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ABSTRACT

Cookies made from either wheat flour, wheat flour containing 10, 20, 25, and 30% by weight of black

gram flour or mungbean flour, or pigeon pea flour were evaluated. It was shown that cookies prepared from

wheat flour, wheat flour containing 10% of black gram flour or 10 and 20% of mungbean flour or 10% of

pigeon pea flour by weight were the best accepted by the panelists in term of color, flavor, texture and

acceptability when compared with the other samples in each group (p< 0.05). The protein contents of the best

accepted cookies prepared from wheat flour containing 10% of black gram flour or 20% of mungbean flour

or 10% of pigeon pea flour by weight were 7.45, 8.49, and 7.56% on dry weight basis , respectively. The

fat contents were 32.84, 26.82, and 28.47% on dry weight basis, respectively while the protein and fat contents

of cookies made from wheat flour alone were 6.90 and 31.41% on dry weight basis, respectively. The protein

quality of the best accepted cookies made from 10% of black gram flour or 20% of mungbean flour or 10%

of pigeon pea flour by weight showed higher chemical score of lysine at 60-69% comparing to 49% of cookies

made from wheat flour alone. These were due to the added flours such as black gram flour, mungbean flour

and pigeon pea flour whose proteins were rich in essential amino acid lysine content.
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∫∑§—¥¬àÕ

°“√∑”§ÿ°°’È®“°·ªÑß “≈’ ·ªÑß “≈’‡ √‘¡‚ª√µ’π

¥â«¬·ªÑß∂—Ë«‡¢’¬«º‘«¥” À√◊Õ·ªÑß∂—Ë«‡¢’¬«º‘«¡—π À√◊Õ

·ªÑß∂—Ë«¡–·Œ– √âÕ¬≈– 10, 20, 25, ·≈– 30 ‚¥¬

πÈ”Àπ—°µ“¡≈”¥—∫ º≈®“°°“√∑¥ Õ∫‚¥¬ª√– “∑

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

„π°“√∫√‘‚¿§ ª√“°Æ«à“ §ÿ°°’È∑’Ë∑”®“°·ªÑß “≈’ ·ªÑß

 “≈’‡ √‘¡‚ª√µ’π¥â«¬·ªÑß∂—Ë«‡¢’¬«º‘«¥” À√◊Õ·ªÑß∂—Ë«

‡¢’¬«º‘«¡—πÀ√◊Õ·ªÑß∂—Ë«¡–·Œ– √âÕ¬≈– 10, 20, ·≈– 10

‚¥¬πÈ”Àπ—° µ“¡≈”¥—∫ ‡ªìπ∑’Ë¬Õ¡√—∫„π°“√∫√‘‚¿§

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

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫§ÿ°°’Èµ—«Õ¬à“ßÕ◊ËπÊ „π°≈ÿà¡‡¥’¬«°—π

(p<0.05) ª√‘¡“≥‚ª√µ’π¢Õß§ÿ°°’È∑”®“°·ªÑß “≈’

‡ √‘¡‚ª√µ’π¥â«¬·ªÑß∂—Ë«‡¢’¬«º‘«¥”√âÕ¬≈– 10 ‚¥¬

πÈ”Àπ—° À√◊Õ·ªÑß∂—Ë«‡¢’¬«º‘«¡—π √âÕ¬≈– 20 ‚¥¬πÈ”Àπ—°

À√◊Õ·ªÑß∂—Ë«¡–·Œ– √âÕ¬≈– 10 ‚¥¬πÈ”Àπ—° ‡∑à“°—∫

√âÕ¬≈– 7.45, 8.49 ·≈– 7.56 µ“¡≈”¥—∫ ·≈–¡’

ª√‘¡“≥‰¢¡—π√âÕ¬≈– 32.84, 26.82 ·≈– 28.47 µ“¡

≈”¥—∫  à«πª√‘¡“≥¢Õß‚ª√µ’π ·≈–‰¢¡—π ¢Õß§ÿ°°’È

∑”®“°·ªÑß “≈’·µà‡æ’¬ßÕ¬à“ß‡¥’¬« ‡∑à“°—∫√âÕ¬≈– 6.90

·≈– 31.41 µ“¡≈”¥—∫ §ÿ≥¿“æ‚ª√µ’π¢Õß§ÿ°°’È∑”®“°

·ªÑß “≈’‡ √‘¡‚ª√µ’π¥â«¬·ªÑß∂—Ë«‡¢’¬«º‘«¥”√âÕ¬≈– 10

‚¥¬πÈ”Àπ—° À√◊Õ·ªÑß∂—Ë«‡¢’¬«º‘«¡—π√âÕ¬≈– 20 ‚¥¬

πÈ”Àπ—° À√◊Õ·ªÑß∂—Ë«¡–·Œ–√âÕ¬≈– 10 ‚¥¬πÈ”Àπ—°

¡’§ÿ≥¿“æ¢Õß‚ª√µ’π¥’¢÷Èπ §◊Õ¡’§à“ chemical score

¢Õß°√¥Õ–¡‘‚π‰≈´’π Õ¬Ÿà„π™à«ß√âÕ¬≈– 60-69

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

¢Õß§ÿ°°’È ∑”®“°·ªÑß “≈’·µà‡æ’¬ßÕ¬à“ß‡¥’¬«‡∑à“°—∫√âÕ¬

≈– 49  “‡Àµÿ∑’Ë∑”„Àâ§ÿ°°’È∑’Ë‰¥â¡’ª√‘¡“≥‚ª√µ’π Ÿß¢÷Èπ

·≈–§ÿ≥¿“æ¢Õß‚ª√µ’π¥’¢÷Èπ °Á‡π◊ËÕß¡“®“°·ªÑß∂—Ë«

‡¢’¬«º‘«¥” ·ªÑß∂—Ë«‡¢’¬«º‘«¡—π ·≈–·ªÑß∂—Ë«¡–·Œ–

(´÷Ëß¡’ª√‘¡“≥¢Õß‚ª√µ’π·≈–°√¥Õ–¡‘‚π‰≈´’π Ÿß) ∑’Ë

‡µ‘¡≈ß‰ª„π·ªÑß “≈’°àÕπ∑”‡ªìπ§ÿ°°’È

§”π”

§ÿ°°’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‡ªìπÕ“À“√«à“ß À√◊Õ∫“ß§√—Èß „π™à«ß

‡«≈“√’∫¥à«π ·µà§ÿ°°’È à«π„À≠à∑”®“°∏—≠æ◊™µà“ß Ê ‡™àπ

¢â“« “≈’ ‡ªìπ à«πª√–°Õ∫À≈—° ®÷ß∑”„Àâ¡’ª√‘¡“≥

‚ª√µ’ππâÕ¬ ¥—ßπ—Èπ°“√æ—≤π“Õ“À“√ª√–‡¿∑§ÿ°°’È®“°

æ«°∂—Ë«µà“ß Ê ®÷ßπ—∫«à“¡’§«“¡ ”§—≠∑’Ë®–„Àâ‰¥â§ÿ°°’È∑’Ë

¡’ª√‘¡“≥·≈–§ÿ≥¿“æ¢Õß‚ª√µ’π Ÿß¢÷Èπ ´÷Ëß ¡™“¬

·≈–§≥–, 2522 ‰¥â»÷°…“°“√∑”§ÿ°°’È®“°·ªÑß “≈’

‡ √‘¡‚ª√µ’π¥â«¬·ªÑß∂—Ë«¡–·Œ–‰¥â‰¡à‡°‘π√âÕ¬≈– 10

‚¥¬πÈ”Àπ—° πÕ°®“°π’È  ∂“∫—π§âπ§«â“·≈–æ—≤π“

º≈‘µ¿—≥±åÕ“À“√ ¡À“«‘∑¬“≈—¬‡°…µ√»“ µ√å ‰¥âº≈‘µ

§ÿ°°’È‚ª√µ’π Ÿß√“§“∂Ÿ°∑’Ë‡√’¬°«à“ ¢π¡º‘ß‡°…µ√ ´÷Ëß

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

‰¢¡—π‡µÁ¡√âÕ¬≈– 25 °àÕπ∑”‡ªìπ§ÿ°°’È ´÷Ëß‡ªìπ

º≈‘µ¿—≥±åÕ“À“√‚ª√µ’π Ÿß√“§“∂Ÿ°∑’Ë¡’®”Àπà“¬

‡º¬·æ√à„π∑âÕßµ≈“¥ ( ¡™“¬ ·≈–§≥–, 2527) æ«°

∂—Ë«Õ◊Ëπ Ê ‰¥â·°à∂—Ë«‡¢’¬«º‘«¥” ‡ªìπ·À≈àß‚ª√µ’π∑’Ëπà“

 π„®∑’Ë®–π”‡Õ“¡“‡ √‘¡‚ª√µ’π „π§ÿ°°’È ‡ª√’¬∫‡∑’¬∫

°—∫∂—Ë«‡¢’¬«º‘«¡—π ·≈–∂—Ë«¡–·Œ–‡æ◊ËÕ„Àâ‰¥â§ÿ°°’È ´÷Ëß¡’

ª√‘¡“≥‚ª√µ’π Ÿß √“§“∂Ÿ° ¡’§ÿ≥§à“∑“ß‚¿™π“°“√

·≈–‡ªìπ∑’Ë¬Õ¡√—∫„π°“√∫√‘‚¿§ ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß

∂—Ë«‡¢’¬«º‘«¥” (blackgram) „πª√–‡∑»‰∑¬´÷Ëß¡’™◊ËÕ

∑“ß«‘∑¬“»“ µ√å«à“ Vigna mungo ¬—ß¡’°“√„™â

ª√–‚¬™πåπâÕ¬¡“° ´÷Ëß à«π„À≠à„™â‡æ“–∂—Ë«ßÕ°√à«¡

°—∫∂—Ë«‡¢’¬«º‘«¡—π ·≈–º≈‘µ‡æ◊ËÕ°“√ àßÕÕ°‡ªìπ ”§—≠

´÷Ëß≠’ËªÿÉπ ‡ªìπµ≈“¥„À≠à∑’Ë ÿ¥„π°“√π”‡Õ“‡¡≈Á¥∂—Ë«

‡¢’¬«º‘«¥”‰ª„™â‡æ“–∂—Ë«ßÕ°  à«πÕ‘π‡¥’¬π—Èπ¡’°“√π”

‡¢â“∂—Ë«‡¢’¬«º‘«¥”®“°ª√–‡∑»‰∑¬ ´÷Ëß à«π„À≠à„™â„π

°“√º≈‘µ·ªÑß (Õ√Õπß§å, 2535; Prabhavat, 1991)

 à«π∂—Ë«‡¢’¬«º‘«¡—π (mungbean) ¡’™◊ËÕ∑“ß«‘∑¬“»“ µ√å«à“
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Vigna radiata „™âª√–‚¬™πå„πª√–‡∑»‰∑¬„π

Õÿµ “À°√√¡∑”«ÿâπ‡ âπ ·ªÑß∂—Ë«‡¢’¬« (mungbean starch)

¢π¡À«“πµà“ß Ê Õ“À“√‚ª√µ’π Ÿß√“§“∂Ÿ°·≈–„™â

‡æ“–∂—Ë«ßÕ°‡æ◊ËÕ∫√‘‚¿§ (Õ√Õπß§å, 2535; Prabhavat,

1991; Chinuvati and Channarongkul, 1991)  à«π

∂—Ë«¡–·Œ– (pigeon pea) ¡’™◊ËÕ∑“ß«‘∑¬“»“ µ√å«à“ Cajanus

cajan ‡ªìπæ◊™µ√–°Ÿ≈∂—Ë«∑’Ëπà“ π„®æ◊™Àπ÷Ëß ´÷Ëß∑πµàÕ

§«“¡·Àâß·≈âß ¥‘π‡≈« ÷́Ëß¬—ß‰¡à‰¥â√—∫°“√ª√—∫ª√ÿß

À√◊Õ„™âª√–‚¬™πå‰¥â‡µÁ¡∑’Ë ‡™àπ‡¥’¬«°—∫¿“§µ–«—πÕÕ°

‡©’¬ß‡Àπ◊Õ¢Õßª√–‡∑»‰∑¬ ·µà∂—Ë«¡–·Œ–¬—ß‰¡à‡ªìπ∑’Ë

π‘¬¡·æ√àÀ≈“¬„π°“√π”¡“„™âª√–‚¬™πå‡æ◊ËÕª√–°Õ∫

‡ªìπÕ“À“√µà“ß Ê ‡æ√“–§π‰∑¬¬—ß‰¡à√Ÿâ®—°°“√„™â

ª√–‚¬™πå®“°∂—Ë«™π‘¥π’È‡æ’¬ßæÕ ∑—ÈßÊ∑’Ë¡’§ÿ≥ ¡∫—µ‘

„°≈â‡§’¬ß°—∫∂—Ë«‡¢’¬«º‘«¡—π¡“° ∂—Ë«¡–·Œ– à«π„À≠à

·≈â«„™âª≈Ÿ°‡ªìπæ◊™§≈ÿ¡¥‘π ´÷Ëß‰¥â¡’°“√ª≈Ÿ°„π‡™‘ßæ“

≥‘™¬å‡æ◊ËÕ‡°Á∫‡¡≈Á¥ÕàÕπ∫√√®ÿ°√–ªÜÕß ‡™àπ∑’ËªÕ√å‚µ√‘‚°

·≈–µ√‘π‘·¥¥ ‡ªìπµâπ πÕ°®“°π’È¬—ß¡’‚√ßß“π∑”

º≈‘µ¿—≥±å®“°∂—Ë«¡–·Œ–∑’Ëª“π“¡“  “∏“√≥√—∞‚¥¡‘π‘°—π

·≈–ª√–‡∑»µ“¡§“∫ ¡ÿ∑√§“√‘∫‡∫’¬π ( ¡™“¬·≈–

§≥–, 2522;  ¡™“¬, 2532; Singh, 1991) ª√–‡∑»

Õ‘π‡¥’¬ º≈‘µ∂—Ë«¡–·Œ–‰¥â√âÕ¬≈– 90 ¢Õßº≈º≈‘µ∂—Ë«

¡–·Œ–¢Õß‚≈° ´÷Ëß„™â∂—Ë«¡–·Œ–‡ªìπ·À≈àß‚ª√µ’π ¡’

°“√∫√‘‚¿§∂—Ë«¡–·Œ–„π√Ÿª¢Õß∂—Ë«ºà“´’° (dhal) ‚¥¬

∫√‘‚¿§À≈—ß®“°µâ¡„Àâ ÿ°„ππÈ”‡¥◊Õ¥®ππ‘Ë¡µ“¡µâÕß°“√

(Singh, 1991; Singh, 1991; Vaidehi, 1991).

ª√‘¡“≥‚ª√µ’π·≈–‰¢¡—π¢Õß∂—Ë«‡¢’¬«º‘«¥” ∂—Ë«‡¢’¬«

º‘«¡—π ·≈–∂—Ë«¡–·Œ– Õ¬Ÿà„π™à«ß√âÕ¬≈– 18-29 ·≈–

1.2-3.8 ‚¥¬πÈ”Àπ—°·Àâßµ“¡≈”¥—∫ (Õ√Õπß§å 2535;

Singh et al., 1981). §ÿ≥¿“æ‚ª√µ’π¢Õß∂—Ë«∑—Èß 3 ™π‘¥

¥—ß°≈à“« ¬—ß¢“¥°√¥Õ–¡‘‚π ‡¡∑∏‘‚Õπ‘π+´‘ µ‘π ·µà

¡’ª√‘¡“≥¢Õß°√¥Õ–¡‘‚π‰≈´’π Ÿß ( ¡™“¬, 2532;

Prabhavat, 1991; Singh, 1991; Singh et al., 1981)

∂â“‰¥â¡’°“√‡Õ“∂—Ë«¥—ß°≈à“«¡“„™â ‚¥¬‡µ‘¡≈ß„π·ªÑß “≈’

°àÕπ∑”‡ªìπ§ÿ°°’È °Á®–∑”„Àâ‚ª√µ’π¢Õß§ÿ°°’È¡’§«“¡

 ¡∫Ÿ√≥å¡“°¢÷Èπ ¥—ßπ—Èπ®ÿ¥¡ÿàßÀ¡“¬„π°“√«‘®—¬π’È °Á‡æ◊ËÕ

®–∑”§ÿ°°’È®“°·ªÑß “≈’‡ √‘¡‚ª√µ’π¥â«¬‚ª√µ’π√“§“∂Ÿ°

®“°·ªÑß¢Õß∂—Ë«∑—Èß 3 ™π‘¥¥—ß°≈à“« ®–∑”„Àâª√‘¡“≥

·≈–§ÿ≥¿“æ¢Õß‚ª√µ’π„π§ÿ°°’È Ÿß¢÷Èπ ¥’°«à“§ÿ°°’È∑’Ë∑”

®“°·ªÑß “≈’·µà‡æ’¬ßÕ¬à“ß‡¥’¬« ‚¥¬¡ÿàß‡πâπ°“√¬Õ¡√—∫

„π°“√∫√‘‚¿§®“°§ÿ°°’È∑’Ë‡ √‘¡‚ª√µ’π¥â«¬·ªÑß∂—Ë«‡¢’¬«

º‘«¥”¡“°∑’Ë ÿ¥ ‡ª√’¬∫‡∑’¬∫°—∫§ÿ°°’È∑’Ë‡ √‘¡‚ª√µ’π

¥â«¬·ªÑß∂—Ë«‡¢’¬«º‘«¡—π À√◊Õ·ªÑß∂—Ë«¡–·Œ– ´÷Ëß®–

‡ªìπ°“√‡æ‘Ë¡¡Ÿ≈§à“°“√„™âª√–‚¬™πå¢Õß ∂—Ë«‡¢’¬«º‘«¥”

„Àâ°«â“ß¢«“ß¡“°¢÷Èπ ·∑π∑’Ë®–„™â‡æ“–∂—Ë«ßÕ°·≈– àß

ÕÕ°®”Àπà“¬„πµà“ßª√–‡∑» „π√Ÿª¢Õß«—µ∂ÿ¥‘∫‡∑à“π—Èπ

º≈¢Õß°“√«‘®—¬π’È®– “¡“√∂‡º¬·æ√à‡¢â“ Ÿàª√–™“™π

‚¥¬‡πâπ„π™π∫∑∑’Ë¡’√“¬‰¥âπâÕ¬ „Àâ “¡“√∂º≈‘µ§ÿ°°’È

‚ª√µ’π Ÿß√“§“∂Ÿ° ́ ÷Ëß¡’§ÿ≥§à“∑“ß‚¿™π“°“√π’È„π√–¥—∫

§√—«‡√◊Õπ ‰ª®π∂÷ß√–¥—∫Õÿµ “À°√√¡ ´÷Ëß®–‡ªìπ°“√

·°âªí≠À“∑“ß¥â“π‚¿™π“°“√ „Àâ·°àª√–™“™π‰∑¬

‡ªìπ à«π√«¡·≈–‡ªìπ°“√‡æ‘Ë¡¡Ÿ≈§à“¢Õß∂—Ë«‡¢’¬«º‘«¥”

„Àâ¡“°¢÷Èπ Õ—π®–‡ªìπº≈¥’·°àª√–‡∑»™“µ‘¢Õß‡√“µàÕ

‰ª„πÕπ“§µ

Õÿª°√≥å·≈–«‘∏’°“√

1. °“√‡µ√’¬¡·ªÑß (flour) ®“°∂—Ë«‡¢’¬«º‘«¥” ∂—Ë«‡¢’¬«

º‘«¡—π·≈–∂—Ë«¡–·Œ–

™—Ëß‡¡≈Á¥∂—Ë«‡¢’¬«º‘«¥” ∂—Ë«‡¢’¬«º‘«¡—π ∂—Ë«¡–·Œ–

Àπ—°Õ¬à“ß≈– 4 °°. π”‡¡≈Á¥∂—Ë«∑—Èß 3 ™π‘¥¡“·¬°

°–‡∑“–„Àâ·µ°ÕÕ°‡ªìπ 2 ´’° ‚¥¬„™â‡§√◊ËÕß‚¡à·≈–

·¬°≈â“ßπÈ” 4 §√—Èß®π –Õ“¥ ·≈â«·¬°·™àπÈ”∑’Ë

Õÿ≥À¿Ÿ¡‘ÀâÕß (30°´) ‡ªìπ‡«≈“ 3 ™—Ë«‚¡ß ·¬°‡Õ“

‡ª≈◊Õ°ÕÕ°‚¥¬„™âπÈ”≈â“ß·≈–√‘π‡Õ“‡ª≈◊Õ°ÕÕ°®π

À¡¥∑”„Àâ –‡¥Á¥πÈ” ·≈â«π”∂—Ë«∑—Èß 3 ™π‘¥‰ª·¬°µ“°

·Àâß„πµŸâÕ∫·∫∫∂“¥ (cabinet dryer) ∑’ËÕÿ≥À¿Ÿ¡‘ 50°-

60°´. ‡ªìπ‡«≈“ 12 ™—Ë«‚¡ß π”‡Õ“¡“∫¥≈–‡Õ’¬¥„Àâ¡’

¢π“¥§«“¡≈–‡Õ’¬¥ 80 ‡¡™ (mesh) ¥â«¬‡§√◊ËÕß∫¥ (pin
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mill) ‰¥â·ªÑß∂—Ë«‡¢’¬«º‘«¥” (blackgram flour) ·ªÑß∂—Ë«

‡¢’¬«º‘«¡—π (mungbean flour) ·ªÑß∂—Ë«¡–·Œ– (pigeon

pea flour) ·≈â«·¬°∫√√®ÿ„π∂ÿß‚æ≈’‡Õ∑∏‘≈’π ºπ÷°·πàπ

2. ·ªÑß “≈’ (wheat flour)

´◊È Õ ‚ ¥ ¬µ √ ß ® “ °·À≈à ß ®”Àπà “ ¬ ¿ “ ¬ „π

°√ÿß‡∑æ¡À“π§√

3. °“√‡µ√’¬¡·ªÑß “≈’·≈–·ªÑß “≈’º ¡·ªÑß∂—Ë«

°“√‡µ√’¬¡·ªÑß “≈’·≈–·ªÑß “≈’ ÷́Ëßº ¡·ªÑß

∂—Ë«‡¢’¬«º‘«¥” À√◊Õ·ªÑß∂—Ë«‡¢’¬«º‘«¡—π À√◊Õ·ªÑß∂—Ë«

¡–·Œ–

‡µ‘¡ 0, 40, 80, 100, ·≈– 120 °√—¡ ¢Õß·ªÑß

∂—Ë«‡¢’¬«º‘«¥”À√◊Õ·ªÑß∂—Ë«‡¢’¬«º‘«¡—π À√◊Õ·ªÑß∂—Ë«¡–·Œ–

≈ß„π 400, 360, 320, 300, ·≈– 280 °√—¡ ¢Õß·ªÑß

 “≈’µ“¡≈”¥—∫ º ¡„Àâ‡¢â“°—π¥’ ‚¥¬‡¢¬à“„π∂ÿßæ≈“ µ‘°

‡ªìπ‡«≈“ 3 π“∑’ ‰¥â·ªÑß “≈’·≈–·ªÑß “≈’´÷Ëßº ¡

·ªÑß∂—Ë«‡¢’¬«º‘«¥” À√◊Õ·ªÑß∂—Ë«‡¢’¬«º‘«¡—π À√◊Õ·ªÑß

∂—Ë«¡–·Œ–Õ¬à“ß≈– 5 µ—«Õ¬à“ßµ“¡≈”¥—∫

4. °“√‡µ√’¬¡§ÿ°°’È®“°·ªÑß “≈’·≈–·ªÑß “≈’º ¡

π”‡Õ“·ªÑß®“°¢âÕ 3 Õ¬à“ß≈– 400 °√—¡ ¡“

º ¡°—∫ºßøŸ 4.7 °√—¡ ‚¥¬√àÕπ„Àâºà“πµ–·°√ßº ¡

‡ªìπ‡π◊ÈÕ‡¥’¬«°—π‰¥â à«πº ¡ à«π∑’Ë 1 ·≈â«π”‡Õ“‡π¬

 ¥ 170 °√—¡ ·≈–‡π¬¢“« 66 °√—¡ ¡“µ’º ¡°—π„π

‡§√◊ËÕßº ¡®π°√–∑—Ëß‰¥â‡π◊ÈÕ —¡º— ∑’Ë‡π’¬π‡ªìπ‡π◊ÈÕ

‡¥’¬«°—π ®“°π—Èπ®÷ß‡µ‘¡πÈ”µ“≈∑√“¬∫¥≈–‡Õ’¬¥ µ’º ¡

µàÕ‰ª®π‰¥â‡π◊ÈÕ —¡º— ∑’Ë¡’≈—°…≥–‡ªìπ§√’¡ ·≈â«‡µ‘¡

‰¢à‰°à≈ß‰ª 120 °√—¡ µ’º ¡µàÕ‰ª®π‡¢â“°—π¥’‡ªìπ

‡π◊ÈÕ‡¥’¬«°—π ‡µ‘¡°≈‘Ëπ«“π‘≈≈“ ·≈â«µ’º ¡„Àâ‡¢â“‡ªìπ

‡π◊ÈÕ‡¥’¬«°—π ®–‰¥â à«πº ¡ à«π∑’Ë 2 ®“°π—Èπ®÷ßº ¡

·ªÑß ÷́Ëßº ¡ºßøŸ·≈â« §◊Õ à«πº ¡ à«π∑’Ë 1 ‡∑

 à«πº ¡ à«π∑’Ë 1 ≈ß„π à«πº ¡ à«π∑’Ë 2 ·≈â«º ¡

„Àâ‡¢â“‡ªìπ‡π◊ÈÕ‡¥’¬«°—π¥â«¬‡§√◊ËÕßº ¡ ®“°π—Èπ®÷ßµ—°

À¬Õ¥≈ß∫π∂“¥ ·µπ‡≈  ∑’Ë∑“πÈ”¡—πæ◊™‰«â ·≈â«π”

‡Õ“‰ªÕ∫„πµŸâÕ∫∑’ËÕÿ≥À¿Ÿ¡‘ 350°ø. ª√–¡“≥ 20 π“∑’

‰¥â§ÿ°°’È∑”®“°·ªÑß “≈’ ·ªÑß “≈’º ¡·ªÑß∂—Ë«‡¢’¬«º‘«¥”

À√◊Õ·ªÑß∂—Ë«‡¢’¬«º‘«¡—π À√◊Õ·ªÑß∂—Ë«¡–·Œ–Õ¬à“ß≈– 5

µ—«Õ¬à“ß (µ—«Õ¬à“ß∑’Ë 1-5) π”¡“·¬°∫√√®ÿ„π∂ÿß‚æ≈’-

‡Õ∑∏‘≈’π ºπ÷°·πàπ·≈â«‡°Á∫‰«â∑’ËÕÿ≥À¿Ÿ¡ÀâÕß (30°´)

π”·ªÑß∂—Ë«‡¢’¬«º‘«¥” ·ªÑß∂—Ë«‡¢’¬«º‘«¡—π ·ªÑß

∂—Ë«¡–·Œ– ·≈–·ªÑß “≈’‰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√‘¡“≥¢Õß°√¥

Õ–¡‘ ‚π∑’Ë ®” ‡ªìπµà Õ√à “ ß°“¬«‘ ‡ §√“–Àå ‚¥¬ÀâÕß

ªØ‘∫—µ‘°“√°Õß«‘∑¬“»“ µ√å™’«¿“æ °√¡«‘∑¬“»“ µ√å

∫√‘°“√ °√–∑√«ß«‘∑¬“»“ µ√å‡∑§‚π‚≈¬’·≈–

 ‘Ëß·«¥≈âÕ¡ ·≈–ÀâÕßªØ‘∫—µ‘°“√°Õß‚¿™π“°“√ °√¡

Õπ“¡—¬ °√–∑√«ß “∏“√≥ ÿ¢

5. °“√∑¥ Õ∫°“√¬Õ¡√—∫‚¥¬ª√– “∑ —¡º— 

(organoleptic evaluation) ¢Õß§ÿ°°’È

π”§ÿ°°’È∑’Ë‡µ√’¬¡‰«â„π¢âÕ 4 ®”π«π 3 ™π‘¥ Ê ≈–

5 µ—«Õ¬à“ß µ—«Õ¬à“ß≈– 3 ™‘Èπ ¡“·¬°∑¥ Õ∫

§«“¡™Õ∫„π°“√∫√‘‚¿§∑“ßª√– “∑ —¡º— µàÕ

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

·≈–§«“¡™Õ∫„π°“√∫√‘‚¿§‚¥¬„™âºŸâ™‘¡ 14 §π ´÷Ëß

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

Õ“À“√ ¡À“«‘∑¬“≈—¬‡°…µ√»“ µ√å ·≈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 (Duncanûs new multiple range

test) ∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ√âÕ¬≈– 95 °“√∑¥ Õ∫∑”

∑—Èß ‘Èπ 3 §√—Èß ·µà≈–§√—ÈßÀà“ß°—πª√–¡“≥ 1 «—π

π”‡Õ“µ—«Õ¬à“ß§ÿ°°’È´÷Ëß‡ªìπ∑’Ë¬Õ¡√—∫„π°“√

∫√‘‚¿§¢ÕßºŸâ™‘¡„π‡°≥±å¥’∑’Ë ÿ¥∑’Ë∑”®“°·ªÑß “≈’
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·ªÑß “≈’º ¡·ªÑß∂—Ë«‡¢’¬«º‘«¥” À√◊Õ·ªÑß∂—Ë«‡¢’¬«º‘«¡—π

À√◊Õ·ªÑß∂—Ë«¡–·Œ– ‰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‚¥¬ÀâÕßªØ‘∫—µ‘°“√

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

°√–∑√«ß«‘∑¬“»“ µ√å‡∑§‚π‚≈¬’·≈– ‘Ëß·«¥≈âÕ¡

º≈·≈–«‘®“√≥å

ª√‘¡“≥‚ª√µ’π¢Õß·ªÑß∂—Ë«‡¢’¬«º‘«¥” ·ªÑß

∂—Ë«‡¢’¬«º‘«¡—π ·ªÑß∂—Ë«¡–·Œ– ‡∑à“°—∫√âÕ¬≈– 28.00,

27.99, ·≈– 26.30 ‚¥¬πÈ”Àπ—°·Àâßµ“¡≈”¥—∫ ·≈–¡’

ª√‘¡“≥‰¢¡—π√âÕ¬≈– 0.82, 1.44, ·≈– 2.26 ‚¥¬

πÈ”Àπ—°·Àâßµ“¡≈”¥—∫  à«πª√‘¡“≥‚ª√µ’π·≈–

‰¢¡—π¢Õß·ªÑß “≈’‡∑à“°—∫ 13.36 ·≈– 1.83 ‚¥¬

πÈ”Àπ—°·Àâßµ“¡≈”¥—∫ (Table 1) §ÿ≥¿“æ‚ª√µ’π¢Õß

·ªÑß∂—Ë«‡¢’¬«º‘«¥” ·ªÑß∂—Ë«‡¢’¬«º‘«¡—π·≈–·ªÑß∂—Ë«¡–·Œ–

¢“¥°√¥Õ–¡‘‚π∑’Ë®”‡ªìπµàÕ√à“ß°“¬‰¥â·°à ‡¡∑∏‘‚Õπ‘π

+ ´‘ µ‘π ‚¥¬¡’ chemical score ‡∑à“°—∫√âÕ¬≈– 69

‡∑à“°—π ·≈–¡’ª√‘¡“≥°√¥Õ–¡‘‚π‰≈ ’́π Ÿß ‚¥¬¡’

chemical score ‡∑à“°—∫√âÕ¬≈– 113, 125, ·≈– 122

µ“¡≈”¥—∫  à«π·ªÑß “≈’¢“¥°√¥Õ–¡‘‚π∑’Ë®”‡ªìπµàÕ

√à“ß°“¬‰¥â·°à ‰≈´’π ‚¥¬¡’ chemical score ‡∑à“°—∫

√âÕ¬≈– 49 ·µà¡’ª√‘¡“≥¢Õß°√¥Õ–¡‘‚π ‡¡∑∏‘‚Õπ‘π +

´‘ µ‘π Ÿß ‚¥¬¡’ chemical score ‡∑à“°—∫√âÕ¬≈– 151

(Table 2) ¥—ßπ—Èπ°“√‡ √‘¡·ªÑß∂—Ë«‡¢’¬«º‘«¥” À√◊Õ·ªÑß

∂—Ë«‡¢’¬«º‘«¡—π À√◊Õ·ªÑß∂—Ë«¡–·Œ–≈ß‰ª„π·ªÑß “≈’

„πª√‘¡“≥√âÕ¬≈– 10, 20, 25, ·≈– 30 ‚¥¬πÈ”Àπ—°

°àÕπ∑”‡ªìπ§ÿ°°’È®–∑”„Àâ‰¥â§ÿ°°’È∑’Ë¡’ª√‘¡“≥¢Õß

‚ª√µ’π Ÿß¢÷Èπ ·≈–§ÿ≥¿“æ¢Õß‚ª√µ’π¢Õß§ÿ°°’È∑’Ë‰¥â¥’

¢÷Èπ°«à“§ÿ°°’È∑’Ë∑”®“°·ªÑß “≈’ ·µà‡æ’¬ßÕ¬à“ß‡¥’¬«

º≈°“√∑¥ Õ∫‚¥¬ª√– “∑ —¡º— µàÕ≈—°…≥–

µà“ß Ê ¢Õß§ÿ°°’È „π‡√◊ËÕß  ’ °≈‘Ëπ √  ‡π◊ÈÕ —¡º— 

·≈–°“√¬Õ¡√—∫„π°“√∫√‘‚¿§¢Õß§ÿ°°’È∑’Ë‡ √‘¡·≈–‰¡à

‡ √‘¡¥â«¬·ªÑß∂—Ë«‡¢’¬«º‘«¥” À√◊Õ·ªÑß∂—Ë«‡¢’¬«º‘«¡—π

À√◊Õ·ªÑß∂—Ë«¡–·Œ– „πª√‘¡“≥¥—ß°≈à“«‰¥â· ¥ß‰«â„π

Table 3 - 5 ª√“°Æ«à“§ÿ°°’È∑’Ë∑”®“°·ªÑß “≈’ ·ªÑß

 “≈’‡ √‘¡¥â«¬·ªÑß∂—Ë«‡¢’¬«º‘«¥” À√◊Õ·ªÑß∂—Ë«‡¢’¬«º‘«¡—π

À√◊Õ·ªÑß∂—Ë«¡–·Œ– √âÕ¬≈– 10, 20, ·≈– 10 ‚¥¬

πÈ”Àπ—°µ“¡≈”¥—∫ ‡ªìπ∑’Ë¬Õ¡√—∫„π°“√∫√‘‚¿§µàÕ

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

·≈–°“√¬Õ¡√—∫„π°“√∫√‘‚¿§®“°ºŸâ™‘¡¥’∑’Ë ÿ¥ ‡¡◊ËÕ

‡ª√’¬∫‡∑’¬∫°—∫§ÿ°°’Èµ—«Õ¬à“ßÕ◊Ëπ Ê „π°≈ÿà¡‡¥’¬«°—π

‚¥¬¡’·π«‚πâ¡‰ª∑“ß√–¥—∫™Õ∫¡“° (p<0.05)

Table 1 Chemical composition of various kinds of flours.

Chemical Black gram Mungbean Pigeon pea Wheat

composition  flour  flour  flour flour
(% dry weight)  (BGF)  (MBF)  (PPF) (WF)

Moisture 8.26 6.77 8.02 11.94
Fat 0.82 1.44 2.26 1.83

Protein 28.00 27.99 26.30 13.36

Ash 2.50 3.42 1.10 0.70
Crude fiber 1.69 1.48 2.75 0.18

Carbohydrate 66.99 65.67 67.59 38.93

Energy, cal/100 gram 387 388 396 406
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Table 2 Essential amino acid composition of various kinds of flours and FAO/WHO standard.

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

amino acid BGF MBF PPF WF WHO3

Isoleucine 36 37 35 31 40
Leucine 78 73 76 67 70
Lysine 62 (113)1 69 (125)1 67 (122)1 18 (33)2 55
Methionine + Cystine 24 (69)2 24 (69)2 24 (69)2 52 (149)1 35
Phenylalanine + Tyrosine 89 88 106 81 60
Threonine 32 34 39 30 40
Tryptophan 14 12 10 12 10
Valine 43 42 40 37 50

1 ( - ) Chemical score in parenthesis
2 ( - ) Limiting amino acid with chemical score
3 Source : Food Composition Table for use in East Asia (FAO, 1972)

amino acid content in protein of flour
Chemical score = ×100

amino acid content in FAO / WHO standard

Table 3 Organoleptic evaluation of cookies made from wheat flour, wheat flour containing 10, 20, 25,
and 30% of blackgram flour (BGF) by weight.

Characteristic % of blackgram flour added into wheat flour by weight

of cookies 0 10 20 25 30

Color 8.07a 7.43ab 6.79bc 6.43cd 6.07d

Flavor 7.36a 7.36a 7.29ab 6.64b 6.79ab

Texture 7.43a 7.29ab 7.29ab 6.79b 7.14ab

Acceptability 7.64a 7.36ab 7.43a 6.79b 7.07ab

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

Table 4 Organoleptic evaluation of cookies made from wheat flour, wheat flour containing 10, 20, 25,
and 30% of mungbean flour (MBF) by weight.

Characteristic % of mungbean flour added into wheat flour by weight

of cookies 0 10 20 25 30

Color 8.00a 7.86ab 7.79ab 7.64b 7.71ab

Flavor 7.86a 7.50ab 7.36abc 6.93bc 6.86c

Texture 7.57 7.71 7.34 7.29 7.50
Acceptability 7.64 7.64 7.36 7.29 7.14

The figures on the same row with the same letter are not different (p>0.05).
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Table 5 Organoleptic evaluation of cookies made from wheat flour, wheat flour containing 10, 20, 25,

and 30% of pigeon pea flour (PPF) by weight.

Characteristic % of pigeon pea flour added into wheat flour by weight

of cookies 0 10 20 25 30

Color 8.14a 7.43a 6.57c 5.86d 5.79d

Flavor 7.29a 7.14a 6.79ab 6.43b 6.29b

Texture 7.64a 7.43a 7.21a 6.43b 6.57b

Acceptability 7.79a 7.43ab 7.00bc 6.43cd 6.29d

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

ª√‘¡“≥‚ª√µ’π¢Õß§ÿ°°’È∑’Ë∑”®“°·ªÑß “≈’

‡ √‘¡‚ª√µ’π¥â«¬·ªÑß∂—Ë«‡¢’¬«º‘«¥” À√◊Õ·ªÑß∂—Ë«‡¢’¬«

º‘«¡—π À√◊Õ·ªÑß∂—Ë«¡–·Œ– √âÕ¬≈– 10, 20, ·≈– 10

‚¥¬πÈ”Àπ—°µ“¡≈”¥—∫ ‡∑à“°—∫√âÕ¬≈– 7.45, 8.49, ·≈–

7.56 ‚¥¬πÈ”Àπ—°·Àâßµ“¡≈”¥—∫ ·≈–¡’ª√‘¡“≥‰¢¡—π

√âÕ¬≈– 32.84, 26.82, ·≈– 28.47 ‚¥¬πÈ”Àπ—°·Àâß

µ“¡≈”¥—∫  à«πª√‘¡“≥‚ª√µ’π ·≈–‰¢¡—π¢Õß§ÿ°°’È

∑”®“°·ªÑß “≈’·µà‡æ’¬ßÕ¬à“ß‡¥’¬«‡∑à“°—∫√âÕ¬≈– 6.90 ·≈–

31.41 ‚¥¬πÈ”Àπ—°·Àâßµ“¡≈”¥—∫ (Table 6) §ÿ≥¿“æ

¢Õß‚ª√µ’π¢Õß§ÿ°°’È∑’Ë‡ √‘¡‚ª√µ’π¥â«¬·ªÑß∂—Ë«‡¢’¬«

º‘«¥” À√◊Õ·ªÑß∂—Ë«‡¢’¬«º‘«¡—π À√◊Õ·ªÑß∂—Ë«¡–·Œ–

√âÕ¬≈– 10, 20, ·≈– 10 ‚¥¬πÈ”Àπ—°µ“¡≈”¥—∫ (Table

7) ́ ÷Ëß¡’§ÿ≥¿“æ¢Õß‚ª√µ’π¥’¢÷Èπ‚¥¬¡’ chemical score

¢Õß°√¥Õ–¡‘‚π‰≈´’πÕ¬Ÿà„π™à«ß√âÕ¬≈– 60-69

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

¢Õß§ÿ°°’È∑”®“°·ªÑß “≈’·µà‡æ’¬ßÕ¬à“ß‡¥’¬« ‡∑à“°—∫

√âÕ¬≈– 49 ´÷Ëß¡’ “‡Àµÿ‡π◊ËÕß¡“®“°°“√‡ √‘¡‚ª√µ’π

‚¥¬°“√‡µ‘¡·ªÑß∂—Ë«‡¢’¬«º‘«¥” À√◊Õ·ªÑß∂—Ë«‡¢’¬«º‘«¡—π

À√◊Õ·ªÑß∂—Ë«¡–·Œ– ∑’Ë¡’‚ª√µ’π´÷Ëß¡’ª√‘¡“≥°√¥

Õ–¡‘‚π‰≈´’π Ÿß≈ß„π·ªÑß “≈’°àÕπ∑”‡ªìπ§ÿ°°’È„π

ª√‘¡“≥´÷Ëß‡ªìπ∑’Ë¬Õ¡√—∫„π°“√∫√‘‚¿§¥’∑’Ë ÿ¥ ¥—ß°≈à“«

¢â“ßµâπ

≈—°…≥–ª√“°Æ¢Õß§ÿ°°’È∑’Ë ¬Õ¡√—∫„π°“√

∫√‘‚¿§¥’∑’Ë ÿ¥∑’Ë∑”®“°·ªÑß “≈’ ¡’ ’§√’¡‡À≈◊Õß  à«π

§ÿ°°’È∑’Ë∑”®“°·ªÑß “≈’‡ √‘¡‚ª√µ’π¥â«¬·ªÑß∂—Ë«‡¢’¬«

º‘«¥”√âÕ¬≈– 10 ‚¥¬πÈ”Àπ—°À√◊Õ·ªÑß∂—Ë«‡¢’¬«º‘«¡—π

√âÕ¬≈– 20 ‚¥¬πÈ”Àπ—°À√◊Õ·ªÑß∂—Ë«¡–·Œ–√âÕ¬≈– 10

‚¥¬πÈ”Àπ—° ¡’ ’§√’¡‡À≈◊ÕßªππÈ”µ“≈,  ’§√’¡‡À≈◊Õß

ªππÈ”µ“≈ÕàÕπ ·≈– ’§√’¡‡À≈◊ÕßªππÈ”µ“≈‡¢â¡

‡≈Á°πâÕ¬µ“¡≈”¥—∫  à«π„π‡√◊ËÕß¢Õß°≈‘Ëπ√ π—Èπ §ÿ°°’È

´÷Ëß‡ªìπ∑’Ë¬Õ¡√—∫¥’∑’Ë ÿ¥∑—Èß 3 µ—«Õ¬à“ß¥—ß°≈à“« „Àâ°≈‘Ëπ

ÀÕ¡¢Õß‡π¬·≈–«“π‘≈“ ¡’√ À«“π¡—π‡§Á¡æÕ¥’ ·µà¡’

°≈‘Ëπ∂—Ë«‡¢’¬«‡≈Á°πâÕ¬„π§ÿ°°’È∑’Ë‡ √‘¡‚ª√µ’π¥â«¬·ªÑß

∂—Ë«‡¢’¬«º‘«¡—π√âÕ¬≈– 20 ‚¥¬πÈ”Àπ—°·≈–¡’°≈‘Ëπ∂—Ë«

¡–·Œ–‡≈Á°πâÕ¬„π§ÿ°°’È∑’Ë ‡ √‘¡‚ª√µ’π¥â«¬·ªÑß∂—Ë«

¡–·Œ–√âÕ¬≈– 10 ‚¥¬πÈ”Àπ—° „π°√≥’¢Õß‡π◊ÈÕ —¡º— π—Èπ

§ÿ°°’È∑’Ë∑”®“°·ªÑß “≈’‡ √‘¡‚ª√µ’π¥â«¬·ªÑß∂—Ë«‡¢’¬«º‘«

¥”√âÕ¬≈– 10 ‚¥¬πÈ”Àπ—°À√◊Õ·ªÑß∂—Ë«‡¢’¬«º‘«¡—π√âÕ¬≈–

20 ‚¥¬πÈ”Àπ—°À√◊Õ·ªÑß∂—Ë«¡–·Œ–√âÕ¬≈– 10 ‚¥¬

πÈ”Àπ—° ¡’≈—°…≥–‡π◊ÈÕ°√Õ∫πÿà¡ ´÷Ëßª√‘¡“≥¢Õß·ªÑß

∂—Ë«‡¢’¬«º‘«¥”∑’Ë„™âº ¡„π·ªÑß “≈’„π°“√∑”§ÿ°°’È§«√

„™â„πª√‘¡“≥‰¡à‡°‘π√âÕ¬≈– 10 ‚¥¬πÈ”Àπ—°  à«π∂—Ë«

‡¢’¬«º‘«¡—π§«√„™â„πª√‘¡“≥‰¡à‡°‘π√âÕ¬≈– 20 ‚¥¬

πÈ”Àπ—°·≈–·ªÑß∂—Ë«¡–·Œ–§«√„™â„πª√‘¡“≥‰¡à‡°‘π

√âÕ¬≈– 10 ‚¥¬πÈ”Àπ—° ®–‰¥â§ÿ°°’È´÷Ëß‡ªìπ∑’Ë¬Õ¡√—∫„π

°“√∫√‘‚¿§ Ÿß ÿ¥ ‡æ√“–∂â“‡µ‘¡·ªÑß∂—Ë«∑—Èß 3 ™π‘¥
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Table 6 Chemical composition of cookies made from wheat flour, wheat flour containing 10% or 20%

or 10% of black gram flour, mungbean flour and pigeon pea flour by weight.

Cookies made from

Chemical Wheat flour Wheat flour Wheat flour Wheat flour

composition containing containing containing

(% dry weight) 10% of 20% of 10% of
blackgram flour mungbean flour pigeon pea flour

Moisture 5.06 3.56 5.31 3.76

Fat 31.41 32.84 26.82 28.47
Protein 6.90 7.45 8.49 7.56

Ash 0.78 0.95 0.94 0.95

Crude fiber 0.62 0.86 0.67 1.25
Carbohydrate 60.29 57.90 63.08 61.77

Energy, cal/100 gram 552 557 528 534

Table 7 Essential amino acid composition of cookies made from wheat flour containing 10% of black

gram flour, wheat flour containing 20% of mungbean flour, wheat flour containing 10% of

pigeon pea flour by weight and FAO/WHO standard.

Essential Amino acid, mg / g of protein of cookies made from FAO/

amino acid Wheat Wheat flour Wheat flour Wheat flour WHO3

flour with adding with adding with adding
10% of 20% of 10% of

black mungbean pigeon pea

gram flour flour flour

Isoleucine 36 35 36 36 40

Leucine 68 69 71 68 70
Lysine 27 (49)2 33 (60)2 38 (69)2 33 (60)2 55

Methionine+Cystine 53 (151)1 47 (134)1 44 (126)1 48 (137)1 35

Phenylalanine+Tyrosine 74 76 79 77 60
Threonine 31 31 32 32 40

Tryptophan 9 9 10 8 10

Valine 43 43 45 44 50

1 ( - ) Chemical score in parenthesis
2 ( - ) Limiting amino acid with chemical score
3 Source : Food Composition Table for use in East Asia (FAO, 1972)

Amino acid content in protein of cookies
Chemical score = ×100

Amino acid content in FAO / WHO standard
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¥—ß°≈à“«„πª√‘¡“≥∑’Ë¡“°‰ª°«à“π’È°Á®–∑”„Àâ§ÿ°°’È∑’Ë‰¥â

¡’ ’πÈ”µ“≈‡¢â¡¡“°¢÷Èπ‡√◊ËÕ¬ Ê ®π°√–∑—Ëß§–·ππ°“√

¬Õ¡√—∫¢ÕßºŸâ∫√‘‚¿§≈¥≈ß‡√◊ËÕ¬ Ê µ“¡ª√‘¡“≥¢Õß

·ªÑß∂—Ë«∑—Èß 3 ™π‘¥ ¥—ß°≈à“«∑’Ë‡µ‘¡≈ß‰ª„π·ªÑß “≈’

°àÕπ∑”‡ªìπ§ÿ°°’È

 √ÿª

„π°“√∑”§ÿ°°’È®“°·ªÑß “≈’ ·≈–·ªÑß “≈’‡ √‘¡

‚ª√µ’π¥â«¬·ªÑß∂—Ë«∑—Èß 3 ™π‘¥ „πª√‘¡“≥µà“ß Ê °—π

ª√“°Ø«à“§ÿ°°’È∑’Ë∑”®“°·ªÑß “≈’ ·ªÑß “≈’º ¡·ªÑß

∂—Ë«‡¢’¬«º‘«¥”√âÕ¬≈– 10 ‚¥¬πÈ”Àπ—° ·ªÑß “≈’º ¡

·ªÑß∂—Ë«‡¢’¬«º‘«¡—π√âÕ¬≈– 20 ‚¥¬πÈ”Àπ—° ·≈–·ªÑß

 “≈’º ¡·ªÑß∂—Ë«¡–·Œ–√âÕ¬≈– 10 ‚¥¬πÈ”Àπ—° µ“¡

≈”¥—∫‡ªìπ∑’Ë¬Õ¡√—∫„π°“√∫√‘‚¿§ Ÿß ÿ¥®“°ºŸâ™‘¡µàÕ

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

°“√¬Õ¡√—∫„π°“√∫√‘‚¿§ ª√‘¡“≥‚ª√µ’π¢Õß§ÿ°°’È∑”

®“°·ªÑß “≈’‡ √‘¡‚ª√µ’π¥â«¬·ªÑß∂—Ë«‡¢’¬«º‘«¥”√âÕ¬≈–

10 ‚¥¬πÈ”Àπ—° ·ªÑß “≈’‡ √‘¡‚ª√µ’π¥â«¬·ªÑß∂—Ë«‡¢’¬«

º‘«¡—π√âÕ¬≈– 20 ‚¥¬πÈ”Àπ—° ·ªÑß “≈’‡ √‘¡‚ª√µ’π

¥â«¬·ªÑß∂—Ë«¡–·Œ–√âÕ¬≈– 10 ‚¥¬πÈ”Àπ—° ‡∑à“°—∫√âÕ¬≈–

7.45, 8.49, ·≈– 7.56 ‚¥¬πÈ”Àπ—°·Àâßµ“¡≈”¥—∫

·≈–¡’ª√‘¡“≥‰¢¡—π√âÕ¬≈– 32.84, 26.82, ·≈– 28.47

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

‚ª√µ’π·≈–‰¢¡—π¢Õß§ÿ°°’È∑’Ë∑”®“°·ªÑß “≈’≈â«π

‡∑à“°—∫√âÕ¬≈– 6.90 ·≈– 31.41 ‚¥¬πÈ”Àπ—°·Àâßµ“¡

≈”¥—∫ §ÿ≥¿“æ‚ª√µ’π¢Õß§ÿ°°’È∑’Ë∑”®“°·ªÑß “≈’´÷Ëß

‡ √‘¡‚ª√µ’π¥â«¬·ªÑß∂—Ë«‡¢’¬«º‘«¥”√âÕ¬≈– 10 ‚¥¬

πÈ”Àπ—° ·ªÑß “≈’‡ √‘¡‚ª√µ’π¥â«¬·ªÑß∂—Ë«‡¢’¬«º‘«¡—π

√âÕ¬≈– 20 ‚¥¬πÈ”Àπ—°·≈–·ªÑß “≈’‡ √‘¡‚ª√µ’π¥â«¬

·ªÑß∂—Ë«¡–·Œ–√âÕ¬≈– 10 ‚¥¬πÈ”Àπ—° ¡’§ÿ≥¿“æ

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

Õ–¡‘‚π‰≈´’π Õ¬Ÿà„π™à«ß√âÕ¬≈– 60-69 ‡ª√’¬∫‡∑’¬∫

°—∫§ÿ°°’È∑’Ë∑”®“°·ªÑß “≈’≈â«π‡∑à“°—∫√âÕ¬≈– 49 ®“°

°“√∑¥≈Õßπ’È √ÿª‰¥â«à“·ªÑß∂—Ë«‡¢’¬«º‘«¥” ·ªÑß∂—Ë«‡¢’¬«

º‘«¡—π ·≈–·ªÑß∂—Ë«¡–·Œ– ‡ªìπ·À≈àß¢Õß‚ª√µ’π√“§“

∂Ÿ° ´÷Ëß “¡“√∂„™â‡ √‘¡‡¢â“‰ª„π·ªÑß “≈’ ‚¥¬‡©æ“–

·ªÑß∂—Ë«‡¢’¬«º‘«¥”„™â ‡µ‘¡≈ß‰ª„π·ªÑß “≈’‰¥â„π

ª√‘¡“≥‰¡à‡°‘π√âÕ¬≈– 10 ‚¥¬πÈ”Àπ—° À√◊Õ·ªÑß

∂—Ë«‡¢’¬«º‘«¡—π„™â‰¥â„πª√‘¡“≥‰¡à‡°‘π√âÕ¬≈– 20 ‚¥¬

πÈ”Àπ—° À√◊Õ·ªÑß∂—Ë«¡–·Œ–„™â‰¥â„πª√‘¡“≥‰¡à‡°‘π

√âÕ¬≈– 10 ‚¥¬πÈ”Àπ—° µ“¡≈”¥—∫ °àÕπ∑”‡ªìπ§ÿ°°’È

‡æ◊ËÕ„Àâ‰¥â§ÿ°°’È∑’Ë¡’ª√‘¡“≥·≈–§ÿ≥¿“æ¢Õß‚ª√µ’π Ÿß

¢÷Èπ·≈–¡’√“§“∂Ÿ° ‡ªìπ∑’Ë¬Õ¡√—∫„π°“√∫√‘‚¿§¥’∑’Ë ÿ¥

÷́Ë ß ‡ªìπ°“√„™âª√–‚¬™πå¢Õß∂—Ë « ‡¢’ ¬«º‘ «¥”„Àâ

°«â“ß¢«“ß¬‘Ëß¢÷Èπ„πÕÿµ “À°√√¡°“√∑”§ÿ°°’È„πÕπ“§µ

´÷Ëß®–‡ªìπ°“√‡æ‘Ë¡¡Ÿ≈§à“¢Õß∂—Ë«‡¢’¬«º‘«¥”„Àâ¡“°¢÷Èπ

‚¥¬°“√π”‡Õ“¡“∑”‡ªìπ à«πº ¡¢Õß§ÿ°°’È ´÷Ëß‡ªìπ∑’Ë

¬Õ¡√—∫„π°“√∫√‘‚¿§¥’°«à“∑’Ë®–„™â‡æ“–∂—Ë«ßÕ°·≈– àß

ÕÕ°®”Àπà“¬¬—ßµà“ßª√–‡∑»„π√Ÿª¢Õß«—µ∂ÿ¥‘∫‡æ’¬ß

‡∑à“π—Èπ ¬—ß‡ªìπ°“√™à«¬„Àâª√–™“™π‰∑¬‰¥â¡’‚Õ°“ 

∫√‘‚¿§§ÿ°°’È∑’Ë¡’§ÿ≥§à“∑“ß‚¿™π“°“√ Ÿß¢÷Èπ Õ—π®–

‡ªìπª√–‚¬™πå·°à ÿ¢¿“æ¢Õßª√–™“™π‰∑¬‡ªìπ

 à«π√«¡

‡Õ° “√Õâ“ßÕ‘ß

 ¡™“¬ ª√–¿“«—µ, Õπÿ°Ÿ≈ æ≈»‘√‘ ·≈–Õÿ¥¡ °“≠®π

ª°√≥å™—¬. 2522. °“√„™âª√–‚¬™πå¢Õß∂—Ë«

¡–·Œ–„π°“√∑”§ÿ°°’È. Õ“À“√ 11: 136-144.

 ¡™“¬ ª√–¿“«—µ, Õÿ¥¡ °“≠®πª°√≥å™—¬, °ÿ≈«¥’
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