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ABSTRACT

A study on planting seasons, varieties and harvesting times affecting biochemical properties of cassava

roots was conducted on six cassava varieties ; Rayong 1, Rayong 60, Rayong 90, Rayong 5, Kasetsart 50 and

CMR33-57-81. The data collection was harvested at 6, 8, 10 and 12 months after planting. This experiment was

studied on Warin soil series at Kham Talaesau Farm, Nakhon Ratchasima in early

(May) and late (October) rainy seasons, 1996. The results of this study indicated that Rayong 90 and Kasetsart

50 gave high average starch content both in the early and late rainy planting seasons. Planting in early and late

rainy seasons gave highest starch content at 8 and 12 months after planting, respectively. There were significant

differences in the average content of starch between planting seasons.

Biochemical properties of cassava roots like lipid and protein decrease starch viscosity and cause the

rancidity of cassava starch. Phenolic compounds caused darkening of cassava starch. Moreover, the toxic cyanide

and dense fiber imposed difficulties in industrial starch production process. The results of the study revealed that

Rayong 90 gave low lipid, protein and fiber content and also Rayong 5 gave low cyanide and phenolic compounds

content. Both lipid and phenolic compounds content were low at 6-8 months after planting. Protein and fiber content

were low at 12 and 10 months after planting, respectively. Cyanide content was low during the rainy season and
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Cassava and Starch Technology Research Unit, Kasetsart Agricultural and Agro- Industrial Product Improvement Institute, Kasetsart

University, Bangkok 10900, Thailand.



«. ‡°…µ√»“ µ√å («‘∑¬.) ªï∑’Ë 33 ©∫—∫∑’Ë 4498

high during the dry season. Soil moisture content negatively correlated with cyanide content. There were no

significant differences of the average contents of lipid, cyanide and phenolic among planting seasons.

Amylose content and amylose size which determine physicochemical properties of starch were not different

among cassava varieties. Harvesting cassava at early rainy season caused the reduction of amylose content and

size, due to their regrowth as a result of amylose hydrolysis in which glucose was used as the energy source to

produce their vegetative growth.
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∫∑§—¥¬àÕ

°“√»÷°…“Õ‘∑∏‘æ≈¢Õßƒ¥Ÿª≈Ÿ° æ—π∏ÿå ·≈–Õ“¬ÿ

‡°Á∫‡°’Ë¬«µàÕ§ÿ≥ ¡∫—µ‘∑“ß™’«‡§¡’„πÀ—« ¥¡—π ”ª–À≈—ß

‚¥¬„™â¡—π ”ª–À≈—ßæ—π∏ÿå√–¬Õß 1 √–¬Õß 60 √–¬Õß 90

√–¬Õß 5 ‡°…µ√»“ µ√å 50 ·≈–CMR33-57-81

‡°Á∫‡°’Ë¬«∑’ËÕ“¬ÿ 6 8 10 ·≈–12 ‡¥◊ÕπÀ≈—ßª≈Ÿ° ‚¥¬

ª≈Ÿ°¡—π ”ª–À≈—ßµâπƒ¥ŸΩπ„π‡¥◊Õπæƒ…¿“§¡ ·≈–

ª≈“¬ƒ¥ŸΩπ„π‡¥◊Õπµÿ≈“§¡ ¢Õßªï 2539 „π¥‘π™ÿ¥«“√‘π

≥ ‰√à‡°…µ√°√„π‡¢µÕ”‡¿Õ¢“¡∑–‡≈ Õ ®—ßÀ«—¥

π§√√“™ ’¡“ º≈°“√∑¥≈Õß æ∫«à“ ¡—π ”ª–À≈—ßæ—π∏ÿå

√–¬Õß 90 ·≈–‡°…µ√»“ µ√å 50 „Àâª√‘¡“≥·ªÑß„πÀ—«

 ¥ Ÿß ∑—Èß„π°“√ª≈Ÿ°µâπƒ¥ŸΩπ·≈–ª≈“¬ƒ¥ŸΩπ °“√

ª≈Ÿ°µâπƒ¥ŸΩπª√‘¡“≥·ªÑß„πÀ—« ¥®– Ÿß ÿ¥∑’ËÕ“¬ÿ 8

‡¥◊ÕπÀ≈—ßª≈Ÿ° ·µà°“√ª≈Ÿ°ª≈“¬ƒ¥ŸΩπª√‘¡“≥·ªÑß„π

À—« ¥®– Ÿß ÿ¥∑’ËÕ“¬ÿ 12 ‡¥◊ÕπÀ≈—ßª≈Ÿ° °“√ª≈Ÿ°µâπ

ƒ¥ŸΩπ„Àâª√‘¡“≥·ªÑß„πÀ—« ¥‚¥¬‡©≈’Ë¬ Ÿß°«à“°“√ª≈Ÿ°

ª≈“¬ƒ¥ŸΩπ

Õß§åª√–°Õ∫∑“ß™’« ‡§¡’„πÀ—« ¥¢Õß¡—π

 ”ª–À≈—ß ‰¥â·°à ≈‘æ‘¥ ·≈–‚ª√µ’π ´÷Ëß¡’º≈„Àâ§«“¡

Àπ◊¥¢Õß·ªÑß≈¥≈ß ‡°‘¥ ’·≈–°≈‘ËπÀ◊π°—∫·ªÑß  “√

‰´¬“‰π¥å‡ªìπæ‘…µàÕ¡πÿ…¬å·≈– —µ«å ‡°‘¥¡≈¿“«–„π

√–À«à“ß°√–∫«π°“√º≈‘µ·ªÑß  “√øïπÕ≈‘°∑”„Àâ‡π◊ÈÕ

·ªÑß ’§≈È” ·≈–‡ âπ„¬∑”„Àâ‡°‘¥§«“¡¬ÿàß¬“°„π

°√–∫«π°“√º≈‘µ ®“°°“√»÷°…“°“√ª≈Ÿ°µâπƒ¥ŸΩπ·≈–

ª≈“¬ƒ¥ŸΩπ æ∫«à“ æ—π∏ÿå√–¬Õß 90 „Àâ·ªÑß∑’Ë¡’≈‘æ‘¥

‚ª√µ’π ·≈–‡ âπ„¬„πª√‘¡“≥µË”  à«πæ—π∏ÿå√–¬Õß 5

„Àâ·ªÑß∑’Ë¡’ “√‰´¬“‰π¥å ·≈–øïπÕ≈‘°„πª√‘¡“≥µË”

 ”À√—∫Õ“¬ÿ‡°Á∫‡°’Ë¬« æ∫«à“ ª√‘¡“≥≈‘æ‘¥ ·≈–øïπÕ≈‘°

®–µË”∑’Ë™à«ßÕ“¬ÿ 6-8 ‡¥◊ÕπÀ≈—ßª≈Ÿ° ª√‘¡“≥‚ª√µ’π

·≈–‡ âπ„¬®–µË”∑’ËÕ“¬ÿ 12 ·≈–10 ‡¥◊ÕπÀ≈—ßª≈Ÿ° µ“¡

≈” ¥— ∫ °“√ ‡°Á∫ ‡°’Ë ¬«„π™à «ßƒ¥ŸΩπ®–„Àâª√‘¡“≥

‰´¬“‰π¥åµË” ‡æ√“–«à“§«“¡™◊Èπ¢Õß¥‘π¡’º≈µàÕª√‘¡“≥

‰´¬“‰π¥å °“√ª≈Ÿ°µâπƒ¥ŸΩπ„Àâ·ªÑß∑’Ë¡’≈‘æ‘¥ ‰´¬“‰π¥å

·≈–øïπÕ≈‘°„πª√‘¡“≥‚¥¬‡©≈’Ë¬„°≈â‡§’¬ß°—∫°“√ª≈Ÿ°

ª≈“¬ƒ¥ŸΩπ ·µà¡’‡ âπ„¬µË”°«à“°“√ª≈Ÿ°ª≈“¬ƒ¥ŸΩπ

ª√‘¡“≥·≈–¢π“¥¢ÕßÕ–¡‘‚≈  ®–‡ªìπµ—«°”Àπ¥

§ÿ≥ ¡∫—µ‘∑“ß‡§¡’øî ‘° å¢Õß·ªÑßÀ√◊Õ°“√‡°‘¥‡®≈“µ‘

‰π´å¢Õß·ªÑß æ∫«à“ ¡—π ”ª–À≈—ß∑ÿ°æ—π∏ÿå∑’Ë»÷°…“¡’

ª√‘¡“≥·≈–¢π“¥¢ÕßÕ–¡‘‚≈ „°≈â‡§’¬ß°—π °“√

‡°Á∫‡°’Ë¬«„π™à«ß‡√‘Ë¡µâπƒ¥ŸΩπ ¡—π ”ª–À≈—ß¡’°“√‡®√‘≠

‡µ‘∫‚µ„À¡àÕ’°§√—ÈßÀπ÷Ëß (regrowth) ª√‘¡“≥Õ–¡‘‚≈ 

·≈–¢π“¥¢ÕßÕ–¡‘‚≈ ≈¥≈ß ‡π◊ËÕß®“°¡—π ”ª–À≈—ß‰¥â

√—∫πÈ”Ωπ ®–¡’°“√‡®√‘≠‡µ‘∫‚µ à«πµâπ·≈–„∫ ®÷ß‡°‘¥

°“√°√–∫«π°“√‰Œ‚¥√‰≈ ‘́ Õ–¡‘‚≈  ‡æ◊ËÕ„Àâ‰¥â

°≈Ÿ‚§ ‰ªº≈‘µæ≈—ßß“π √â“ßµâπ·≈–„∫µàÕ‰ª

§”π”

¡—π ”ª–À≈—ß (Manihot esculenta Crantz) ‡ªìπ

·À≈àßº≈‘µ§“√å‚∫‰Œ‡¥√µ∑’Ë¡’ª√– ‘∑∏‘¿“ææ◊™Àπ÷Ëß„π

‡¢µ√âÕπ ∫√‘‡«≥∑’Ëª≈Ÿ°¡—π ”ª–À≈—ßæ∫‰¥â µ—Èß·µà‡ âπ√ÿâß∑’Ë

30 Õß»“‡Àπ◊Õ ∂÷ß 30 Õß»“„µâ  “¡“√∂¢÷Èπ‰¥â„π¥‘π

∑—Ë«‰ª ·¡â·µà¥‘π∑’Ë¡’§«“¡Õÿ¥¡ ¡∫Ÿ√≥åµË” ª≈Ÿ°æ◊™Õ◊Ëπ

‰¡à‰¥âº≈·≈â« ∑π∑“πµàÕ ¿“æ¥‘π∑’Ë‡ªìπ°√¥·≈–¥à“ß‰¥â

¥’ (Rogers and Appan, 1971) ®“°°“√§“¥§–‡π∑’Ëºà“π¡“
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æ∫«à“ ª√–™“°√‚≈°„π‡¢µ√âÕπª√–¡“≥ 70 ≈â“π

§π„™âæ≈—ßß“π∑’Ë¡“®“°¡—π ”ª–À≈—ß¡“°°«à“«—π≈– 500

·§≈Õ√’ ·≈–ª√–¡“≥ 500 ≈â“π§π„™âæ≈—ßß“π∑’Ë¡“®“°

¡—π ”ª–À≈—ß¡“°°«à“«—π≈–100 ·§≈Õ√’ (Cock, 1985)

 ”À√—∫ª√–‡∑»‰∑¬ ¡—π ”ª–À≈—ß‡ªìπæ◊™‡»√…∞°‘®∑’Ë¡’

§«“¡ ”§—≠¡“°™π‘¥Àπ÷Ëß √Õß®“°¢â“« ¡’æ◊Èπ∑’Ëª≈Ÿ°

ª√–¡“≥ 6 ≈â“π‰√à º≈º≈‘µÀ—« ¥∑—Èßª√–‡∑»¡’ª√–¡“≥

15 ≈â“πµ—π º≈º≈‘µ‡©≈’Ë¬ 2.6 µ—πµàÕ‰√à ª≈Ÿ°¡“°„π

¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ °“√·ª√√ŸªÀ—«¡—π ”ª–À≈—ß

 ¥„Àâ‡ªìπ·ªÑß¡“°°«à“ 50 ‡ªÕ√å‡´Áπµå¢Õßº≈º≈‘µ∑—ÈßÀ¡¥

¡Ÿ≈§à“°“√ àßÕÕ°º≈‘µ¿—≥±å¡—π ”ª–À≈—ß ª√–¡“≥ 2

À¡◊Ëπ≈â“π∫“∑ ( ¡“§¡°“√§â“Õÿµ “À°√√¡·ªÑß¡—π

 ”ª–À≈—ß, 2540)

®“°°“√»÷°…“∑’Ëºà“π¡“ æ∫«à“ æ—π∏ÿå·≈– ¿“æ

·«¥≈âÕ¡¡’º≈µàÕπÈ”Àπ—°·Àâß„πÀ—« ¥ (Kawano et al.,

1987) πÕ°®“°π’È¬—ß¡’√“¬ß“π«à“ æ—π∏ÿå·≈–Õ“¬ÿ‡°Á∫‡°’Ë¬«

¡’º≈µàÕ§«“¡Àπ◊¥¢Õß·ªÑß (CIAT, 1994) §«“¡Àπ◊¥¢Õß

·ªÑßπ’È®–¢÷ÈπÕ¬Ÿà°—∫ —¥ à«π¢ÕßÕ–¡‘‚≈ ·≈–Õ–¡‘‚≈‡æ§µ‘π

≈‘æ‘¥ ‚ª√µ’π ‡ âπ„¬ ¢π“¥‡¡Á¥·ªÑß ·≈–°“√®—¥‡√’¬ßµ—«

¢Õß‚¡‡≈°ÿ≈¿“¬„π‡¡Á¥·ªÑß (Leach et al., 1959) πÕ°®“°

π’È Õß§åª√–°Õ∫∑“ß™’«‡§¡’„πÀ—« ¥¡’º≈µàÕ§ÿ≥¿“æ

·ªÑß·≈–°√–∫«π°“√º≈‘µ·ªÑß¥â«¬ ‰¥â·°à ≈‘ªî¥ ·≈–

‚ª√µ’π ∑”„Àâ§«“¡Àπ◊¥≈¥≈ß ‡°‘¥ ’·≈–°≈‘ËπÀ◊π¢÷Èπ

(Wheatley et al., 1985)  “√‰´¬“‰π¥å‡ªìπæ‘…µàÕ¡πÿ…¬å

·≈– —µ«å ‡°‘¥¡≈¿“«–„π√–À«à“ß¢∫«π°“√º≈‘µ·ªÑß (√µ‘

¬“, 2529)  “√øïπÕ≈‘°∑”„Àâ‡π◊ÈÕ·ªÑß¡’ ’§≈È” (Wheatley

et al., 1985) ·≈–‡ âπ„¬∑”„Àâ‡°‘¥§«“¡¬ÿàß¬“°„π

°√–∫«π°“√º≈‘µ·≈–∑”„Àâµâπ∑ÿπ°“√º≈‘µ Ÿß¢÷Èπ

«—µ∂ÿª√– ß§å„π°“√»÷°…“§√—Èßπ’È ‡æ◊ËÕµâÕß°“√∑√“∫°“√

‡ª≈’Ë ¬π·ª≈ßÕß§åª√–°Õ∫∑“ß™’ « ‡§¡’ „πÀ—«¡—π

 ”ª–À≈—ßæ—π∏ÿå∑’Ë ”§—≠¢Õßª√–‡∑»‰∑¬∑’ËÕ“¬ÿ‡°Á∫‡°’Ë¬«

µà“ß Ê °—π ‡æ◊ËÕ®–‰¥â‡ªìπ¢âÕ¡Ÿ≈æ◊Èπ∞“π„π°“√º≈‘µ¡—π

 ”ª–À≈—ß µ≈Õ¥®π‡ªìπ·π«∑“ß„Àâ°—∫π—°ª√—∫ª√ÿß

æ—π∏ÿå„π°“√§—¥‡≈◊Õ°æ—π∏ÿå¡—π ”ª–À≈—ß ‡æ◊ËÕ„Àâ‰¥â·ªÑß∑’Ë

¡’§ÿ≥¿“æµ√ß°—∫§«“¡µâÕß°“√¢ÕßÕÿµ “À°√√¡µàÕ‰ª

Õÿª°√≥å·≈–«‘∏’°“√

°“√»÷°…“π’È «“ß·ºπ°“√∑¥≈Õß·∫∫ split plot

design ∑”°“√∑¥≈Õß 3 ´È” ªí®®—¬À≈—°∑’Ë»÷°…“ §◊Õ ¡—π

 ”ª–À≈—ß 6 æ—π∏ÿå ‰¥â·°à √–¬Õß 1 √–¬Õß 60 √–¬Õß 90

√–¬Õß 5 ‡°…µ√»“ µ√å 50 ·≈– CMR33-57-81 ªí®®—¬

√Õß∑’Ë»÷°…“ §◊Õ Õ“¬ÿ‡°Á∫‡°’Ë¬« 4 §√—Èß ‰¥â·°à 6 8 10 ·≈–12

‡¥◊ÕπÀ≈—ßª≈Ÿ° »÷°…“°“√ª≈Ÿ°¡—π ”ª–À≈—ß 2 ƒ¥Ÿ°“≈

§◊Õ µâπƒ¥ŸΩπ„π‡¥◊Õπæƒ…¿“§¡ ·≈–ª≈“¬ƒ¥ŸΩπ„π

‡¥◊Õπµÿ≈“§¡ ¢Õßªï 2539 ́ ÷Ëßª≈Ÿ°¡—π ”ª–À≈—ß¥â«¬√–¬–

1×1 ‡¡µ√ ‡¡◊ËÕÕ“¬ÿ 30 «—πÀ≈—ßª≈Ÿ° „ àªÿÜ¬‡§¡’µ”√—∫ 15-

15-15 Õ—µ√“ 50 °‘‚≈°√—¡µàÕ‰√à °”®—¥«—™æ◊™µ“¡§”

·π–π”¢Õß ∂“∫—π«‘®—¬æ◊™‰√à °√¡«‘™“°“√‡°…µ√

»÷°…“ª√‘¡“≥πÈ”Ωπ∑’Ë¡—π ”ª–À≈—ß‰¥â√—∫·µà≈–

‡¥◊ÕπÀ≈—ß®“°ª≈Ÿ° µ≈Õ¥™à«ß¢Õß°“√‡®√‘≠‡µ‘∫‚µ ·≈–

°“√‡ª≈’Ë¬π·ª≈ß√–¥—∫§«“¡™◊Èπ¢Õß¥‘πµ≈Õ¥™à«ß¢Õß

°“√‡®√‘≠‡µ‘∫‚µ ‚¥¬À“§«“¡™◊Èπ¥‘π∑ÿ° Ê‡¥◊Õπ∑’Ë√–¥—∫

§«“¡≈÷° 30 ‡´πµ‘‡¡µ√ ¥â«¬°“√‡®“–¥‘π¡“Õ∫∑’ËÕÿ≥À¿Ÿ¡‘

85 Õß»“‡´≈‡´’¬  π“π 48 ™—Ë«‚¡ß À√◊ÕÕ∫®ππÈ”Àπ—°

¢Õß¥‘π§ß∑’Ë ·≈â«§”π«≥À“‡ªÕ√å‡´Áπµå§«“¡™◊Èπ¢Õß¥‘π

„π°“√»÷°…“§√—Èßπ’È ∑”°“√‡°Á∫‡°’Ë¬«À—« ¥¡—π

 ”ª–À≈—ß∑’ËÕ“¬ÿ 6 8 10 ·≈–12 ‡¥◊ÕπÀ≈—ßª≈Ÿ° ‡æ◊ËÕ«—¥

ª√‘¡“≥·ªÑß„πÀ—« ¥‚¥¬‡§√◊ËÕß™—Ëß Reimann scale

·≈–π”À—« ¥¡“ªÕ°‡ª≈◊Õ°·≈–À—Ëπ‡ªìπ™‘Èπ ·™à·¢Áß∑’Ë

Õÿ≥À¿Ÿ¡‘ -20 Õß»“‡´≈‡´’¬  ‡æ◊ËÕπ”‰ª«‘‡§√“–Àå

Õß§åª√–°Õ∫∑“ß™’«‡§¡’¢ÕßÀ—« ¥—ßπ’È

1. ª√‘¡“≥≈‘æ‘¥ »÷°…“ª√‘¡“≥≈‘æ‘¥ ‚¥¬„™â‡§√◊ËÕß

Soxtec system HT2 ¢Õß Tecator (Sweden)

2. ª√‘¡“≥‚ª√µ’π »÷°…“ª√‘¡“≥‚ª√µ’π ‚¥¬

„™â‡§√◊ËÕß Kjeltec system ¢Õß Tecator (Sweden)

3. ª√‘¡“≥‡ âπ„¬ »÷°…“ª√‘¡“≥‡ âπ„¬ ‚¥¬«‘∏’

°“√¢Õß AOAC (1975)

4. ª√‘¡“≥‰´¬“‰π¥å ‚¥¬«‘∏’ Essers et al. (1993)

´÷Ëß‰¥âª√—∫ª√ÿß«‘∏’°“√¢Õß Cooke and Maduagwa (1978)

·≈– Oû Brien et al. (1991) ‚¥¬∑”„Àâ‡°‘¥ ’¢Õß “√

‡™‘ß´âÕπ ¥â«¬ “√≈–≈“¬ 1,3 - dimethyl barbituric acid

·≈–°√¥ isonicotinic ·≈â««—¥§à“°“√¥Ÿ¥°≈◊π· ß∑’Ë 605
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π“‚π‡¡µ√

5. ª√‘¡“≥øïπÕ≈‘° ‚¥¬«‘∏’°“√¢Õß Swain and

Hills (1959)  “¡“√∂ °—¥ “√øïπÕ≈‘°„πÀ—«¡—π ”ª–À≈—ß

‚¥¬µâ¡°—∫ “√≈–≈“¬·Õ≈°ÕŒÕ≈å ·≈â«∑”„Àâ‡°‘¥ ’¥â«¬

 “√≈–≈“¬ Folin-Ciocateau reagent ®“°π—Èππ”¡“«—¥

§à“°“√¥Ÿ¥· ß∑’Ë 660 π“‚π‡¡µ√ ‡∑’¬∫°—∫ “√≈–≈“¬

¡“µ√∞“π¢Õß catechol acid

6. ª√‘¡“≥Õ–¡‘‚≈ ·≈–¢π“¥Õ–¡‘‚≈  (degree

of polymerization, DPn) ¥—¥·ª≈ß«‘∏’°“√¢Õß

Govindasamy et al. (1992) ‚¥¬„™â‡∑§π‘§ High Per-

formance Size Exclusion Chromatography (HPSEC)

¢Õß Water Associates (Miliford, MA.,USA.)

ª√–°Õ∫¥â«¬ªíö¡√ÿàπ 510 ¥’‡∑§‡µÕ√å™π‘¥√’‡ø§∑’øÕ‘π‡¥Á°´å

√ÿàπ 410 ·≈–„™â 3 §Õ≈—¡πåµàÕ°—πµ“¡≈”¥—∫ ¥—ßπ’È§◊Õ

Ultrahydrogel linear, Ultrahydrogel 120 ·≈– Utrahydrogel

120 ‚¥¬§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘§Õ≈—¡πå„ÀâÕ¬Ÿà∑’Ë 40 Õß»“‡´≈‡ ’́¬ 

„ àµ—«Õ¬à“ß§√—Èß≈– 20 ‰¡‚§√≈‘µ√ „™âπÈ”¥’‰Õ‚Õ‰π´å∑’Ë

ºà“π°“√°√Õß ‚¥¬°√–¥“…°√Õß 0.45 ‰¡§√Õπ ·≈–

°”®—¥°ä“´¥â«¬‡§√◊ËÕßÕ—≈µ√“‚´π‘° å (Branson Ultrasonic

2210) «‘‡§√“–Àå‚¥¬„™â‚ª√·°√¡ PC 800 Integrator

‚§√¡“‚∑√·°√¡∑’Ë‰¥â®–∫—π∑÷°§à“ Retention time (RT)

¢ÕßÕ–¡‘‚≈  ·≈–§”π«≥À“§à“ degree of polymeriza-

tion (DPn) ‡∑’¬∫°—∫ “√≈–≈“¬‡¥°´å·∑√π¡“µ√∞“π ∑’Ë

¡’πÈ”Àπ—°‚¡‡≈°ÿ≈µà“ß Ê°—π √«¡∑—Èß°“√∫—π∑÷°§à“æ◊Èπ∑’Ë

„µâ°√“ø¢ÕßÕ–¡‘‚≈ ®“°µ—«Õ¬à“ß·ªÑß¡—π ”ª–À≈—ß

·≈–§”π«≥ª√‘¡“≥Õ–¡‘‚≈ ‡∑’¬∫°—∫ “√¡“µ√∞“π

‡¥° ǻ·∑√π

∑”°“√»÷°…“„π¥‘π™ÿ¥«“√‘π ≥ ‰√à‡°…µ√°√∫â“π

æ—π¥ÿß µ”∫≈æ—π¥ÿß Õ”‡¿Õ¢“¡∑–‡≈ Õ ®—ßÀ«—¥

π§√√“™ ’¡“ ́ ÷Ëßµ—ÈßÕ¬Ÿà‡ âπ√ÿâß∑’Ë 14 Õß»“ 45 ≈‘ª¥“‡Àπ◊Õ

™ÿ¥¥‘ππ’È‡ªìπ¥‘π√à«π∑√“¬ (loamy sand) §«“¡‡ªìπ°√¥

‡ªìπ¥à“ß (pH) 6.2 §à“°“√π”‰øøÑ“ 0.053 ¡‘≈≈‘‚ÕÀå¡

µàÕ‡´πµ‘‡¡µ√ §«“¡®ÿ„π°“√·≈°‡ª≈’Ë¬πª√–®ÿ∫«° (cation

exchange capacity) 3.56 meq /100 g Õ‘π∑√’¬«—µ∂ÿ 0.655

‡ªÕ√å‡´Áπµå øÕ øÕ√— ∑’Ë‡ªìπª√–‚¬™πå‰¥â 15.6 ppm

·≈–‚æ·∑ ‡´’¬¡∑’Ë “¡“√∂·≈°‡ª≈’Ë¬π‰¥â 30 ppm

º≈·≈–«‘®“√≥å

ª√‘¡“≥·ªÑß„πÀ—« ¥ (starch content)

®“°°“√»÷°…“ª√‘¡“≥·ªÑß„πÀ—« ¥ (Table 1) æ∫

«à“ ¡—π ”ª–À≈—ßæ—π∏ÿå√–¬Õß 90 ·≈–‡°…µ√»“ µ√å 50

„Àâª√‘¡“≥·ªÑß„πÀ—« ¥ Ÿß ÿ¥∑—Èß„π°“√ª≈Ÿ°µâπƒ¥ŸΩπ

·≈–ª≈“¬ƒ¥ŸΩπ „π‡√◊ËÕßÕ“¬ÿ‡°Á∫‡°’Ë¬« æ∫«à“ °“√ª≈Ÿ°

µâπƒ¥ŸΩπ ª√‘¡“≥·ªÑß„πÀ—« ¥ Ÿß ÿ¥∑’ËÕ“¬ÿ 8 ‡¥◊Õπ

À≈—ßª≈Ÿ° ‡π◊ËÕß®“°„π√–¬–π’È ¡—π ”ª–À≈—ß¬—ß¡’°“√

 – ¡·ªÑßÕ¬Ÿàµ“¡ª°µ‘ ∂â“æ‘®“√≥“§«“¡™◊Èπ¢Õß¥‘π„π

Figure 1 ·≈– 2 æ∫«à“ §«“¡™◊Èπ„π¥‘π§àÕπ¢â“ßµË”

À—«¡—π ”ª–À≈—ß¥Ÿ¥πÈ”‰¥âπâÕ¬ ¡’º≈„Àâª√‘¡“≥·ªÑß„π

À—« ¥ Ÿß À≈—ß®“°π—Èπ æ◊Èπ∑’Ë„∫≈¥≈ßµË”¡“°‡¡◊ËÕ‡¢â“ Ÿà

™à«ßƒ¥Ÿ·≈âß °“√ √â“ß·ªÑß¥â«¬°√–∫«π°“√ —ß‡§√“–Àå

· ß‡°‘¥¢÷Èπ‰¥âπâÕ¬ „π¢≥–‡¥’¬«°—π°“√À“¬„®¬—ß§ß‡°‘¥

¢÷Èπ ¡’º≈„Àâª√‘¡“≥·ªÑß„πÀ—« ¥≈¥≈ß ·≈–‡¡◊ËÕ‡¢â“ Ÿà

™à«ßµâπƒ¥ŸΩπ §◊Õ ∑’ËÕ“¬ÿ 12 ‡¥◊ÕπÀ≈—ßª≈Ÿ° ª√‘¡“≥

·ªÑß®–≈¥≈ß ‡π◊ËÕß®“°·ªÑß∑’Ë – ¡„πÀ—« ¥®–∂Ÿ°

‡ª≈’Ë¬π‡ªìππÈ”µ“≈ ‡æ◊ËÕπ”‰ªº≈‘µæ≈—ßß“π √â“ß°‘Ëß·≈–

„∫„À¡à  ”À√—∫°“√ª≈Ÿ°ª≈“¬ƒ¥ŸΩπ æ∫«à“ ª√‘¡“≥

·ªÑß„πÀ—« ¥ Ÿß ÿ¥∑’ËÕ“¬ÿ 12 ‡¥◊ÕπÀ≈—ßª≈Ÿ° ‡π◊ËÕß®“°

Õ“¬ÿ‡°Á∫‡°’Ë¬«∑’Ë‡æ‘Ë¡¢÷ÈπÕ¬Ÿà„π™à«ßƒ¥ŸΩπ ¡—π ”ª–À≈—ß¡’

°“√‡®√‘≠‡µ‘∫‚µ·≈– – ¡·ªÑßµ“¡ª°µ‘ (‚Õ¿“…, 2539)

„π‡√◊ËÕß¢Õßƒ¥Ÿª≈Ÿ° æ∫«à“ °“√ª≈Ÿ°µâπƒ¥ŸΩπ„Àâ

ª√‘¡“≥·ªÑß„πÀ—« ¥‚¥¬‡©≈’Ë¬ Ÿß°«à“°“√ª≈Ÿ°ª≈“¬ƒ¥Ÿ

Ωπ¡“° ‡æ√“–«à“°“√ª≈Ÿ°ª≈“¬ƒ¥ŸΩπ„π√–¬–·√°¢Õß

°“√‡®√‘≠‡µ‘∫‚µ ‰¥â√—∫º≈°√–∑∫®“°ƒ¥Ÿ·≈âßÀ√◊ÕΩπ∑‘Èß

™à«ß¬“«π“π °“√¢“¥πÈ”„π™à«ß√–¬–·√°¢Õß°“√‡®√‘≠

‡µ‘∫‚µ ¡’º≈µàÕº≈º≈‘µ·≈–§ÿ≥¿“æ ¡“°°«à“°“√¢“¥πÈ”

„π™à«ß√–¬–°≈“ß·≈–ª≈“¬¢Õß°“√‡®√‘≠‡µ‘∫‚µ (Oka et

al.,1985)

ª√‘¡“≥≈‘æ‘¥ (lipid content)

®“°°“√»÷°…“ª√‘¡“≥≈‘æ‘¥ (Table 1) æ∫«à“ ¡—π

 ”ª–À≈—ß·µà≈–æ—π∏ÿå∑’Ë»÷°…“„Àâª√‘¡“≥≈‘æ‘¥„°≈â‡§’¬ß

°—π‡¡◊ËÕª≈Ÿ°µâπƒ¥ŸΩπ ·µà°“√ª≈Ÿ°ª≈“¬ƒ¥ŸΩπ æ—π∏ÿå√–¬Õß
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Table 1 Starch, lipid, protein and cyanide content of six cassava varieties and four harvesting peroids when

planted on Warin soil series at Nakhon Ratchasima in the early (E) and late (L) rainy seasons,1996.

Factors Starch content (%)1/ Lipid content (%)1/ Protein content (%)1/ Cyanide content (%)1/

E L E L E L E L

1. Variety

Rayong 1 22.6c 9.0d 0.244 0.162bc 2.244 3.167 143 103cd

Rayong 60 23.3bc 9.4d 0.155 0.167bc 2.099 2.728 99 139ab

Rayong 90 27.9a 15.9a 0.170 0.140c 1.775 2.659 77 155bc

Rayong 5 24.6b 13.1b 0.228 0.182bc 2.144 2.796 167 81d

Kasetsart 50 26.7a 15.5a 0.231 0.246a 2.506 3.214 95 160a

CMR33-57-81 24.1bc 11.2c 0.200 0.214ab 2.299 3.054 73 107d

LSD0.05 2.0 1.5 ns 0.058 ns ns ns 34

CV (%) 8.9 13.1 44.1 33.2 25.9 128.9 110.0 31.4

2. Harvesting time ( month after planting , MAP )

6 MAP 23.3b 2.3c 0.210 0.159b 2.164 3.678a 10b 147a

8 MAP 27.9a 14.4b 0.143 0.171b 2.128 3.172b 206a 95b

10 MAP 24.9 b 16.3a 0.222 0.212a 2.144 2.495c 205a 90b

12 MAP 23.3b 16.7a 0.243 0.198a 2.274 2.399c 16b 138a

LSD0.05 1.7 1.2 ns 0.021 ns 0.268 85 28

CV (%) 10.1 14.6 65.6 20.6 15.9 123.4 116.3 34.9

Average 2 24.9a 12.4b 0.204a 0.185a 2.178b 2.936a 109a 117a

1 In a column, means followed by a common letter are not significantly at P< 0.05 by LSD
2 In this row, means of different planting seasons in the same biochemical characteristic followed by a common letter

are not significantly at P< 0.05 by LSD

ns = non-significant

Figure 1 Variation in monthly soil moisture content after planting of cassava on Warin soil series at Nakhon

Ratchasima in the early and late rainy seasons, 1996.
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90 ®–„Àâª√‘¡“≥≈‘æ‘¥µË”∑’Ë ÿ¥ „π‡√◊ËÕß¢ÕßÕ“¬ÿ‡°Á∫‡°’Ë¬«

æ∫«à“ °“√ª≈Ÿ°µâπƒ¥ŸΩπ„Àâª√‘¡“≥≈‘æ‘¥„°≈â‡§’¬ß°—π„π

™à«ßÕ“¬ÿ 6-12 ‡¥◊ÕπÀ≈—ßª≈Ÿ° ·µà°“√ª≈Ÿ°ª≈“¬ƒ¥ŸΩπ

ª√‘¡“≥≈‘æ‘¥®–µË”„π™à«ßÕ“¬ÿ 6-8 ‡¥◊ÕπÀ≈—ßª≈Ÿ°

À≈—ß®“°π—Èπ ª√‘¡“≥≈‘æ‘¥®–‡æ‘Ë¡¢÷Èπ ‡¡◊ËÕ¡—π ”ª–À≈—ß

¡’Õ“¬ÿ¡“°¢÷Èπ „π‡√◊ËÕß¢Õßƒ¥Ÿª≈Ÿ° æ∫«à“ °“√ª≈Ÿ°µâπ

ƒ¥ŸΩπ„Àâª√‘¡“≥≈‘æ‘¥‚¥¬‡©≈’Ë¬„°≈â‡§’¬ß°—∫°“√ª≈Ÿ°

ª≈“¬ƒ¥ŸΩπ ®“°°“√»÷°…“¢—Èπæ◊Èπ∞“π ≈‘æ‘¥¡—°Õ¬Ÿà„π√Ÿª

 “√ª√–°Õ∫‡™‘ß ấÕπ §◊Õ amylose lipid complexes

 “√ª√–°Õ∫π’È∑”„Àâ‡¡Á¥·ªÑß∑π∑“πµàÕ°“√æÕßµ—« ¡’

º≈∑”„Àâ§«“¡Àπ◊¥≈¥≈ß (Leach et al., 1959) πÕ°®“°

π’È ∂â“¡’≈‘æ‘¥ªπ‡ªóôÕπÕ¬Ÿà„π·ªÑß ¡’º≈„Àâ·ªÑß¡’°≈‘ËπÀ◊π

·≈–‡°Á∫√—°…“‰¥â‰¡àπ“π (Whistler et al., 1984)

ª√‘¡“≥‚ª√µ’π (protein content)

®“°°“√»÷°…“ª√‘¡“≥‚ª√µ’π (Table 1) æ∫«à“

ª√‘¡“≥‚ª√µ’π„π·µà≈–æ—π∏ÿå∑’Ë»÷°…“„°≈â‡§’¬ß°—π∑—Èß„π

°“√ª≈Ÿ°µâπƒ¥ŸΩπ·≈–ª≈“¬ƒ¥ŸΩπ „π‡√◊ËÕß¢ÕßÕ“¬ÿ

‡°Á∫‡°’Ë¬« æ∫«à“ ª√‘¡“≥‚ª√µ’π¢Õß°“√ª≈Ÿ°µâπƒ¥ŸΩπ

„°≈â‡§’¬ß°—π„π™à«ßÕ“¬ÿ 6-12 ‡¥◊ÕπÀ≈—ßª≈Ÿ° ·µà°“√

ª≈Ÿ°ª≈“¬ƒ¥ŸΩπ ª√‘¡“≥‚ª√µ’π®–µË”„π™à«ßÕ“¬ÿ 10-12

‡¥◊ÕπÀ≈—ßª≈Ÿ° „π‡√◊ËÕß¢Õßƒ¥Ÿª≈Ÿ° æ∫«à“ °“√ª≈Ÿ°

ª≈“¬ƒ¥ŸΩπ„Àâª√‘¡“≥‚ª√µ’π‚¥¬‡©≈’Ë¬ Ÿß°«à“°“√ª≈Ÿ°

µâπƒ¥ŸΩπ ®“°°“√»÷°…“¢—Èπæ◊Èπ∞“π æ∫«à“ ·ªÑß∑’Ë¡’

‚ª√µ’πªπ‡ªóôÕπÕ¬Ÿà¥â«¬ ®–¡’º≈„Àâ§«“¡Àπ◊¥≈¥≈ß

·ªÑß¡’°≈‘ËπÀ◊π ·≈–‡°Á∫√—°…“‰¥â‰¡àπ“π‡™àπ‡¥’¬«°—∫‡¡◊ËÕ

¡’≈‘æ‘¥ªπÕ¬Ÿà¥â«¬ (Whistler et al., 1984)

ª√‘¡“≥‰´¬“‰π¥å (cyanide content)

®“°°“√»÷°…“ª√‘¡“≥‰´¬“‰π¥å„πÀ—« ¥¡—π

 ”ª–À≈—ß (Table 1) æ∫«à“ ¡—π ”ª–À≈—ß∑ÿ°æ—π∏ÿå∑’Ë

»÷°…“„Àâª√‘¡“≥‰´¬“‰π¥å„°≈â‡§’¬ß°—π‡¡◊ËÕª≈Ÿ°µâπƒ¥ŸΩπ

 à«π°“√ª≈Ÿ°ª≈“¬ƒ¥ŸΩπ æ—π∏ÿå√–¬Õß 5 „Àâª√‘¡“≥

‰´¬“‰π¥åµË” ÿ¥ „π‡√◊ËÕß¢ÕßÕ“¬ÿ‡°Á∫‡°’Ë¬« æ∫«à“

ª√‘¡“≥‰´¬“‰π¥å¢÷ÈπÕ¬Ÿà°—∫§«“¡™◊Èπ¢Õß¥‘π¢≥–‡°Á∫‡°’Ë¬«

(Figure 1 ·≈– 2) ∂â“‡°Á∫‡°’Ë¬«„πƒ¥Ÿ·≈âß ª√‘¡“≥

‰´¬“‰π¥å®– Ÿß ¥—ß®–‡ÀÁπ‰¥â®“°°“√‡°Á∫‡°’Ë¬«„π™à«ßÕ“¬ÿ

8-10 ‡¥◊ÕπÀ≈—ßª≈Ÿ°¢Õß°“√ª≈Ÿ°µâπƒ¥ŸΩπ ·≈–∑’ËÕ“¬ÿ 6

·≈–12 ‡¥◊ÕπÀ≈—ßª≈Ÿ°¢Õß°“√ª≈Ÿ°ª≈“¬ƒ¥ŸΩπ

ª√‘¡“≥‰´¬“‰π¥å®–≈¥≈ßµË” ‡¡◊ËÕ‡°Á∫‡°’Ë¬«„πƒ¥ŸΩπ ¥—ß

®–‡ÀÁπ‰¥â®“°°“√‡°Á∫‡°’Ë¬«„π™à«ßÕ“¬ÿ 8-10 ‡¥◊ÕπÀ≈—ß

ª≈Ÿ°¢Õß°“√ª≈Ÿ°ª≈“¬ƒ¥Ÿ ·≈–∑’ËÕ“¬ÿ 6 ·≈–12 ‡¥◊Õπ

À≈—ßª≈Ÿ°¢Õß°“√ª≈Ÿ°µâπƒ¥ŸΩπ „π‡√◊ËÕß¢Õßƒ¥Ÿª≈Ÿ° æ∫«à“

°“√ª≈Ÿ°¡—π ”ª–À≈—ßµâπƒ¥ŸΩπ„Àâª√‘¡“≥‰´¬“‰π¥å

‚¥¬‡©≈’Ë¬„°≈â‡§’¬ß°—∫°“√ª≈Ÿ°ª≈“¬ƒ¥ŸΩπ

®“°°“√»÷°…“¢—Èπæ◊Èπ∞“π æ∫«à“ „π‡π◊ÈÕ‡¬◊ËÕ¢Õß

¡—π ”ª–À≈—ß ¡’ “√ª√–°Õ∫æ«° linamarin ·≈–

lotaustralin ‡¡◊ËÕ‡π◊ÈÕ‡¬◊ËÕ¢Õßæ◊™∂Ÿ°∑”≈“¬ ®–¡’°“√ ≈“¬

µ—«¢Õß “√ª√–°Õ∫æ«°π’È ‚¥¬¢∫«π°“√‰Œ‚¥√‰≈´‘ 

¥â«¬πÈ”¬àÕ¬ linamarase ‰¥â°√¥Õ–¡‘‚π ·≈–°√¥‰Œ‚¥√

‰´¬“π‘° ª√“°Ø°“√≥åπ’È®–ª≈¥ª≈àÕ¬°√¥‰Œ‚¥√‰´¬“π‘°

ÕÕ°¡“ ´÷Ëß‡¢â“„®°—π«à“‡ªìπ°“√ªÑÕß°—πµπ‡Õß¢Õßæ◊™

®“°°“√∂Ÿ°∑”≈“¬‚¥¬ —µ«å·≈–·¡≈ß ª√‘¡“≥°√¥∑’Ë‡ªìπ

Õ—πµ√“¬µàÕ —µ«å ®–µâÕß¡“°°«à“ 50 ¡‘≈≈‘°√—¡µàÕ

°‘‚≈°√—¡À—«¡—πªÕ°‡ª≈◊Õ° (Hughes et al., 1994)  “√

‰´¬“‰π¥å¡’¥â«¬°—π 2 √Ÿª §◊Õ ‰´¬“‰π¥å„π√ŸªÕ‘ √–

·≈–‰´¬“‰π¥å„π√Ÿª‡°“–µ‘¥ ´÷Ëß°“√π÷Ëß‰¡à “¡“√∂≈¥

ª√‘¡“≥‰´¬“‰π¥å„π√Ÿª‡°“–µ‘¥‰¥â (√µ‘¬“, 2529)

ª√‘¡“≥øîπÕ≈‘° (phenolic content)

®“°°“√»÷°…“ª√‘¡“≥ “√øîπÕ≈‘°„πÀ—« ¥¡—π

 ”ª–À≈—ß (Table 2) æ∫«à“ ¡—π ”ª–À≈—ßæ—π∏ÿå√–¬Õß 5

„Àâª√‘¡“≥ “√øïπÕ≈‘°µË” ÿ¥∑—Èß„π°“√ª≈Ÿ°µâπƒ¥ŸΩπ

·≈–ª≈“¬ƒ¥ŸΩπ „π‡√◊ËÕß¢ÕßÕ“¬ÿ‡°Á∫‡°’Ë¬« æ∫«à“  “√

øïπÕ≈‘° ®–¡’ª√‘¡“≥µË”∑’ËÕ“¬ÿ 6 ‡¥◊ÕπÀ≈—ßª≈Ÿ°∑—Èß„π

°“√ª≈Ÿ°µâπƒ¥ŸΩπ·≈–ª≈“¬ƒ¥ŸΩπ ª√‘¡“≥ “√øïπÕ≈‘°

®–‡æ‘Ë¡¢÷Èπ Ÿß ÿ¥∑’ËÕ“¬ÿ 12 ‡¥◊ÕπÀ≈—ßª≈Ÿ°∑—Èß„π°“√ª≈Ÿ°

µâπƒ¥ŸΩπ·≈–ª≈“¬ƒ¥ŸΩπ „π‡√◊ËÕß¢Õßƒ¥Ÿª≈Ÿ° æ∫«à“

°“√ª≈Ÿ°µâπƒ¥ŸΩπ„Àâª√‘¡“≥ “√øïπÕ≈‘°‚¥¬‡©≈’Ë¬

„°≈â‡§’¬ß°—∫°“√ª≈Ÿ°ª≈“¬ƒ¥ŸΩπ ®“°°“√»÷°…“¢—Èπæ◊Èπ∞“π

æ∫«à“  “√ª√–°Õ∫æ«°øïπÕ≈‘° ®–Õ¬Ÿà„π‡π◊ÈÕ‡¬◊ËÕ paren-

chyma  “√¥—ß°≈à“«π’È‡¡◊ËÕ∂Ÿ°ÕÕ°´‘‰¥ å ®–‡ª≈’Ë¬π√Ÿª

‡ªìπ “√ª√–°Õ∫æ«°·∑ππ‘π ∑”„Àâ‡ÀÁπ‡ªìπ ’πÈ”‡ß‘π

·≈–¥”„π‡π◊ÈÕÀ—«¢Õß¡—π ”ª–À≈—ß (Wheatley et al., 1985)
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Table 2 Phenolic content, fiber content, amylose content and amylose size (DPn) of six cassava varieties

and four harvesting peroids when planted on Warin soil series at Nakhon Ratchasima in early (E)

and late (L) rainy season,1996.

Factors Phenolic content (%)1/ Fiber content (%)1/ Amylose content (%)1/ Amylose size1/

E L E L E L E L

1. Variety

Rayong 1 0.1233b 0.1135c 1.756 3.061a 21.28 18.06b 2,841 3,836

Rayong 60 0.1225b 0.1230b 1. 917 2.579ab 19.45 19.69a 3,197 3,529

Rayong 90 0.1215b 0.1171b 1.488 2.487b 20.11 20.22a 2,976 3,798

Rayong 5 0.1121c 0.1058c 1.625 2.377b 20.63 20.12a 3,216 3,762

Kasetsart 50 0.1367a 0.1347a 1.661 2.292b 19.25 19.53a 2,857 3,907

CMR33-57-81 0.1186b 0.1201b 1.771 2.166b 18.41 19.98a 2,924 3,613

LSD0.05 0.0009 0.0029 ns 0.003 ns 1.14 ns ns

CV (%) 10.5 16.1 34.1 16.1 7.2 4.5 10.2 9.7

2. Harvesting time ( month after planting , MAP )

6 MAP 0.1090b 0.1163c 1.830ab 2.397bc 20.60a 20.50a 2,895b 3,384b

8 MAP 0.1312ab 0.0916d 1.585bc 2.834a 20.88a 19.04b 3,360a 3,433b

10 MAP 0.1118b 0.1267b 1.426c 2.117c 17.97b 20.58a 3,452a 3,835ab

12 MAP 0.1378a 0.1416a 1.972a 2.627ab 19.96a 18.28b 2,301c 4,311a

LSD0.05 0.0214 0.0021 0.272 0.324 1.03 1.108 286 508

CV (%) 19.8 12.3 23.7 19.2 6.1 6.6 11.1 15.8

Average2 0.122a 0.119a 1.703b 2.494a 19.85a 19.60a 3,001b 3,740a

1 In column, means followed by a common letter are not significantly at P< 0.05 by LSD
2 In row, means of different planting seasons in same biochemical characteristic followed by a common letter are not

significantly at P< 0.05 by LSD

ns = non significant

Figure 2 Variation in monthly rainfall after planting of cassava on Warin soil series at Nakhon Ratchasima

in the early and late rainy seasons, 1996.
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ª√‘¡“≥‡ âπ„¬ (fiber content)

®“°°“√»÷°…“ª√‘¡“≥‡ âπ„¬„πÀ—« ¥¡—π

 ”ª–À≈—ß (Table 2) æ∫«à“ ¡—π ”ª–À≈—ß·µà≈–æ—π∏ÿå∑’Ë

»÷°…“„Àâª√‘¡“≥‡ âπ„¬„°≈â‡§’¬ß°—π‡¡◊ËÕª≈Ÿ°µâπƒ¥ŸΩπ

·µà°“√ª≈Ÿ°ª≈“¬ƒ¥ŸΩπ æ—π∏ÿå CMR33-57-81 „Àâ

ª√‘¡“≥‡ âπ„¬µË” ÿ¥ „π‡√◊ËÕß¢ÕßÕ“¬ÿ‡°Á∫‡°’Ë¬« æ∫«à“

ª√‘¡“≥‡ âπ„¬¡’·π«‚πâ¡‡æ‘Ë¡¢÷Èπ‡¡◊ËÕ¡—π ”ª–À≈—ßÕ“¬ÿ

¡“°¢÷Èπ „π‡√◊ËÕß¢Õßƒ¥Ÿª≈Ÿ° æ∫«à“ °“√ª≈Ÿ°ª≈“¬ƒ¥Ÿ

Ωπ„Àâª√‘¡“≥‡ âπ„¬‚¥¬‡©≈’Ë¬ Ÿß°«à“°“√ª≈Ÿ°µâπƒ¥ŸΩπ

®“°°“√»÷°…“∑’Ëºà“π¡“ æ∫«à“ ¡—π ”ª–À≈—ß‡¡◊ËÕ¡’Õ“¬ÿ

¡“°¢÷Èπ §“√å‚∫‰Œ‡¥√∑∫“ß à«π®–‡ª≈’Ë¬π‡ªìπ‡ âπ„¬

·≈–‡ªìπ∑’Ë¬◊π¬—π®“°°“√π”¡—π ”ª–À≈—ß·Àâß∑’ËªÕ°

‡ª≈◊Õ°·≈â«¡“·ª√√Ÿª‡ªìπ·ªÑß æ∫«à“ ª√‘¡“≥‡ âπ„¬®–

 Ÿßµ“¡Õ“¬ÿ¢Õß¡—π ”ª–À≈—ß (®‘≥≥®“√å, 2537) ‡ âπ„¬

∑”„Àâ‡°‘¥§«“¡¬ÿàß¬“°„π°√–∫«π°“√º≈‘µ·ªÑß¡—π„π

Õÿµ “À°√√¡ (Whistler et al., 1984)

ª√‘¡“≥¢ÕßÕ–¡‘‚≈  (amylose content)

®“°°“√»÷°…“ª√‘¡“≥Õ–¡‘‚≈  (Table 2) æ∫«à“

¡—π ”ª–À≈—ß·µà≈–æ—π∏ÿå„Àâª√‘¡“≥Õ–¡‘‚≈ „°≈â‡§’¬ß

°—π‡¡◊ËÕª≈Ÿ°µâπƒ¥ŸΩπ ·µà°“√ª≈Ÿ°ª≈“¬ƒ¥ŸΩπ æ—π∏ÿå√–¬Õß

1 „Àâª√‘¡“≥Õ–¡‘‚≈ µË”∑’Ë ÿ¥ „π‡√◊ËÕß¢ÕßÕ“¬ÿ‡°Á∫‡°’Ë¬«

æ∫«à“ „π™à«ß‡√‘Ë¡µâπƒ¥ŸΩπ ¡—π ”ª–À≈—ß¡’°“√‡®√‘≠

‡µ‘∫‚µ„À¡àÕ’°§√—ÈßÀπ÷Ëß ª√‘¡“≥Õ–¡‘‚≈ ®–≈¥≈ß ¥—ß®–

‡ÀÁπ‰¥â®“°∑’Ë™à«ßÕ“¬ÿ 10-12 ‡¥◊ÕπÀ≈—ßª≈Ÿ°„π°“√ª≈Ÿ°

µâπƒ¥ŸΩπ ·≈–∑’Ë™à«ßÕ“¬ÿ 8 ‡¥◊ÕπÀ≈—ßª≈Ÿ°„π°“√ª≈Ÿ°

ª≈“¬ƒ¥ŸΩπ ‡π◊ËÕß®“°¡—π ”ª–À≈—ß‰¥â√—∫πÈ”Ωπ ®–¡’

°“√‡®√‘≠‡µ‘∫‚µ à«πµâπ·≈–„∫ ®÷ß‡°‘¥°“√°√–∫«π°“√

‰Œ‚¥√‰≈´‘ Õ–¡‘‚≈  ‡æ◊ËÕ„Àâ‰¥â°≈Ÿ‚§ ‰ªº≈‘µ

æ≈—ßß“π √â“ßµâπ·≈–„∫ ∑”„Àâª√‘¡“≥Õ–¡‘‚≈ ≈¥≈ß

„π‡√◊ËÕß¢Õßƒ¥Ÿª≈Ÿ° æ∫«à“ °“√ª≈Ÿ°µâπƒ¥ŸΩπ„Àâ

ª√‘¡“≥Õ–¡‘‚≈ ‚¥¬‡©≈’Ë¬„°≈â‡§’¬ß°—∫°“√ª≈Ÿ°ª≈“¬ƒ¥Ÿ

Ωπ

‚¥¬∏√√¡™“µ‘Õ–¡‘‚≈ ‡ªìπ°≈Ÿ‚§ ‚æ≈’‡¡Õ√å·∫∫

‡ âπµ√ß ¡’º≈µàÕ§«“¡Àπ◊¥¢Õß·ªÑß‡¡◊ËÕ·ªÑß‡¬Áπµ—«À√◊Õ

§«“¡Àπ◊¥ ÿ¥∑â“¬ (final viscosity)  ”À√—∫∫∑∫“∑

¢ÕßÕ–¡‘‚≈ µàÕ°“√§◊πµ—« (setback) À√◊Õ°“√‡°‘¥√’‚∑√

‡°√‡¥™—π (retrogradation) §◊Õ ∂â“„Àâ§«“¡√âÕπ·°àπÈ”·ªÑß

‡¡Á¥·ªÑß®–æÕßµ—«·≈–·µ°ÕÕ° ‚¡‡≈°ÿ≈¢ÕßÕ–¡‘‚≈ 

®–°√–®“¬„π “√≈–≈“¬πÈ”·ªÑß ÿ° ¡’º≈„Àâ§«“¡Àπ◊¥

¢Õß·ªÑß≈¥≈ß ·µà‡¡◊ËÕª≈àÕ¬„Àâ·ªÑß‡¬Áπµ—«≈ß ‚¡‡≈°ÿ≈

¢ÕßÕ–¡‘‚≈ ∑’ËÕ¬Ÿà„°≈â°—π®–¡“‡√’¬ßµ—«°—π„À¡à ‡°‘¥

æ—π∏–‰Œ‚¥√‡®π√–À«à“ß‚¡‡≈°ÿ≈ ·≈–‡°‘¥‚§√ß √â“ß

„À¡à∑’Ë “¡“√∂Õÿâ¡πÈ”‰¥â ¡’º≈∑”„Àâ§«“¡Àπ◊¥¢Õß·ªÑß

‡æ‘Ë¡¢÷Èπ°≈—∫¡“Õ’° (Leach et al., 1959)

¢π“¥¢ÕßÕ–¡‘‚≈  (amylose size)

®“°°“√»÷°…“¢π“¥¢ÕßÕ–¡‘‚≈  (Table 2) æ∫

«à“ ¡—π ”ª–À≈—ß·µà≈–æ—π∏ÿå¡’¢π“¥¢ÕßÕ–¡‘‚≈ 

„°≈â‡§’¬ß°—π ∑—Èß„π°“√ª≈Ÿ°µâπƒ¥ŸΩπ·≈–ª≈“¬ƒ¥ŸΩπ

„π‡√◊ËÕß¢ÕßÕ“¬ÿ‡°Á∫‡°’Ë¬« æ∫«à“ ∂â“‡°Á∫‡°’Ë¬«„π™à«ß‡√‘Ë¡

µâπƒ¥ŸΩπ ¡—π ”ª–À≈—ß¡’°“√‡®√‘≠‡µ‘∫‚µ„À¡à (regrowth)

¢π“¥¢ÕßÕ–¡‘‚≈ ®– —Èπ≈ß ¥—ß®–‡ÀÁπ‰¥â®“°∑’ËÕ“¬ÿ 12

‡¥◊ÕπÀ≈—ßª≈Ÿ°„π°“√ª≈Ÿ°µâπƒ¥ŸΩπ ·≈–∑’Ë™à«ßÕ“¬ÿ 6-8

‡¥◊ÕπÀ≈—ßª≈Ÿ°„π°“√ª≈Ÿ°ª≈“¬ƒ¥ŸΩπ ‡π◊ËÕß®“°‡¡◊ËÕ¡—π

 ”ª–À≈—ß‰¥â√—∫πÈ”Ωπ ¡’°“√‰Œ‚¥√‰≈ å à«π¢ÕßÕ–¡‘‚≈ 

·≈– à«π°‘Ëß·¢πß¢ÕßÕ–¡‘‚≈‡æ§µ‘π ‡æ◊ËÕ„Àâ‰¥â°≈Ÿ‚§ 

‰ªº≈‘µæ≈—ßß“π √â“ßµâπ·≈–„∫ ∑”„Àâ¢π“¥¢Õß

Õ–¡‘‚≈  —Èπ≈ß πÕ°®“°π’È „π™à«ß∑’Ë¡’°“√‰Œ‚¥√‰≈ ǻ

°‘Ëß·¢πß¢ÕßÕ–¡‘‚≈‡æ§µ‘π ¡’ “√ª√–‡¿∑ intermediate

‡°‘¥¢÷Èπ ·µà¡’¢π“¥¬“«°«à“Õ–¡‘‚≈  ÷́Ëß®—¥Õ¬Ÿà„πæ«°

Õ–¡‘‚≈‡æ§µ‘π (°≈â“≥√ß§å ·≈–§≥–, 2541)

®“°°“√»÷°…“¢—Èπæ◊Èπ∞“π„π∏—≠æ◊™ æ∫«à“ ¢π“¥

Õ–¡‘‚≈ ‡°’Ë ¬«¢âÕß°—∫°“√‡°‘¥√’‚∑√‡°√‡¥™—π¢Õß

 “√≈–≈“¬πÈ”·ªÑß ÿ° ∂â“‚¡‡≈°ÿ≈Õ–¡‘‚≈ ¬“«‡°‘π‰ª

°“√®—¥‡√’¬ßµ—«„π·π«¢π“π‡°‘¥¢÷Èπ‰¥â§àÕπ¢â“ß¬“°

‡æ√“–‚¡‡≈°ÿ≈‡§≈◊ËÕπ∑’Ë‡¢â“¡“®—∫°—π¬“° ·µà∂â“‚¡‡≈°ÿ≈

Õ–¡‘‚≈  —Èπ‡°‘π‰ª °“√‡√’¬ßµ—«„π·π«¢π“π®–‡°‘¥¢÷Èπ

‰¥â¬“° ‡π◊ËÕß®“°‚¡‡≈°ÿ≈‡§≈◊ËÕπ‰À«µ≈Õ¥‡«≈“ ∑”„Àâ

®—∫°—π¬“°‡™àπ°—π πÕ°®“°π’È¬—ßæ∫«à“ Õ–¡‘‚≈ ¡’º≈µàÕ

§ÿ≥ ¡∫—µ‘¢ÕßπÈ”·ªÑß ÿ° ‚¥¬Õ–¡‘‚≈ ∑’Ë¡’¢π“¥ —Èπ ®–

¡’°“√§◊πµ—«‡¡◊ËÕ·ªÑß‡¬Áπµ—«‰¥â¥’ (Leach et al., 1959 ;

Swinkels, 1985)
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 √ÿª

°“√»÷°…“Õ‘∑∏‘æ≈¢Õßƒ¥Ÿª≈Ÿ° æ—π∏ÿå ·≈–Õ“¬ÿ

‡°Á∫‡°’Ë¬«µàÕ§ÿ≥ ¡∫—µ‘∑“ß™’«‡§¡’„πÀ—«¡—π ”ª–À≈—ß

æÕ √ÿªº≈°“√∑¥≈Õß‰¥â¥—ßπ’È§◊Õ

1. ¡—π ”ª–À≈—ßæ—π∏ÿå √–¬Õß 90 ·≈–

‡°…µ√»“ µ√å 50 „Àâª√‘¡“≥·ªÑß„πÀ—« ¥ Ÿß∑—Èß„π°“√

ª≈Ÿ°µâπƒ¥ŸΩπ·≈–ª≈“¬ƒ¥ŸΩπ °“√ª≈Ÿ°µâπƒ¥ŸΩπ

ª√‘¡“≥·ªÑß„πÀ—« ¥®– Ÿß ÿ¥∑’ËÕ“¬ÿ 8 ‡¥◊ÕπÀ≈—ßª≈Ÿ°

·µà°“√ª≈Ÿ°ª≈“¬ƒ¥ŸΩπª√‘¡“≥·ªÑß„πÀ—« ¥®– Ÿß ÿ¥∑’Ë

Õ“¬ÿ 12 ‡¥◊ÕπÀ≈—ßª≈Ÿ° °“√ª≈Ÿ°µâπƒ¥ŸΩπ„Àâª√‘¡“≥

·ªÑß„πÀ—« ¥ Ÿß°«à“°“√ª≈Ÿ°ª≈“¬ƒ¥ŸΩπ ‡æ√“–«à“„π

√–¬–·√°¢Õß°“√‡®√‘≠‡µ‘∫‚µ¢Õß°“√ª≈Ÿ°ª≈“¬ƒ¥ŸΩπ

‰¥â√—∫º≈°√–∑∫®“°ƒ¥Ÿ·≈âßÀ√◊ÕΩπ∑‘Èß™à«ß¬“«π“π °“√

¢“¥πÈ”„π™à«ß√–¬–·√°¢Õß°“√‡®√‘≠‡µ‘∫‚µ ¡’º≈µàÕ

ª√‘¡“≥·ªÑß„πÀ—« ¥¡“°°«à“°“√¢“¥πÈ”„π™à«ß√–¬–

°≈“ß·≈–ª≈“¬¢Õß°“√‡®√‘≠‡µ‘∫‚µ

2. Õß§åª√–°Õ∫∑“ß™’«‡§¡’„πÀ—« ¥¢Õß¡—π

 ”ª–À≈—ß ‰¥â·°à ≈‘æ‘¥ ·≈–‚ª√µ’π ¡’º≈„Àâ§«“¡Àπ◊¥

¢Õß·ªÑß≈¥≈ß ‡°‘¥ ’·≈–°≈‘ËπÀ◊π°—∫·ªÑß  “√

‰´¬“‰π¥å‡ªìπæ‘…µàÕ¡πÿ…¬å·≈– —µ«å ‡°‘¥¡≈¿“«–„π

√–À«à“ß°√–∫«π°“√º≈‘µ·ªÑß  “√øïπÕ≈‘°∑”„Àâ‡π◊ÈÕ

·ªÑß ’§≈È” ·≈–‡ âπ„¬∑”„Àâ‡°‘¥§«“¡¬ÿàß¬“°„π

°√–∫«π°“√º≈‘µ·≈–µâπ∑ÿπ Ÿß¢÷Èπ ®“°°“√»÷°…“∑—Èß„π

°“√ª≈Ÿ°µâπƒ¥ŸΩπ·≈–ª≈“¬ƒ¥ŸΩπ æ∫«à“ æ—π∏ÿå√–¬Õß

90 „Àâ·ªÑß∑’Ë¡’§ÿ≥¿“æ¥’ „π¥â“π¡’ª√‘¡“≥≈‘æ‘¥ ‚ª√µ’π

·≈–‡ âπ„¬µË”  à«πæ—π∏ÿå√–¬Õß 5 „Àâ·ªÑß∑’Ë¡’§ÿ≥¿“æ¥’

„π¥â“π¡’ª√‘¡“≥ “√‰´¬“‰π¥å ·≈–øïπÕ≈‘°µË”  ”À√—∫

Õ“¬ÿ‡°Á∫‡°’Ë¬« æ∫«à“ ª√‘¡“≥≈‘æ‘¥ ·≈– “√øïπÕ≈‘°Õ¬Ÿà

„π√–¥—∫µË”∑’Ë™à«ßÕ“¬ÿ 6-8 ‡¥◊ÕπÀ≈—ßª≈Ÿ° ª√‘¡“≥‚ª√µ’π

·≈–‡ âπ„¬Õ¬Ÿà„π√–¥—∫µË”∑’ËÕ“¬ÿ 12 ·≈–10 ‡¥◊ÕπÀ≈—ß

ª≈Ÿ° µ“¡≈”¥—∫ ∂â“µâÕß°“√„Àâ‰¥â·ªÑß∑’Ë¡’‰´¬“‰π¥åµË”

§«√‡°Á∫‡°’Ë¬«„π™à«ßƒ¥ŸΩπ ‡æ√“–ª√‘¡“≥‰´¬“‰π¥å¢÷Èπ

Õ¬Ÿà°—∫§«“¡™◊Èπ¢Õß¥‘π ‚¥¬∑—Ë«‰ª °“√ª≈Ÿ°µâπƒ¥ŸΩπ

„Àâ·ªÑß∑’Ë¡’≈‘æ‘¥ ‰´¬“‰π¥å ·≈–øïπÕ≈‘°„πª√‘¡“≥

„°≈â‡§’¬ß°—∫°“√ª≈Ÿ°ª≈“¬ƒ¥ŸΩπ ·µà¡’‡ âπ„¬µË”°«à“°“√

ª≈Ÿ°ª≈“¬ƒ¥ŸΩπ

3. ª√‘¡“≥·≈–¢π“¥¢ÕßÕ–¡‘‚≈  ®–‡ªìπµ—«

°”Àπ¥§ÿ≥ ¡∫—µ‘∑“ß‡§¡’øî ‘° å¢Õß·ªÑß æ∫«à“ ¡—π

 ”ª–À≈—ß∑ÿ°æ—π∏ÿå∑’Ë»÷°…“¡’ª√‘¡“≥·≈–¢π“¥¢Õß

Õ–¡‘‚≈ „°≈â‡§’¬ß°—π °“√‡°Á∫‡°’Ë¬«„π™à«ß‡√‘Ë¡µâπƒ¥ŸΩπ

¡—π ”ª–À≈—ß¡’°“√‡®√‘≠‡µ‘∫‚µ„À¡àÕ’°§√—È ßÀπ÷Ë ß

(regrowth) ª√‘¡“≥Õ–¡‘‚≈ ®–≈¥≈ß ·≈–¢π“¥¢Õß

Õ–¡‘‚≈  —Èπ≈ß¥â«¬ ‡π◊ËÕß®“°¡—π ”ª–À≈—ß‰¥â√—∫πÈ”Ωπ

¡’°“√‡®√‘≠‡µ‘∫‚µ à«πµâπ·≈–„∫ ®÷ß‡°‘¥°“√°√–∫«π

°“√‰Œ‚¥√‰≈´‘ Õ–¡‘‚≈  ‡æ◊ËÕ„Àâ‰¥â°≈Ÿ‚§ ‰ªº≈‘µ

æ≈—ßß“π √â“ßµâπ·≈–„∫

‡Õ° “√Õâ“ßÕ‘ß

°≈â“≥√ß§å »√’√Õµ, °“≠®π“ °Ÿâ‚√®π«ß»,å ·≈–«‘‰≈

 —πµ‘‚ ¿“»√’. 2541. ‚§√ß √â“ß¢ÕßÕ–¡‘‚≈ 

Õ–¡‘‚≈‡æ§µ‘π ·≈–§ÿ≥ ¡∫—µ‘¢Õß·ªÑß¡—π

 ”ª–À≈—ß∑’Ë °—¥‰¥â®“°‡°…µ√»“ µ√å 50 „πÕ“¬ÿ

‡°Á∫‡°’Ë¬«µà“ß Ê°—π, π. 1-8. „π√“¬ß“π°“√ª√–™ÿ¡

«‘™“°“√ ¡À“«‘∑¬“≈—¬‡°…µ√»“ µ√å §√—Èß∑’Ë 36,

 “¢“æ◊™, °√ÿß‡∑æ¡À“π§√

®‘≥≥®“√å ‡»√…∞ ÿ¢. 2537. °“√‡°Á∫‡°’Ë¬«·≈–°“√√—°…“.
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