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ABSTRACT

Experimental result of fluidized bed paddy drying by high air temperature (140 and 150°C) at various

initial and final moisture contents showed that head rice yield could be increased to a maximum value at the

range of final moisture content of paddy of 19-22 % wet-basis. The factors affecting the increase of head

rice yield were the initial and final moisture content of paddy and the tempering process.
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µ“¡≈”¥—∫ ·≈–æ∫«à“‡ªÕ√å‡´Áπµå¢â“«‡µÁ¡‡¡≈Á¥ Ÿß ÿ¥§◊Õ

56.0 ‡ªÕ√å‡´Áπµå ∑’Ë§«“¡™◊Èπ —¡æ—∑∏å 70 ‡ªÕ√å‡´Áπµå

Õÿ≥À¿Ÿ¡‘ 20°C

Soponronnarit and Prachayawarakorn (1994)

»÷°…“°“√Õ∫·Àâß¢â“«‡ª≈◊Õ°∑’Ë™à«ß§«“¡™◊Èπ Ÿß‚¥¬„™â

‡∑§π‘§ø≈ŸÕ‘‰¥‡´™—π ∑”°“√»÷°…“∂÷ßµ—«·ª√∑’Ë¡’

Õ‘∑∏‘æ≈µàÕ§ÿ≥¿“æ¢Õß¢â“«‡ª≈◊Õ° ·≈–æ≈—ßß“π∑’Ë„™â

„π°“√Õ∫·Àâß æ∫«à“ Õ—µ√“°“√Õ∫·Àâß®–‡æ‘Ë¡¢÷Èπ‡¡◊ËÕ

Õ—µ√“°“√‰À≈®”‡æ“–¢ÕßÕ“°“» ·≈–Õÿ≥À¿Ÿ¡‘¢Õß

Õ“°“»∑’Ë„™â„π°“√Õ∫·Àâß‡æ‘Ë¡¢÷Èπ °“√„™âæ≈—ßß“π≈¥

135«. ‡°…µ√»“ µ√å («‘∑¬.) ªï∑’Ë 33 ©∫—∫∑’Ë 1



136 «. ‡°…µ√»“ µ√å («‘∑¬.) ªï∑’Ë 33 ©∫—∫∑’Ë 1

≈ß‡¡◊ËÕ≈¥Õ—µ√“°“√‰À≈®”‡æ“–¢ÕßÕ“°“» À√◊Õ‡æ‘Ë¡

Õ—µ√“°“√À¡ÿπ‡«’¬π¢ÕßÕ“°“»°≈—∫¡“„™â„À¡à °“√Õ∫

·Àâß¢â“«‡ª≈◊Õ°‡æ◊ËÕ„Àâ‰¥â§ÿ≥¿“æ¥’‰¡à§«√„™âÕÿ≥À¿Ÿ¡‘

Õ“°“»Õ∫·Àâß‡°‘π 115°C ·≈–§«“¡™◊Èπ ÿ¥∑â“¬À≈—ß

°“√Õ∫·Àâß‰¡à§«√µË”°«à“ 24-25 ‡ªÕ√å‡´Áπµå¡“µ√∞“π

·Àâß ‚¥¬æ‘®“√≥“‡ªÕ√å‡´Áπµå¢â“«‡µÁ¡‡¡≈Á¥·≈–§«“¡

¢“«¢Õß¢â“« “√‡ªìπÀ≈—° ‡¡◊ËÕÕ∫·Àâß∑’Ë§«“¡™◊Èπ‡√‘Ë¡

µâπ¢â“«‡ª≈◊Õ° 45.3 ‡ªÕ√å‡´Áπµå¡“µ√∞“π·Àâß „™â

Õÿ≥À¿Ÿ¡‘Õ“°“»Õ∫·Àâß 100 130 ·≈– 150°C æ∫«à“

∑’ËÕÿ≥À¿Ÿ¡‘Õ“°“»Õ∫·Àâß 100 ·≈– 130°C ‡ªÕ√å‡´Áπµå

¢â“«‡µÁ¡‡¡≈Á¥≈¥≈ß‡¡◊ËÕÕ∫·Àâß„Àâ§«“¡™◊Èπ ÿ¥∑â“¬¢Õß

¢â“«‡ª≈◊Õ°≈¥µË”≈ß ¢≥–∑’Ë‡¡◊ËÕ„™âÕÿ≥À¿Ÿ¡‘Õ“°“»Õ∫·Àâß

150°C æ∫«à“ ‡ªÕ√å‡´Áπµå¢â“«‡µÁ¡‡¡≈Á¥‡æ‘Ë¡¢÷Èπ‡¡◊ËÕÕ∫

·Àâß„Àâ§«“¡™◊Èπ ÿ¥∑â“¬¢Õß¢â“«‡ª≈◊Õ°≈¥µË”≈ß

 —ππ‘…∞“π«à“‡ªìπº≈¡“®“°°“√‡°‘¥ gelatinization

∫“ß à«π¢Õß¢â“« ‡ªìπº≈„Àâª√‘¡“≥¢â“«‡µÁ¡‡¡≈Á¥‡æ‘Ë¡

¢÷Èπ

®“°ß“π«‘®—¬∑’Ëºà“π¡“Õ“® √ÿª‰¥â«à“¡’§«“¡‡ªìπ

‰ª‰¥â„π°“√∑”„Àâ‡ªÕ√å‡´πµå¢â“«‡µÁ¡‡¡≈Á¥‡æ‘Ë¡¢÷Èπ

‚¥¬‡©æ“–‡¡◊ËÕÕ∫·Àâß¥â«¬‡∑§π‘§ø≈ŸÕ‘‰¥‡´™—π „™â

Õÿ≥À¿Ÿ¡‘Õ“°“»Õ∫·Àâß 150°C ¥—ßπ—Èπß“π«‘®—¬π’È®÷ß¡’

«—µ∂ÿª√– ß§å‡æ◊ËÕ »÷°…“°“√Õ∫·Àâß¢â“«‡ª≈◊Õ°‚¥¬

‡∑§π‘§ø≈ŸÕ‘‰¥‡´™—π‡æ◊ËÕ°“√‡æ‘Ë¡ª√‘¡“≥¢â“«‡µÁ¡‡¡≈Á¥

‚¥¬æ‘®“√≥“∂÷ßÕ‘∑∏‘æ≈¢Õßµ—«·ª√µà“ß Ê ∑’Ë¡’µàÕ°“√

‡æ‘Ë¡ª√‘¡“≥¢â“«‡µÁ¡‡¡≈Á¥

Õÿª°√≥å·≈–«‘∏’°“√

‡§√◊ËÕßÕ∫·Àâß∑’Ë„™â„π°“√∑¥≈Õß‡ªìπ‡§√◊ËÕßÕ∫

·Àâß·∫∫ø≈ŸÕ‘‰¥´å‡∫¥™π‘¥Õ∫·Àâß‡ªìπß«¥ ¡’ÀâÕßÕ∫

·Àâß∑’Ë¡’¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß 20 ‡´πµ‘‡¡µ√  Ÿß 140

‡´πµ‘‡¡µ√ Õÿª°√≥å„Àâ§«“¡√âÕπ¢π“¥ 12 °‘‚≈«—µµå

‚¥¬¡’‡§√◊ËÕß§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘‡ªìπµ—«§«∫§ÿ¡‡æ◊ËÕ„Àâ‰¥â

Õÿ≥À¿Ÿ¡‘µ“¡µâÕß°“√ æ—¥≈¡∑’Ë„™â„π°“√Õ∫·Àâß‡ªìπ

·∫∫‡À«’Ë¬ß„∫æ—¥‚§âßÀ≈—ß „™âµâπ°”≈—ß‡ªìπ¡Õ‡µÕ√å¢π“¥

1.5 °‘‚≈«—µµå ¡’µ—«ª√—∫§«“¡‡√Á«√Õ∫¢Õßæ—¥≈¡ ‡æ◊ËÕ

„Àâ‰¥âÕ—µ√“°“√‰À≈¢ÕßÕ“°“»µ“¡∑’ËµâÕß°“√ ∑’Ë

∫√‘‡«≥∑“ßÕÕ° ·≈–∫√‘‡«≥∑àÕÕ“°“»‡«’¬π°≈—∫ ¡’

°“√µ‘¥µ—Èß«“≈å« ‡æ◊ËÕª√—∫Õ—µ√“°“√À¡ÿπ‡«’¬π°≈—∫¢Õß

Õ“°“»°≈—∫¡“„™â„À¡à √“¬≈–‡Õ’¬¥¥—ß°≈à“«¥Ÿ‰¥â®“°

Figure 1

„π°“√∑¥≈Õßπ”¢â“«‡ª≈◊Õ°∑’Ë¡’§«“¡™◊Èπ‡√‘Ë¡

µâπª√–¡“≥ 23-31 ‡ªÕ√å‡´Áπµå¡“µ√∞“π‡ªï¬° ¡“

∑”°“√Õ∫·Àâß‚¥¬„™âÕÿ≥À¿Ÿ¡‘Õ“°“»Õ∫·Àâß Ÿß §◊Õ 140

·≈– 150°C Õ∫·Àâß®π‡À≈◊Õ§«“¡™◊Èπ ÿ¥∑â“¬¢Õß

¢â“«‡ª≈◊Õ°Õ¬Ÿà„π™à«ß 13-29 ‡ªÕ√å‡´Áπµå¡“µ√∞“π‡ªï¬°

®“°π—Èππ”¢â“«∑’Ëºà“π°“√Õ∫·Àâß·≈â«‰ªªØ‘∫—µ‘°“√µàÕ„π

2 ≈—°…≥–§◊Õ ≈—°…≥–∑’Ë 1 π”¢â“«∑’Ëºà“π°“√Õ∫

·Àâß¡“ª≈àÕ¬‰«â„Àâ‡¬Áπµ—«≈ß∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß ª√–¡“≥

20-30 π“∑’ ®“°π—Èππ”‰ª‡ªÉ“¥â«¬Õ“°“»‡¬Áπ¿“¬„π

‡§√◊ËÕßÕ∫·Àâß·∫∫∂“¥ ®π‡À≈◊Õ§«“¡™◊Èπ ÿ¥∑â“¬¢Õß

¢â“«‡ª≈◊Õ°∑’Ë 14 ‡ªÕ√å‡´Áπµå¡“µ√∞“π‡ªï¬° À≈—ß®“°

π—Èπ®÷ßπ”¢â“«‰ªºà“π°√–∫«π°“√ ’¢â“«µàÕ‰ª

Figure 1 Detail of Fluidized Bed Dryer.
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≈—°…≥–∑’Ë 2 π”¢â“«∑’Ëºà“π°“√Õ∫·Àâß·≈â«π”

¡“ºà“π°√–∫«π°“√ tempering ´÷Ëß°Á§◊Õ°“√π”

¢â“«‡ª≈◊Õ°∑’Ëºà“π°“√Õ∫·Àâß¡“∑”°“√„Àâ§«“¡√âÕπ

µàÕ∑—π∑’ „π¢«¥Õ—∫Õ“°“»¿“¬„πµŸâÕ∫ ‡ªìπ‡«≈“ 12

™—Ë«‚¡ß (∑’Ë§«“¡™◊Èπ‡√‘Ë¡µâπ¢Õß¢â“«‡ª≈◊Õ° 30.7

‡ªÕ√å‡´Áπµå¡“µ√∞“π‡ªï¬° „™âÕÿ≥À¿Ÿ¡‘¢Õß¢â“«‡ª≈◊Õ°

∑’ËÕÕ°®“°‡§√◊ËÕßÕ∫·Àâß‡ªìπÕÿ≥À¿Ÿ¡‘ ”À√—∫°“√

tempering ¢≥–∑’Ë§«“¡™◊Èπ‡√‘Ë¡µâπ¢Õß¢â“«‡ª≈◊Õ°§à“Õ◊Ëπ Ê

„™âÕÿ≥À¿Ÿ¡‘ ”À√—∫°“√ tempering ‡∑à“°—∫ 60°C) ®“°

π—Èπ®÷ßπ”¢â“«‰ª‡ªÉ“¥â«¬Õ“°“»‡¬Áπ„π‡§√◊ËÕß tray dryer

®π‡À≈◊Õ§«“¡™◊Èπ ÿ¥∑â“¬¢Õß¢â“«‡ª≈◊Õ°‡∑à“°—∫ 14

‡ªÕ√å‡´Áπµå¡“µ√∞“π‡ªï¬° À≈—ß®“°π—Èπ®÷ßπ”¢â“«‰ª

ºà“π°√–∫«π°“√ ’¢â“«µàÕ‰ª

„π°“√æ‘®“√≥“§ÿ≥¿“æ¢â“«‡ª≈◊Õ°®–æ‘®“√≥“ 3

 à«π§◊Õ ‡ªÕ√å‡´Áπµå¢â“«‡µÁ¡‡¡≈Á¥ —¡æ—∑∏å (§”π«≥‰¥â

®“°°“√π”‡ªÕ√å‡´Áπµå¢â“«‡µÁ¡‡¡≈Á¥¢Õß¢â“«∑’Ëºà“π°“√

Õ∫·Àâß À“√¥â«¬‡ªÕ√å‡´Áπµå¢â“«‡µÁ¡‡¡≈Á¥¢Õß¢â“«∑’Ë

ºà“π°“√ Õ∫·Àâß¥â«¬Õ“°“»·«¥≈âÕ¡)  ’¢Õß¢â“« “√

· ¥ß„π√Ÿª¢Õß ‡ªÕ√å ‡´Áπµå§«“¡¢“« —¡æ—∑∏å

(§”π«≥‰¥â®“°°“√π”§«“¡¢“«¢Õß¢â“«∑’Ëºà“π°“√Õ∫

·Àâß À“√¥â«¬§«“¡¢“«¢Õß¢â“«∑’Ëºà“π°“√Õ∫·Àâß¥â«¬

Õ“°“»·«¥≈âÕ¡) „π°“√«—¥§«“¡¢“«¢Õß¢â“« “√ „™â

‡§√◊ËÕß«—¥§«“¡¢“«¢Õß Kett ·≈–§«“¡¬Õ¡√—∫„π°“√

∫√‘‚¿§¢â“« · ¥ß„π√Ÿª¢Õß§–·ππ ”À√—∫ 5

§ÿ≥≈—°…≥–¢Õß¢â“«‚¥¬ºŸâ∑¥ Õ∫∑’Ëºà“π°“√Ωñ°Ωπ

®”π«π 9-10 §π®–∑”°“√™‘¡¢â“« ·≈–„Àâ§–·ππµ—Èß·µà

1-9 µ“¡√–¥—∫§«“¡‡¢â¡¢âπ¢Õß·µà≈–§ÿ≥≈—°…≥– ´÷Ëß

§«“¡À¡“¬¢Õß√–¥—∫§–·ππ„π·µà≈–§ÿ≥≈—°…≥–

· ¥ß¥—ß Table 1 „π°“√∑¥ Õ∫°√≥’π’È‡æ◊ËÕÀ“¢âÕ¡Ÿ≈

∑’Ë™—¥‡®π®“°ºŸâ∑¥ Õ∫«à“ ¢â“«∑’Ë™‘¡‡ªìπ¢â“«‡°à“À√◊Õ

¢â“«„À¡à ‡æ◊ËÕ∑’Ë®–„™â‡ªìπ·π«∑“ß ”À√—∫°“√∑”

¢â“«‡°à“‡∑’¬¡µàÕ‰ª

º≈·≈–«‘®“√≥å

1. ‡ªÕ√å‡´Áπµå¢â“«‡µÁ¡‡¡≈Á¥

1.1 Õ‘∑∏‘æ≈¢Õßª√‘¡“≥§«“¡™◊Èπ‡√‘Ë¡µâπ·≈–

§«“¡™◊Èπ ÿ¥∑â“¬¢Õß¢â“«‡ª≈◊Õ°∑’Ë¡’µàÕ‡ªÕ√å‡´Áπµå¢â“«

‡µÁ¡‡¡≈Á¥

Figure 2 ·≈– 3 · ¥ßº≈°“√Õ∫·Àâß

¢â“«‡ª≈◊Õ°∑’ËÕÿ≥À¿Ÿ¡‘Õ“°“»Õ∫·Àâß 140 ·≈– 150°C

‰¡à¡’°“√ tempering æ∫«à“ ‡¡◊ËÕ§«“¡™◊Èπ‡√‘Ë¡µâπ¢Õß

Table 1 Correlation between eating-quality scores and the intensity of various attributes.

Score Bad smell Whiteness Gloss Cohesiveness Tenderness

9 Very strong White Very glossy Very sticky Very tender

7 Moderately Creamish Moderately Moderately Moderately

strong white glossy sticky tender

5 Moderate Slightly Slightly No sticky - No tender -

brown glossy No separated No tough

3 Weak Moderately Moderately Moderately Moderately

brown dull separated tough

1 No smell Brown Very dull Well separated Very tough

(ß“¡™◊Ëπ, 2529)
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¢â“«‡ª≈◊Õ° Ÿß¢÷Èπ  “¡“√∂‡æ‘Ë¡ª√‘¡“≥¢â“«‡µÁ¡‡¡≈Á¥

‰¥â¡“°¢÷Èπ ‚¥¬™à«ß∑’Ë “¡“√∂‡æ‘Ë¡ª√‘¡“≥¢â“«‡µÁ¡

‡¡≈Á¥‰¥â Ÿß ÿ¥ ‡¡◊ËÕÕ∫·Àâß¢â“«‡ª≈◊Õ°®π‡À≈◊Õ

§«“¡™◊Èπ ÿ¥∑â“¬ª√–¡“≥ 19-22 ‡ªÕ√å‡´Áπµå¡“µ√∞“π

‡ªï¬° ‡π◊ËÕß®“°∂â“§«“¡™◊Èπ ÿ¥∑â“¬¢Õß¢â“«‡ª≈◊Õ° Ÿß°«à“

22 ‡ªÕ√å ‡´Áπµå¡“µ√∞“π‡ªï¬° Õÿ≥À¿Ÿ¡‘¢Õß

¢â “ « ‡ª≈◊ Õ°®–µË”°«à “ Õÿ≥À¿Ÿ ¡‘ ∑’Ë ∑” „Àâ ¢â “ « ‡ °‘ ¥

gelatinization ‰¥â ¡∫Ÿ√≥å ‚¥¬Õÿ≥À¿Ÿ¡‘∑’Ë∑”„Àâ‡°‘¥

gelatinization ‰¥â ¡∫Ÿ√≥å¡’§à“ª√–¡“≥ 78°C (»»‘‡°…¡

·≈–æ√√≥’, 2530) ∑”„Àâ‡ªÕ√å‡´Áπµå¢â“«‡µÁ¡‡¡≈Á¥∑’Ë‰¥â

µË”°«à“„π™à«ß§«“¡™◊Èπ ÿ¥∑â“¬ 19-22 ‡ªÕ√å‡ Á́πµå

¡“µ√∞“π‡ªï¬° ¢≥–∑’Ë∑’Ë§«“¡™◊Èπ ÿ¥∑â“¬¢Õß

¢â“«‡ª≈◊Õ°µË”°«à“ 19 ‡ªÕ√å‡´Áπµå¡“µ√∞“π‡ªï¬°

¢â“«‡ª≈◊Õ°‰¥â√—∫§«“¡√âÕπ‡ªìπ‡«≈“π“π Õ—µ√“°“√Õ∫

·Àâß≈¥≈ß §«“¡√âÕπ à«πÀπ÷Ëß®–∑”„Àâ‡°‘¥°“√

·µ°À—°¢Õß‡¡≈Á¥¢â“«‡æ‘Ë¡¡“°¢÷Èπ ∑”„Àâ‡ªÕ√å‡´Áπµå

¢â“«‡µÁ¡‡¡≈Á¥µË”≈ß‡√◊ËÕ¬Ê ‡¡◊ËÕÕ∫·Àâß„Àâ§«“¡™◊Èπ

 ÿ¥∑â“¬µË”≈ß

Figure 4 ·≈– 5 · ¥ßº≈°“√Õ∫·Àâß

¢â“«‡ª≈◊Õ°∑’ËÕÿ≥À¿Ÿ¡‘Õ“°“»Õ∫·Àâß 140 ·≈– 150°C

¡’°“√∑” tempering 12 ™—Ë«‚¡ß ∑’ËÕÿ≥À¿Ÿ¡‘ 60°C æ∫

«à“™à«ß∑’Ë “¡“√∂‡æ‘Ë¡ª√‘¡“≥¢â“«‡µÁ¡‡¡≈Á¥‰¥â Ÿß ÿ¥§◊Õ

‡¡◊ËÕÕ∫·Àâß®π¢â“«‡ª≈◊Õ°‡À≈◊Õ§«“¡™◊Èπ ÿ¥∑â“¬ª√–¡“≥

20-22 ‡ªÕ√å‡´Áπµå¡“µ√∞“π‡ªï¬° ª√‘¡“≥§«“¡™◊Èπ‡√‘Ë¡

µâπ¢Õß¢â“«‡ª≈◊Õ°¡“°¢÷Èπ®– àßº≈„Àâ‡ªÕ√å‡ Á́πµå¢â“«

‡µÁ¡‡¡≈Á¥¡“°¢÷Èπ ‡¡◊ËÕ¢â“«‡ª≈◊Õ°¡’§«“¡™◊Èπ ÿ¥∑â“¬

µ—Èß·µàª√–¡“≥ 20 ‡ªÕ√å‡´Áπµå¡“µ√∞“π‡ªï¬°¢÷Èπ‰ª

 ”À√—∫ ¿“«–Õÿ≥À¿Ÿ¡‘Õ“°“»Õ∫·Àâß 140°C ·≈–

µ—Èß·µàª√–¡“≥ 18 ‡ªÕ√å‡´Áπµå¡“µ√∞“π‡ªï¬°  ”À√—∫

 ¿“«–Õÿ≥À¿Ÿ¡‘Õ“°“»Õ∫·Àâß 150°C

1.2 Õ‘∑∏‘æ≈¢ÕßÕÿ≥À¿Ÿ¡‘Õ“°“»Õ∫·Àâß°—∫

‡ªÕ√å‡´Áπµå¢â“«‡µÁ¡‡¡≈Á¥

Figure 6-9 · ¥ß°“√‡ª≈’Ë¬π·ª≈ß‡ªÕ√å‡´Áπµå

¢â“«‡µÁ¡‡¡≈Á¥ —¡æ—∑∏å∑’Ë‡ªìπº≈¡“®“°Õÿ≥À¿Ÿ¡‘Õ“°“»

Õ∫·Àâß∑’Ë ‡ª≈’Ë¬π·ª≈ß‰ª ‡ª√’¬∫‡∑’¬∫√–À«à“ß

Õÿ≥À¿Ÿ¡‘Õ“°“»Õ∫·Àâß 140 ·≈– 150°C ∑—Èß ¿“«–∑’Ë

¡’°“√∑” tempering ·≈– ¿“«–∑’Ë‰¡à¡’°“√ tempering

æ∫«à“ ‡ªÕ√å‡´Áπµå¢â“«‡µÁ¡‡¡≈Á¥ —¡æ—∑∏å∑’Ë‰¥â¡’§à“

„°≈â‡§’¬ß°—π

1.3 Õ‘∑∏‘æ≈¢Õß°“√∑” tempering ∑’Ë¡’µàÕ

‡ªÕ√å‡´Áπµå¢â“«‡µÁ¡‡¡≈Á¥

Figure 6 · ¥ßº≈¢Õß°“√∑” tempering ∑’Ë

Õÿ≥À¿Ÿ¡‘ 80°C æ∫«à“ ‡¡◊ËÕÕ∫·Àâß®π§«“¡™◊Èπ ÿ¥∑â“¬

¢Õß¢â“«‡ª≈◊Õ°µË”°«à“ 19 ‡ªÕ√å‡´Áπµå¡“µ√∞“π‡ªï¬°

¢â“«∑’Ëºà“π°“√∑” tempering ®–¡’‡ªÕ√å‡´Áπµå¢â“«‡µÁ¡

‡¡≈Á¥ —¡æ—∑∏å Ÿß°«à“ ¢â“«∑’Ë‰¡àºà“π°“√∑” tempering

¡“° ‡π◊ËÕß®“°°“√∑” tempering ‡ªìπ°“√„Àâ§«“¡

√âÕπ·°à¢â“«‡ª≈◊Õ°„π∑’ËÕ—∫Õ“°“»  àßº≈„Àâ‰¡à¡’°“√

 Ÿ≠‡ ’¬§«“¡™◊Èπ¢Õß¢â“«‡ª≈◊Õ°√–À«à“ß°“√∑”

tempering ‡¡◊ËÕ§«“¡™◊Èπ¢Õß¢â“«‡ª≈◊Õ°‰¥â√—∫Õ¬à“ß

µàÕ‡π◊ËÕß¥â«¬Õÿ≥À¿Ÿ¡‘∑’Ë ŸßæÕ  àßº≈„Àâ‡°‘¥ gelatinization

¢÷Èπ∫“ß à«π ¢≥–‡¥’¬«°—π°“√∑” tempering ‡ªìπ°“√

¬◊¥‡«≈“∑’Ë¢â“«Õ¬Ÿà„π ¿“æÕÿ≥À¿Ÿ¡‘ Ÿß ÷́ËßÕÿ≥À¿Ÿ¡‘ Ÿß

‡ªìπªí®®—¬∑’Ë‡√àß§«“¡‡°à“¢Õß¢â“« ‚¥¬∏√√¡™“µ‘¢â“«‡°à“

®–¡’§«“¡·°√àß¢Õß‡¡≈Á¥¡“°°«à“¢â“«„À¡à ‡¡◊ËÕπ”‰ª ’

®–‰¥â‡ªÕ√å‡´Áπµå¢â“«‡µÁ¡‡¡≈Á¥¡“°°«à“¢â“«„À¡à ¥—ßπ—Èπ

¢â“«∑’Ëºà“π°“√ tempering ®÷ß¡’ª√‘¡“≥¢â“«‡µÁ¡‡¡≈Á¥

¡“°°«à“¢â“«∑’Ë‰¡àºà“π°“√ tempering ®“°º≈∑—Èß Õß

ª√–°“√ª√–°Õ∫°—π ‡ªìπº≈„Àâ‡¡◊ËÕÕ∫·Àâß®π

§«“¡™◊Èπ ÿ¥∑â“¬¢Õß¢â“«‡ª≈◊Õ°µË”°«à“ 19 ‡ªÕ√å‡´Áπµå

¡“µ√∞“π‡ªï¬° ¢â“«∑’Ëºà“π°“√∑” tempering ®–¡’

‡ªÕ√å‡´Áπµå¢â“«‡µÁ¡‡¡≈Á¥≈¥≈ßÕ¬à“ß™â“ Ê ‡¡◊ËÕ§«“¡™◊Èπ

 ÿ¥∑â“¬¢Õß¢â“«‡ª≈◊Õ°µË”≈ß ·≈–∑’Ë‡ªÕ√å‡´Áπµå‡µÁ¡

‡¡≈Á¥¢Õß¢â“«®–≈¥≈ßÕ¬à“ß√«¥‡√Á«∂â“‰¡àºà“π°“√

tempering

Figure 7-9 · ¥ßº≈¢Õß°“√∑” tempering ∑’Ë

Õÿ≥À¿Ÿ¡‘ 60°C æ∫«à“ ‡¡◊ËÕÕ∫·Àâß®π§«“¡™◊Èπ ÿ¥∑â“¬

¢Õß¢â“«‡ª≈◊Õ°µË”°«à“ 19 ‡ªÕ√å‡´Áπµå¡“µ√∞“π‡ªï¬°
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Figure 2 Relative head yield at different initial

moisture contents : drying air

temperature = 140°C, No tempering.

Figure 3 Relative head yield at different initial

moisture contents : drying air

temperature = 150°C, No tempering.

Figure 4 Relative head yield at different initial

moisture contents : drying air

temperature = 140°C, tempering time =

12 h, tempering temperature = 60°C.

Figure 5 Relative head yield at different initial

moisture contents : drying air

temperature = 150°C, tempering time =

12 h, tempering temperature = 60°C.
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Figure 6 Relative head yield at different heating

process : initial moisture content = 30.7

%wb.

Figure 7 Relative head yield at different heating

process : initial moisture content = 26.7

%wb.

Figure 8 Relative head yield at different heating

process : initial moisture content = 23.8

%wb.

Figure 9 Relative head yield at different heating

process :  initial moisture content = 23.1

%wb.
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¢â“«∑’Ëºà“π°“√∑” tempering ®–¡’‡ªÕ√å‡´Áπµå¢â“«‡µÁ¡

‡¡≈Á¥ —¡æ—∑∏å Ÿß°«à“¢â“«∑’Ë‰¡àºà“π°“√∑” tempering ¡“°

‡π◊ËÕß®“°Õÿ≥À¿Ÿ¡‘„π°“√ tempering ‰¡à Ÿß‡æ’¬ßæÕ„π

°“√‡°‘¥ gelatinization ¥—ßπ—Èπ°“√≈¥≈ßÕ¬à“ß™â“ Ê

¢Õß‡ªÕ√å‡´Áπµå¢â“«‡µÁ¡‡¡≈Á¥¢Õß¢â“«∑’Ëºà“π°“√∑”

tempering ®÷ß‡ªìπº≈¡“®“° °“√∑” tempering

‡ªìπ°“√‡√àß§«“¡‡°à“¢Õß¢â“« ‡æ’¬ßª√–°“√‡¥’¬«

2. §«“¡¢“«¢Õß¢â“« “√

2.1 Õ‘∑∏‘æ≈¢Õßª√‘¡“≥§«“¡™◊Èπ‡√‘Ë¡µâπ·≈–

§«“¡™◊Èπ ÿ¥∑â“¬¢Õß¢â“«‡ª≈◊Õ°∑’Ë¡’µàÕ§«“¡¢“«¢Õß

¢â“« “√

Figure 10-13 · ¥ß°“√‡ª≈’Ë¬π·ª≈ßª√‘¡“≥

§«“¡™◊Èπ‡√‘Ë¡µâπ¢Õß¢â“«‡ª≈◊Õ°∑’Ë¡’º≈µàÕ‡ªÕ√å‡ Á́πµå

§«“¡¢“« —¡æ—∑∏å æ∫«à“‡¡◊ËÕª√‘¡“≥§«“¡™◊Èπ‡√‘Ë¡µâπ

¢Õß¢â“«‡ª≈◊Õ° Ÿß¢÷Èπ ‡ªÕ√å‡´Áπµå§«“¡¢“« —¡æ—∑∏å∑’Ë

‰¥â¡’§à“≈¥≈ß π—Ëπ§◊Õ ¢â“«¡’°“√‡ª≈’Ë¬π ’®“° ’¢“«‡ªìπ

 ’‡À≈◊Õß ´÷Ëß‡°‘¥®“°ªØ‘°‘√‘¬“°“√‡°‘¥ ’πÈ”µ“≈∑’Ë‰¡à¡’

‡Õπ‰´¡å‡¢â“¡“‡°’Ë¬«¢âÕß ‡π◊ËÕß®“°‡¡◊ËÕª√‘¡“≥§«“¡™◊Èπ

‡√‘Ë¡µâπ¢Õß¢â“«‡ª≈◊Õ° Ÿß¢÷Èπ®–µâÕß„Àâ§«“¡√âÕπ·°à

¢â“«‡ª≈◊Õ°¡“°¢÷Èπ ‡æ◊ËÕ„Àâ¢â“«‡ª≈◊Õ°¡’ª√‘¡“≥

§«“¡™◊Èπ ÿ¥∑â“¬µ“¡µâÕß°“√ ®÷ß‡°‘¥°“√‡ª≈’Ë¬π ’®“°

 ’¢“«‡ªìπ ’‡À≈◊Õß¡“°¢÷Èπ ‚¥¬§«“¡‡À≈◊Õß®–‡æ‘Ë¡¡“°

¢÷Èπ‡¡◊ËÕ§«“¡™◊Èπ ÿ¥∑â“¬≈¥µË”≈ß

2.2 Õ‘∑∏‘æ≈¢ÕßÕÿ≥À¿Ÿ¡‘Õ“°“»Õ∫·Àâß∑’Ë¡’µàÕ

§«“¡¢“«¢Õß¢â“« “√

Figure 14-17 · ¥ß°“√‡ª≈’Ë¬π·ª≈ßÕÿ≥À¿Ÿ¡‘

Õ“°“»Õ∫·Àâß∑’Ë¡’º≈µàÕ‡ªÕ√å‡ Á́πµå§«“¡¢“« —¡æ—∑∏å

¢Õß¢â“« “√∑—Èß ¿“«–∑’Ë¡’·≈–‰¡à¡’°“√ tempering æ∫«à“

‡¡◊ËÕ„™âÕÿ≥À¿Ÿ¡‘Õ“°“»Õ∫·Àâß 140 ·≈– 150°C ‰¥â

‡ªÕ√å‡´Áπµå§«“¡¢“« —¡æ—∑∏å„°≈â‡§’¬ß°—π

2.3 Õ‘∑∏‘æ≈¢Õß°“√∑” tempering ∑’Ë¡’µàÕ

§«“¡¢“«¢Õß¢â“« “√

Figure 14-17 · ¥ßº≈¢Õß°“√∑” tempering

∑’Ë¡’Õ‘∑∏‘æ≈µàÕ°“√‡ª≈’Ë¬π·ª≈ß‡ªÕ√å‡´Áπµå§«“¡¢“«

 —¡æ—∑∏å æ∫«à“ ¡’‡ªÕ√å‡´Áπµå§«“¡¢“« —¡æ—∑∏åµË”°«à“

¢â“«∑’Ë‰¡àºà“π°“√ tempering ‡π◊ËÕß®“°°“√∑” tempering

‡ªìπ°“√„Àâ§«“¡√âÕπ·°à¢â“«‡ª≈◊Õ° ´÷Ëß®–‰¥â√—∫§«“¡

√âÕπ¡“°°«à“¢â“«∑’Ë‰¡àºà“π°“√ tempering ®÷ß‡°‘¥°“√

‡ª≈’Ë¬π ’®“° ’¢“«‡ªìπ ’‡À≈◊Õß¡“°¢÷Èπ

®“°º≈°“√∑¥ Õ∫„π Figure 14 · ¥ß„Àâ

‡ÀÁπ«à“°“√„™âÕÿ≥À¿Ÿ¡‘„π°“√∑” tempering  Ÿß (80°C)

®–∑”„Àâ§«“¡¢“«¢Õß‡¡≈Á¥¢â“«≈¥µË”≈ßÕ¬à“ß¡“° ®π

‰¡à “¡“√∂´◊ÈÕ¢“¬‰¥â §«“¡¢“«∑’Ë¬Õ¡√—∫°—π„π°“√§â“

‰¡à§«√¡’§à“µË”°«à“ 37

3. §«“¡¬Õ¡√—∫„π°“√∫√‘‚¿§

Table 2 · ¥ß√–¥—∫§–·ππ‡©≈’Ë¬¢Õß·µà≈–

§ÿ≥≈—°…≥–¢Õß¢â“« ÿ° ∑’ËºŸâ∑¥ Õ∫‰¥â∫—π∑÷°‰«â

À≈—ß®“°∑”°“√™‘¡¢â“« ∑’ËÀÿßµâ¡®“°¢â“«∑’Ë¡’§«“¡™◊Èπ

‡√‘Ë¡µâπ 30.7 ‡ªÕ√å‡´Áπµå¡“µ√∞“π‡ªï¬° ∑’Ë ¿“«–‰¡à

ºà“π°“√∑” tempering ‚¥¬‡ª√’¬∫‡∑’¬∫√–À«à“ß¢â“«∑’Ë

ºà“π°“√Õ∫·Àâß„π‡§√◊ËÕßÕ∫·Àâß·∫∫ø≈ŸÕ‘‰¥´å‡∫¥°—∫

¢â“«Õâ“ßÕ‘ß (¢â“«∑’Ë‰¡àºà“π°“√Õ∫·Àâß∑’Ë¡’§«“¡™◊Èπ‡√‘Ë¡

µâπ‡¥’¬«°—π) æ∫«à“ ¢â“«∑’Ëºà“π°“√Õ∫·Àâß¡’≈—°…≥–

„°≈â‡§’¬ß°—∫¢â“«Õâ“ßÕ‘ß ´÷ËßÀ¡“¬§«“¡«à“¢â“«∑’Ë

 “¡“√∂‡æ‘Ë¡‡ªÕ√å‡´Áπµå¢â“«‡µÁ¡‡¡≈Á¥‰¥â ¡’≈—°…≥–‡ªìπ

¢â“«∏√√¡¥“∑’Ë„™â√—∫ª√–∑“π°—π ‚¥¬§«“¡¢“«¢Õß

¢â“« ÿ°®–≈¥≈ß‡¡◊ËÕ‡æ‘Ë¡‡«≈“„π°“√Õ∫·Àâß„Àâπ“π¢÷Èπ

À√◊Õ„™âÕÿ≥À¿Ÿ¡‘„π°“√Õ∫·Àâß Ÿß¢÷Èπ

 √ÿª

°“√Õ∫·Àâß¢â“«‡ª≈◊Õ°‚¥¬„™â‡§√◊ËÕßÕ∫·Àâß

·∫∫ø≈ŸÕ‘‰¥ ǻ‡∫¥ ‡æ◊ËÕ°“√‡æ‘Ë¡ª√‘¡“≥¢â“«‡µÁ¡‡¡≈Á¥

 “¡“√∂ √ÿª‰¥â¥—ßπ’È

1. Õÿ≥À¿Ÿ¡‘Õ∫·Àâß∑’Ë∑”„Àâª√‘¡“≥¢â“«‡µÁ¡

‡¡≈Á¥ Ÿß¢÷Èπ‰¥âÕ¬Ÿà√–À«à“ß 140-150°C ‚¥¬ “¡“√∂

‡æ‘Ë¡¡“°°«à“‡¥‘¡‰¥â Ÿß∂÷ß 50 %
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Figure 10 Relative whiteness at different initial

moisture contents : drying air

temperature = 140°C, No tempering.

Figure 11 Relative whiteness at different initial

moisture contents : drying air

temperature = 150°C, No tempering.

Figure 12 Relative whiteness at different initial

moisture contents : drying air

temperature = 140°C, tempering time =

12 h, tempering temperature = 60°C.

Figure 13 Relative whiteness at different initial

moisture contents : drying air

temperature = 150°C, tempering time =

12 h, tempering temperature = 60°C.
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Figure 14 Relative whiteness at different heating

process : initial moisture content = 30.7

%wb

Figure 15 Relative whiteness at different heating

process : initial moisture content = 26.7

%wb

Figure 16 Relative whiteness at different heating

process : initial moisture content = 23.8

%wb

Figure 17 Relative whiteness at different heating

process : initial moisture content = 23.1

%wb
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Table 2 Mean eating-quality scores for tested rice (initial moisture content = 30.7 %wb, no tempering).

No. Drying air Final Bad Whiteness Gloss Cohesiveness Tenderness % Old rice

temperature moisture smell of panels

content indicate

(%wb.) aged rice

1  Reference rice 1.1 6.9 5.6 5.0 4.7 8.3

2 140°C 28.7 1.2 7.0 5.3 4.8 4.7 12.5

3 140°C 24.7 1.4 6.4 5.3 4.9 4.6 25.0

4 140°C 20.5 1.6 5.3 4.8 4.9 4.5 25.0

5 140°C 18.1 1.2 6.3 5.2 4.9 4.7 11.1

6 150°C 26.7 1.6 6.1 5.2 4.9 4.5 25.0

7 150°C 24.5 1.8 5.6 5.2 4.8 4.7 17.9

8 150°C 19.5 1.4 5.2 5.1 4.3 4.1 0.0

9 150°C 17.9 1.3 5.1 5.2 4.4 3.7 0.0

2. ™à«ß§«“¡™◊Èπ‡√‘Ë¡µâπ∑’Ë “¡“√∂‡æ‘Ë¡ª√‘¡“≥

¢â“«‡µÁ¡‡¡≈Á¥„Àâ Ÿß¢÷Èπ‰¥âÕ¬Ÿà√–À«à“ß 23-31

‡ªÕ√å‡´Áπµå¡“µ√∞“π‡ªï¬° ‚¥¬‡ªÕ√å‡´Áπµå¢â“«‡µÁ¡

‡¡≈Á¥‡æ‘Ë¡¡“°¢÷Èπ‡¡◊ËÕ§«“¡™◊Èπ‡√‘Ë¡µâπ Ÿß¢÷Èπ

3. §«“¡™◊Èπ ÿ¥∑â“¬¢Õß¢â“« ‡ª≈◊Õ°∑’Ë „Àâ

ª√‘¡“≥¢â“«‡µÁ¡‡¡≈Á¥ Ÿß ÿ¥ Õ¬Ÿà√–À«à“ß 19-22

‡ªÕ√å‡´Áπµå¡“µ√∞“π‡ªï¬°

4. ‡¡◊ËÕ∑”°“√Õ∫·Àâß¢â“«‡ª≈◊Õ°®π§«“¡™◊Èπ

 ÿ¥∑â“¬µË”°«à“ 19 ‡ªÕ√å‡´Áπµå¡“µ√∞“π‡ªï¬° ¢â“«∑’Ë

ºà“π°“√ tempering ¡’ª√‘¡“≥¢â“«‡µÁ¡‡¡≈Á¥ Ÿß°«à“¢â“«

∑’Ë‰¡àºà“π°“√ tempering

5. §«“¡¢“«¢Õß¢â“« “√ à«π„À≠àÕ¬Ÿà„π

√–¥—∫∑’Ë¬Õ¡√—∫‰¥â ·µà§«“¡¢“«¢Õß¢â“« “√®–≈¥≈ß

∂â“Õÿ≥À¿Ÿ¡‘∑’Ë„™â„π°“√∑” tempering ¡“°°«à“ 60°C

´÷ËßÕ“®∑”„Àâ¡’ªí≠À“„π°“√´◊ÈÕ¢“¬

¢âÕ‡ πÕ·π–

®“°°“√∑¥ Õ∫§«“¡‡ªìπ¢â“«‡°à“æ∫«à“ ¢â“«∑’Ë

ºà“π°“√Õ∫·Àâß ‚¥¬‰¡àºà“π°“√ tempering ºŸâ™‘¡∫“ß

§π√–∫ÿ«à“¡’§«“¡√Ÿâ ÷°¢Õß°“√‡ªìπ¢â“«‡°à“ ¥—ßπ—Èπ§«√

¡’°“√»÷°…“µàÕ„π‡√◊ËÕß¢Õß°“√∑” tempering «à“®–¡’

Õ‘∑∏‘æ≈µàÕ§«“¡√Ÿâ ÷°¢Õß°“√‡ªìπ¢â“«‡°à“Õ¬à“ß‰√ ´÷Ëß

®–‡ªìπª√–‚¬™πå‡π◊ËÕß®“°„πª√–‡∑»‰∑¬ π‘¬¡„π

°“√∫√‘‚¿§¢â“«‡°à“¡“°°«à“ ·≈–¡’√“§“ Ÿß°«à“¢â“«„À¡à

§”¢Õ∫§ÿ≥

ºŸâ‡¢’¬π„§√à¢Õ¢Õ∫§ÿ≥  ”π—°ß“π°Õß∑ÿπ

 π—∫ πÿπ°“√«‘®—¬ ·≈– Australian Centre for

International Agricultural Research ∑’Ë„Àâ∑ÿπ

 π—∫ πÿπ°“√«‘®—¬ ·≈–¢Õ¢Õ∫§ÿ≥»Ÿπ¬å«‘®—¬¢â“«ª∑ÿ¡∏“π’

∑’Ë„Àâ§«“¡Õπÿ‡§√“–Àå„π°“√∑¥ Õ∫§ÿ≥¿“æ°“√ ’
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°“√∑¥ Õ∫§«“¡¢“« ·≈–°“√∑¥ Õ∫§«“¡¬Õ¡√—∫

„π°“√∫√‘‚¿§¢â“«

‡Õ° “√Õâ“ßÕ‘ß

ß“¡™◊Ëπ §ß‡ √’. 2529. °“√√—°…“§ÿ≥¿“æ¢â“«¥â“π°“√

∫√‘‚¿§„π∫√√®ÿ¿—≥±åµà“ß Ê. ‡Õ° “√ª√–°Õ∫

°“√∫√√¬“¬°“√ —¡¡π“‡™‘ßªØ‘∫—µ‘°“√§ÿ≥¿“æ¢â“«

°Õß‡°…µ√«‘»«°√√¡ °√¡«‘™“°“√‡°…µ√.
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