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Concentration of total phosphorus in grain of common wild rice,
cultivated rice and upland rice
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¢â“«æ—π∏ÿåª≈Ÿ° ·≈–¢â“«‰√à ∫“ßæ—π∏ÿå ∑’Ë‰¥â®“°°“√ª≈Ÿ°∑’Ë®—ßÀ«—¥‡æ™√∫ÿ√’ ‚¥¬∑”°“√»÷°…“∑—Èß„π¢â“«‡ª≈◊Õ° ·≈–¢â“«°≈âÕß

°“√∑¥≈Õß∑’Ë Õß‰¥â·°à°“√«‘‡§√“–Àå§«“¡‡¢â¡¢âπ¢ÕßøÕ øÕ√— „π¢â“«°≈âÕß∑’Ë¡’°“√√«∫√«¡‡¡≈Á¥®“°æ◊Èπ∑’Ë¢Õß»Ÿπ¬åæ—≤π“

‚§√ß°“√À≈«ßÀâ«¬πÈ”¢ÿàπ (HK) ®—ßÀ«—¥‡™’¬ß√“¬ ·≈–»Ÿπ¬åæ—≤π“‚§√ß°“√À≈«ß·°πâÕ¬ (KN) ®—ßÀ«—¥‡™’¬ß„À¡à ‚¥¬∑—Èß Õß

°“√∑¥≈Õß∑”°“√«“ß·ºπ°“√∑¥≈Õß·∫∫ ÿà¡ ¡∫Ÿ√≥å ®”π«π 3 ´È” ®“°°“√«‘‡§√“–Àå§«“¡·ª√ª√«π∑“ß ∂‘µ‘ º≈°“√

»÷°…“„π°“√∑¥≈Õß∑’ËÀπ÷Ëßæ∫‡ªÕ√å‡´ÁπµåøÕ øÕ√— „π‡¡≈Á¥¢â“«‡ª≈◊Õ° Ÿß°«à“‡¡≈Á¥¢â“«°≈âÕß„π¢â“«∑ÿ°æ—π∏ÿå ‚¥¬§«“¡

·µ°µà“ß¢Õß§«“¡‡¢â¡¢âπøÕ øÕ√— „π¢â“«∑—Èß Õß√Ÿª·∫∫ª√–¡“≥ 0.1%gP ·≈–æ—π∏ÿå¢â“«∑’Ë¡’§«“¡‡¢â¡¢âπ¢ÕßøÕ øÕ√— 

 Ÿß∑’Ë ÿ¥ ‰¥â·°à æ—π∏ÿåª∑ÿ¡∏“π’1 R68144 ¢â“«‰√àæ—π∏ÿå´‘«·¡à®—π ·≈–¢â“«ªÉ“ “¡—≠Õ“¬ÿª≈Ÿ°Àπ÷Ëßªï °“√∑¥≈Õß∑’Ë Õßæ∫

‡ªÕ√å‡´ÁπµåøÕ øÕ√— „π¢â“«°≈âÕß¢Õß∑—Èß°≈ÿà¡ HK ·≈–°≈ÿà¡ KN ¡’§à“‡©≈’Ë¬„°≈â‡§’¬ß°—π·µàæ∫§«“¡·ª√ª√«π„π¢â“«

·µà≈–°≈ÿà¡´÷Ëß‡ªìπº≈¡“®“°§«“¡·ª√ª√«π∑—Èß∑“ßæ—π∏ÿ°√√¡·≈– ‘Ëß·«¥≈âÕ¡

§” ”§—≠: øÕ øÕ√— , §«“¡·ª√ª√«π∑“ßæ—π∏ÿ°√√¡, ¢â“«æ—π∏ÿåª≈Ÿ°, ¢â“«ªÉ“ “¡—≠, ¢â“«‰√à

Abstract: The purpose of this study was to evaluate the variation on phosphorus concentration in rice grain. The
study composed with two experiments, the first experiment was to analyzed the phosphorus concentration both in
husk rice and brown rice in some varieties of common wild rice, cultivated rice and upland rice harvested in Phetchaburi.
The second experiment subjected to analyze the phosphorus concentration in brown rice collected from the area
of Hui-namkhun Royal Project Development Center (HK), Chiangrai and the area of Kaenoi Royal Project
Development Center (KN), Chiang Mai. Both experiments were provided in Completely Randomized Design with
3 replications. The results from first experiment showed a higher phosphorus percentage values accumulated in husk
rice than brown rice for 0.1%g P in all rice varieties. Prathum Thani1, IR68144, Sew Mae Jan and annual common
wild rice were highest on phosphorus concentration values. In the second experiment the average of phosphorus
percentages values in brown rice collected from Hui-namkhun was not different from those which collected from
Kaenoi Royal Project Development Center. Variation of varieties within locations were affected by genetic and
envrironment. The variation was presented in each group effect from both of genetically and environment variations.
Keywords: phosphorus, genetic variation, cultivated rice, common wild rice, upland rice
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∫∑π”

°“√»÷°…“°“√ª√—∫µ—«¢Õß¢â“«µàÕ ¿“«–°“√¢“¥

·§≈π∏“µÿÕ“À“√æ◊™π—∫‡ªìπÀ—«¢âÕ∑’Ëπà“ π„® ‚¥¬‡©æ“–

øÕ øÕ√— ´÷Ëß‡ªìπ∏“µÿÕ“À“√À≈—°∑’Ë¡’§«“¡ ”§—≠‡™àπ

‡¥’¬«°—∫‰π‚µ√‡®π·≈–‚æ·∑ ‡ ’́¬¡„π°“√‡æ‘Ë¡º≈º≈‘µ

∑“ß°“√‡°…µ√  (Parish, 1993; Batten et al., 1995) ¢≥–

‡¥’¬«°—π‡ªìπ à«π ”§—≠„π°“√‡æ‘Ë¡µâπ∑ÿπ°“√º≈‘µ

(Batten, 1992)  à«π¢Õßæ◊™∑’Ë – ¡∏“µÿøÕ øÕ√— ®“°

¥‘π Ÿß§◊Õ à«π¢Õß‡¡≈Á¥ ́ ÷Ëßª√– ‘∑∏‘¿“æ¢ÕßøÕ øÕ√— 

„π à«π¢Õßæ◊™∑’Ë “¡“√∂π”¡“„™â‰¥âπ—Èπ∫àß™’È‰¥â®“°

 —¥ à«π¢Õßº≈º≈‘µ‡¡≈Á¥µàÕª√‘¡“≥øÕ øÕ√— ∑—ÈßÀ¡¥

„π‡¡≈Á¥À√◊Õ∫àß™’È®“° —¥ à«π¢Õßº≈º≈‘µ‡¡≈Á¥µàÕ

øÕ øÕ√— ∑’Ë à«πµâπ (Batten, 1992)  ”À√—∫øÕ øÕ√— 

∑’Ë “¡“√∂¥Ÿ¥ —́∫‰¥â‚¥¬æ◊™®–Õ¬Ÿà„π√Ÿª orthophosphate

(Pi, inorganic phosphate) ‚§√ß°“√«‘®—¬π’ÈπÕ°®“°®–

¡ÿàß‡πâπ»÷°…“„Àâ‡ÀÁπ§«“¡ “¡“√∂¢Õßµ—«Õ¬à“ßæ—π∏ÿå¢â“«

∑’Ë¡’°“√ª≈Ÿ°·≈–¡’°“√„™âª√–‚¬™πå„πªí®®ÿ∫—π∑—Èßæ—π∏ÿå

¢â“«π“πÈ”¢—ß  æ—π∏ÿå¢â“«‰√à·≈–¢â“«ªÉ“ „π°“√ – ¡

øÕ øÕ√— „π‡¡≈Á¥·≈â« °“√∑√“∫¢âÕ¡Ÿ≈æ◊Èπ∞“π¢Õß

ª√‘¡“≥øÕ øÕ√— „π‡¡≈Á¥¢â“«‡¡◊ËÕπ”‰ª√«¡°—∫°“√

»÷°…“‡æ‘Ë¡‡µ‘¡∂÷ß —¥ à«π¢ÕßøÕ øÕ√— ∑’Ë “¡“√∂‡ªìπ

ª√–‚¬™πå‰¥â‚¥¬µ√ßµàÕ√à“ß°“¬ ‘Ëß¡’™’«‘µ ®– “¡“√∂

„™â‡ªìπ≈—°…≥–§—¥‡≈◊Õ° ”À√—∫‚§√ß°“√ª√—∫ª√ÿßæ—π∏ÿå

‡æ◊ËÕ°“√„™âª√–‚¬™πå‰¥â¢ÕßøÕ øÕ√— „π¢â“« Õ—π‡ªìπ

°“√≈¥ªí≠À“°“√‰¡à “¡“√∂„™â¢“¥∏“µÿÕ“À“√®“°

°“√∫√‘‚¿§¢â“«‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ

«‘∏’°“√»÷°…“

°“√∑¥≈Õß∑’Ë 1
‡°Á∫µ—«Õ¬à“ß‡¡≈Á¥¢â“«®“° ¿“æª≈Ÿ°∑’Ë®—ßÀ«—¥

‡™’¬ß„À¡à ‚¥¬‡ªìπ°≈ÿà¡µ—«Õ¬à“ß‡¡≈Á¥∑’Ë‰¥â®“°°“√

ª≈Ÿ°„π ¿“æ·«¥≈âÕ¡ ·≈–°“√®—¥°“√‡¥’¬«°—π ‰¥â·°à

¢â“«æ—π∏ÿåª≈Ÿ°π“πÈ”¢—ß ·≈–¢â“«‰√à (Oryza sativa L.)

®”π«π 16 æ—π∏ÿå ·≈– ¢â“«ªÉ“ “¡—≠Õ“¬ÿÀπ÷Ëßªï (Oryza

rufipogon) ®”π«π 1 ™π‘¥ ‚¥¬¢â“«æ—π∏ÿåª≈Ÿ° ·≈–

¢â“«‰√à ®”π«π 16 æ—π∏ÿåπ’È·∫àß‰¥â‡ªìπ ¢â“«æ—π∏ÿåª≈Ÿ°π“

πÈ”¢—ßª√–‡¿∑‰¡à‰«· ß ®”π«π 7 æ—π∏ÿå ‰¥â·°à æ—π∏ÿå °¢4

(RD4)  °¢7 (RD7) °¢10 (RD10) ™—¬π“∑ 1 (Chainat 1)

ª∑ÿ¡∏“π’ 1 (Prathum Thani1)  °≈π§√ (Sakon Nakhon)

·≈– ÿæ√√≥∫ÿ√’ 1 (Supan Buri1) ¢â“«„π°≈ÿà¡‰«· ß

®”π«π 8 æ—π∏ÿå ‰¥â·°à ¢“«¥Õ°¡–≈‘ 105 (KDML105)

IR68144 ¢â“«‡À≈◊Õß (Khaow Leuaung) ‡Àπ’¬«Õÿ∫≈

(Niaw Ubon 1) ¢â“«π° (Khaow Nok) °¢ 6 (RD6)

°Ë”¥Õ¬ –‡°Á¥ (Kum Doisaket) ·≈– ‡À¡¬πÕß (Muey

Nawng) ·≈–¢â“«‰√à®”π«π 1 æ—π∏ÿå‰¥â·°à æ—π∏ÿå´‘«·¡à®—π

(Sew Mae Jan) π”‡¡≈Á¥¢â“«∑—ÈßÀ¡¥¡“∑”°“√ª≈Ÿ°∑’Ë

®—ßÀ«—¥‡æ™√∫ÿ√’¿“¬„µâ ¿“æ·«¥≈âÕ¡‡¥’¬«°—π ·≈â«

π”‡¡≈Á¥∑’Ë‰¥â¡“«‘‡§√“–ÀåÀ“§«“¡‡¢â¡¢âπ¢ÕßøÕ øÕ√— 

√«¡„π‡¡≈Á¥¢â“«∑—Èß„π¢Õß¢â“«‡ª≈◊Õ° ·≈–¢â“«°≈âÕß

‚¥¬∑”°“√«‘‡§√“–ÀåÀ“§«“¡‡¢â¡¢âπ¢ÕßøÕ øÕ√— 

√«¡¥â«¬«‘∏’ Spectrophotometry

°“√∑¥≈Õß∑’Ë 2
√«∫√«¡µ—«Õ¬à“ß¢â“«‰√à®“° 2 ·À≈àß ‰¥â·°à

°≈ÿà¡¢â“«∑’Ë√«∫√«¡‰¥â®“°»Ÿπ¬åæ—≤π“‚§√ß°“√À≈«ß

Àâ«¬πÈ”¢ÿàπ Õ”‡¿Õ·¡à √«¬ ®—ßÀ«—¥‡™’¬ß√“¬ (HK)

®”π«π 30 À¡“¬‡≈¢ ·≈– °≈ÿà¡¢â“«∑’Ë√«∫√«¡‰¥â®“°

»Ÿπ¬åæ—≤π“‚§√ß°“√À≈«ß·°πâÕ¬ Õ”‡¿Õ‡™’¬ß¥“«

®—ßÀ«—¥‡™’¬ß„À¡à (KN) ®”π«π 21 À¡“¬‡≈¢ ‚¥¬·µà≈–

À¡“¬‡≈¢ À¡“¬∂÷ß °“√√«∫√«¡¡“®“°‡°…µ√°√·µà≈–

√“¬ ‡æ◊ËÕπ”¡“µ√«®À“§«“¡‡¢â¡¢âπ¢ÕßøÕ øÕ√— 

√«¡„π‡¡≈Á¥¢â“«°≈âÕß

°“√∑¥≈Õß∑—Èß Õß°“√∑¥≈Õß¥”‡π‘π°“√µ—Èß·µà

‡¥◊Õπ  ‘ßÀ“§¡ æ.». 2550 ∂÷ß‡¥◊Õπ æƒ…¿“§¡

æ.». 2551 ‚¥¬„™â·ºπ·∫∫ ÿà¡ ¡∫Ÿ√≥å (Completely

Randomized Design) ®”π«π 3 ́ È” ·≈–«‘‡§√“–Àå§«“¡

·ª√ª√«π∑“ß ∂‘µ‘ (Analysis of variance) ®“°π—Èπ

∑”°“√‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß§à“‡©≈’Ë¬‚¥¬«‘∏’

Duncanûs Multiple Range Test „π°“√∑¥≈Õß∑’Ë 1 ·≈–

Fisherûs LSD (Least Significant Difference) „π°“√

∑¥≈Õß∑’Ë 2
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º≈°“√»÷°…“·≈–«‘®“√≥å

°“√∑¥≈Õß∑’Ë 1
º≈°“√»÷°…“§«“¡‡¢â¡¢âπ¢ÕßøÕ øÕ√— „π‡¡≈Á¥

¢â“«‡ª≈◊Õ°·≈–‡¡≈Á¥¢â“«°≈âÕß¢Õß¢â“«ªÉ“ “¡—≠Õ“¬ÿ

Àπ÷Ëßªï ¢â“«æ—π∏ÿåª≈Ÿ° ·≈–¢â“«‰√à æ∫«à“™π‘¥¢Õß¢â“«¡’

§«“¡‡¢â¡¢âπøÕ øÕ√— ·µ°µà“ß°—π ‚¥¬°≈ÿà¡¢Õß‡¡≈Á¥

¢â“«°≈âÕß (brown rice) ¡’§«“¡‡¢â¡¢âπ¢ÕßøÕ øÕ√— 

µË”°«à“∑’Ëæ∫„π‡¡≈Á¥¢â“«‡ª≈◊Õ° (husk rice) πÕ°®“°

π—Èπ¬—ßæ∫§«“¡·µ°µà“ß√–À«à“ß¢â“«µà“ßæ—π∏ÿ°√√¡

¥â«¬‡™àπ‡¥’¬«°—π (Table 1)
°“√»÷°…“øÕ øÕ√— ∑’Ëæ∫„π‡¡≈Á¥¢â“«πÕ°®“°

‡ªìπ§ÿ≥ ¡∫—µ‘ª√–®”æ—π∏ÿå„π°“√ – ¡øÕ øÕ√— ·≈â«

¬—ß “¡“√∂„™â‡ªìπµ—«∫àß™’ÈÀπ÷Ëß¢Õß°“√„™â∏“µÿøÕ øÕ√— 

®“°ªÿÜ¬∑’Ë„ à„π°“√‡°…µ√ (Lott et al., 2000)
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®“°¢âÕ¡Ÿ≈º≈°“√«‘‡§√“–Àå§«“¡‡¢â¡¢âπøÕ øÕ√— 

„π‡¡≈Á¥¢â“«°≈âÕß·≈–‡¡≈Á¥¢â“«‡ª≈◊Õ°∑’Ëµà“ß°—π · ¥ß

„Àâ‡ÀÁπ«à“∏“µÿøÕ øÕ√— π—Èπ¡’∫“ß à«π∑’Ë¡’°“√ – ¡

Õ¬Ÿà∑’Ë‡ª≈◊Õ° ª√–¡“≥ 0.100 %gP ´÷Ëßπ—∫«à“¡’§«“¡

‡¢â¡¢âπ Ÿß‡π◊ËÕß®“°‡ª≈◊Õ°¢â“«¡’πÈ”Àπ—°πâÕ¬ (Table 1)
®“°√“¬ß“π§«“¡‡¢â¡¢âπ¢ÕßøÕ øÕ√— „π‡¡≈Á¥¢â“«

æ∫«à“ „π¢â“«‡ª≈◊Õ°·≈–¢â“«°≈âÕß¡’§«“¡‡¢â¡¢âπ

¢ÕßøÕ øÕ√—  Ÿß°«à“„π¢â“« “√ ¢≥–∑’Ë√”¢â“«¡’§«“¡

‡¢â¡¢âπ¢ÕßøÕ øÕ√—  Ÿß∑’Ë ÿ¥ ́ ÷Ëß°“√∑’Ëæ∫«à“„π¢â“« “√

¡’∏“µÿÕ“À“√øÕ øÕ√— ≈¥≈ß®“°¢â“«‡ª≈◊Õ° ·≈–

¢â“«°≈âÕß · ¥ß«à“øÕ øÕ√— Õ¬Ÿà„π à«π‡ª≈◊Õ° ‡¬◊ËÕÀÿâ¡

‡¡≈Á¥ ™—Èπ·Õ≈‘«‚√π ·≈–§—æ¿– ∑”„Àâª√‘¡“≥øÕ øÕ√— 

„π√”¢â“« Ÿß¡“° ‡æ√“–©–π—Èπ√”¢â“«®÷ß‡ªìπ·À≈àß

øÕ øÕ√— ∑’Ë¥’∑’Ë ÿ¥ √Õß≈ß¡“§◊Õ ¢â“«°≈âÕß·≈–¢â“« “√

µ“¡≈”¥—∫  (Juliano, 1993) ‚¥¬æ∫§«“¡‡¢â¡¢âπ¢Õß

øÕ øÕ√—  Ÿß„π√”¢â“« (rice bran) (1.782 %gP) ·≈–

√”¢â“« “≈’ (wheat bran) (1.096 %gP) (Selle and

Ravindran, 2007)

®“°º≈°“√«‘‡§√“–Àåæ∫«à“‡¡≈Á¥¢â“«‡ª≈◊Õ° æ—π∏ÿå

ª∑ÿ¡∏“π’1 ¢â“«‰√àæ—π∏ÿå´‘«·¡à®—π IR68144 ·≈– ¢â“«ªÉ“

 “¡—≠Õ“¬ÿª≈Ÿ°Àπ÷Ëßªï¡’§à“‡©≈’Ë¬¢Õß§«“¡‡¢â¡¢âπ

øÕ øÕ√—  Ÿß ÿ¥ (0.441, 0.438, 0.432 and 0.418 %gP)

(Table 1) µ“¡≈”¥—∫ ´÷Ëß°“√∑’Ë‡¡≈Á¥¢â“«¢Õßæ—π∏ÿå

¥—ß°≈à“«¡’§«“¡‡¢â¡¢âπ Ÿß°«à“æ—π∏ÿåÕ◊Ëπ Ê π—Èπ Õ“®‡ªìπ

º≈¡“®“°§«“¡ “¡“√∂„π°“√¥Ÿ¥„™â∏“µÿøÕ øÕ√— 

·≈–/À√◊Õ ¡’§«“¡ “¡“√∂„π°“√‡§≈◊ËÕπ¬â“¬øÕ øÕ√— 

‰ª¬—ß‡¡≈Á¥‰¥â Ÿß°«à“ Õ¬à“ß‰√°Áµ“¡æ∫«à“‡¡≈Á¥

¢â“«‡ª≈◊Õ°∑’Ë¡’§«“¡‡¢â¡¢âπøÕ øÕ√— µË” ÿ¥„π°“√

»÷°…“§√—Èßπ’È ¡’§à“ Ÿß°«à“ 0.300 %gP  ”À√—∫æ—π∏ÿå

∑’Ë¡’§«“¡‡¢â¡¢âπ¢ÕßøÕ øÕ√— µË”∑’Ë ÿ¥ ‰¥â·°à æ—π∏ÿå

 ÿæ√√≥∫ÿ√’ 1 (0.324 %gP) §«“¡‡¢â¡¢âπ¢Õß∏“µÿ

øÕ øÕ√— „π‡¡≈Á¥¡’§«“¡·µ°µà“ß„πæ◊™·µà≈–™π‘¥

‡ªìπº≈‡π◊ËÕß¡“®“°À≈“¬ªí®®—¬ √«¡∑—Èßªí®®—¬¢Õß

æ—π∏ÿ°√√¡ (Miller et al., 1980; Batten, 1994; Ockenden

et al., 1997)

º≈®“°°“√»÷°…“‡ªÕ√å‡ Á́πµå°“√ – ¡øÕ øÕ√— 

„π‡¡≈Á¥¢â“«æ—π∏ÿ°√√¡µà“ß Ê ∑”°“√ª≈Ÿ°∑¥ Õ∫∑’Ë

®—ßÀ«—¥‡æ™√∫ÿ√’„π™à«ß‡«≈“‡¥’¬«°—π ¥â«¬°√√¡«‘∏’°“√

¥Ÿ·≈·∫∫‡¥’¬«°—π®÷ß∂◊Õ‡ªìπ°“√®”°—¥ªí®®—¬¢Õß

 ‘Ëß·«¥≈âÕ¡ ¥—ßπ—Èπ‡ªÕ√å‡´Áπµå°“√ – ¡øÕ øÕ√— 

„π°“√»÷°…“§√—Èßπ’È®÷ßÕ“®°≈à“«‰¥â«à“‡ªìπº≈¡“®“°

æ—π∏ÿ°√√¡ √«¡∑—Èß°—∫ªØ‘°‘√‘¬“√à«¡√–À«à“ßæ—π∏ÿ°√√¡

·≈– ‘Ëß·«¥≈âÕ¡  ”À√—∫¢â“«æ—π∏ÿåª≈Ÿ° ª∑ÿ¡∏“π’1

¡’°“√ – ¡øÕ øÕ√—  Ÿß°«à“¢â“«æ—π∏ÿåÕ◊Ëπ Ê ∑—Èß„πº≈

°“√«‘‡§√“–Àå¢Õß¢â“«‡ª≈◊Õ°·≈–¢â“«°≈âÕß ¢≥–∑’Ë

¢â“«‰√à´‘«·¡à®—π ·≈–¢â“«ªÉ“ “¡—≠Õ“¬ÿÀπ÷Ëßªï¡’°“√

 – ¡øÕ øÕ√—  Ÿß„π¢â“«‡ª≈◊Õ° ·µà¡’§à“‰¡à·µ°µà“ß

°—∫¢â“«æ—π∏ÿåÕ◊ËπÊ „π¢â“«°≈âÕß

§à“‡©≈’Ë¬¢Õß§«“¡‡¢â¡¢âπøÕ øÕ√— ∑’Ë‰¥â®“°°“√

»÷°…“‡¡≈Á¥¢â“«‡ª≈◊Õ° (0.376 % gP) ¡’§à“ Ÿß°«à“¢â“«

‚æ¥ (0.26 %gP) ¢â“«øÉ“ß (0.31% gP) ¢â“« “≈’ (3.07

%gP) ·≈–¢â“«∫“√å‡≈à¬å (0.32-0.38 %) (Nelson et al.,

1968; Kirby and Nelson,1988; Pond et al., 1991;

Eeckhout and de Paepe, 1994†; Ravindran et al., 1994†;

Lott et al., 2000) øÕ øÕ√— ‡ªìπ∏“µÿ∑’Ë¡’∫∑∫“∑µàÕ

°“√‡°…µ√ ∑—Èß∑’Ë‡ªìπÕπ‘π∑√’¬åøÕ øÕ√—  (insoluble

inorganic P; Pi) ·≈–Õ‘π∑√’¬åøÕ øÕ√—  (organic P)

∫∑∫“∑∑’Ë ”§—≠ª√–°“√Àπ÷Ëß§◊Õ¡’º≈µàÕ°“√æ—≤π“

‡¡≈Á¥´÷Ëß∂◊Õ‡ªìπ·À≈àß – ¡øÕ øÕ√— ¢Õßæ◊™ πÕ°®“°

π—Èπ¬—ßæ∫Õ’°«à“„π‡¡≈Á¥¡’°“√ – ¡øÕ øÕ√— À≈“¬

√Ÿª·∫∫·≈–∫“ß√Ÿª·∫∫¡’¡“°‡°‘π§«“¡µâÕß°“√„π°“√

™à«¬„π°‘®°√√¡æ◊Èπ∞“π¢Õß‡´≈≈å (Raboy et al., 2001)

·µàÕ¬à“ß‰√°Áµ“¡§à“§«“¡‡¢â¡¢âπ∑’Ë‰¥âÕ“®‰¡à‰¥âÀ¡“¬

∂÷ßª√‘¡“≥øÕ øÕ√— ∑’Ë “¡“√∂π”‰ª„™âª√–‚¬™πå‰¥â

∑—π∑’„π∑“ß™’««‘∑¬“ ‡æ√“–®“°°“√»÷°…“„π°≈ÿà¡

∏—≠æ◊™æ∫«à“‡ªÕ√å‡´Áπµå°“√π”øÕ øÕ√— ‰ª„™â‰¥â„π

∑“ß™’««‘∑¬“‰¡à‡°‘π 50 % ‚¥¬„π¢â“«‚Õäµ ¢â“«∫“√å‡≈¬å

·≈–¢â“« “≈’  “¡“√∂π”‰ª„™â‰¥â 23 % 35 % ·≈–

48 % µ“¡≈”¥—∫ (Pond et al., 1991) ®“°√–¥—∫¢Õß

Õπ‘π∑√’¬åøÕ øÕ√— „π‡¡≈Á¥æ◊™∑’Ëæ∫«à“¡’§à“µË”π’È ¬—ßæ∫

«à“ à«π„À≠àøÕ øÕ√— ®–Õ¬Ÿà„π√Ÿª‰ø‡∑µ (phytate)

(Ogawa et al., 1979) ®÷ß∑”„Àâ§à“‡ªÕ√å‡´Áπµå°“√π”

øÕ øÕ√— ‰ª„™âª√–‚¬™πå‰¥â∑“ß™’««‘∑¬“µË”
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 ”À√—∫§«“¡‡¢â¡¢âπ¢Õß∏“µÿøÕ øÕ√— ∑’Ë«‘‡§√“–Àå

‰¥â®“°‡¡≈Á¥„π°“√»÷°…“§√—Èßπ’Èæ∫«à“¡’§à“Õ¬Ÿà√–À«à“ß

0.324-0.441%gP ´÷Ëß‡ªìπ§«“¡‡¢â¡¢âπ„π√–¥—∫ª°µ‘

‡π◊ËÕß®“°‚¥¬ª°µ‘æ◊™µâÕß°“√øÕ øÕ√—  0.3-0.5%

(‚¥¬πÈ”Àπ—°·Àâß) ‡æ◊ËÕ„Àâ°“√‡®√‘≠‡µ‘∫‚µ∑“ß≈”µâπ

·≈–„∫‡ªìπ‰ªµ“¡ª°µ‘  ”À√—∫√–¥—∫∑’Ë∂◊Õ«à“‡ªìπæ‘…

§◊Õ Ÿß°«à“ 1% (‚¥¬πÈ”Àπ—°·Àâß) ·µàæ◊™µ√–°Ÿ≈∂—Ë«

À≈“¬™π‘¥‰«µàÕæ‘…¢Õß∏“µÿπ’È¡“° ‡™àπ ∂—Ë«¡–·Œ–

(Cajanus canja) ·≈–∂—Ë«‡¢’¬«º‘«¥” (Vigna mungo) ‡ªìπ

æ‘…‡¡◊ËÕ¡’‡æ’¬ß 0.3-0.4 ·≈– 0.6-0.7% µ“¡≈”¥—∫

(Khamis et al., 1990) Õ¬à“ß‰√°Áµ“¡ —¥ à«πÀ√◊Õ§«“¡

‡¢â¡¢âπ¢ÕßøÕ øÕ√— „π·µà≈– à«π ·≈–∑—ÈßµâπÕ“®

·µ°µà“ß°—π

ª√–‚¬™πå¢Õß°“√»÷°…“§√—Èßπ’È§◊Õ°“√∑√“∫§à“

øÕ øÕ√— √«¡„π‡¡≈Á¥ ´÷Ëß “¡“√∂π”‰ª„™âæ‘®“√≥“

√à«¡≈—°…≥–Õ◊Ëπ Ê ‰¥â·°à  —¥ à«π¢ÕßÕπ‘π∑√’¬åøÕ øÕ√— 

∑’Ë‡ªìπª√–‚¬™πåµàÕºŸâ∫√‘‚¿§‚¥¬µ√ß·≈–Õ‘π∑√’¬åøÕ øÕ√— 

∑’ËÕ¬Ÿà„π√Ÿª∑’Ë‰¡à “¡“√∂π”‰ª„™âª√–‚¬™πå‰¥â‚¥¬µ√ß

∑—Èßπ’È‡æ√“–ªí≠À“ ”§—≠¢Õß∏—≠æ◊™·≈–æ◊™πÈ”¡—π∑’Ë

π”¡“„™â‡ªìπÕ“À“√ —µ«å (oilseed meal-based diets) §◊Õ

°“√¡’øÕ øÕ√— ∑’Ë “¡“√∂¬àÕ¬‰¥âµË”‡π◊ËÕß®“°Õ¬Ÿà„π√Ÿª

myo-inositol 1,2,3,4,5,6 hexakis-dihydrogen phosphate

(phytate) (Maga, 1982; NRC, 1998; Lott et al., 2000)

·≈–°“√∑’ËøÕ øÕ√— ‰¡à “¡“√∂¬àÕ¬„πµ—« —µ«å¬—ß

 “¡“√∂ √â“ß¡≈¿“«–„Àâ ‘Ëß·«¥≈âÕ¡‰¥âÕ’°‚¥¬‡©æ“–

¡≈¿“«–∑“ßπÈ” ‚¥¬æ∫«à“øÕ øÕ√— ‡À≈à“π’È®–∂Ÿ°¢—∫

ÕÕ°¡“®“°√à“ß°“¬Õ¬Ÿà„π√Ÿª¢Õß¡Ÿ≈®“°µ—« —µ«å (faecal

matter) ®”π«π¡À“»“≈ (Cromwell and Coffey, 1991;

Sharpley et al., 1994) ´÷Ëß„πªí®®ÿ∫—π¡’√“¬ß“πª√‘¡“≥

§«“¡ —¡æ—π∏å√–À«à“ßª√‘¡“≥øÕ øÕ√— √«¡ ·≈–

√–¥—∫°√¥‰øµ‘°·µ°µà“ß°—π¢÷Èπ°—∫™π‘¥¢Õßæ◊™ ‡™àπ

„π¢â“«∫“√å‡≈¬å ¢â“«‚æ¥ ∏—≠æ◊™∑—Ë«‰ª ¡’øÕ øÕ√— 

´÷Ëß‡¡◊ËÕπ”‰ª„™â„π —µ«å°√–‡æ“–‡¥’Ë¬«·≈â«‰¡à “¡“√∂

π”øÕ øÕ√— ‡À≈à“π—Èπ‰ª„™âª√–‚¬™πå‰¥â 70, 80, 95

‡ªÕ√å‡´Áπµå µ“¡≈”¥—∫ (OûDell et al., 1972; Raboy, 1990)

º≈°“√»÷°…“§«“¡‡¢â¡¢âπ¢ÕßøÕ øÕ√— √«¡∂◊Õ

‡ªìπ¢âÕ¡Ÿ≈‡∫◊ÈÕßµâπ¢Õß§«“¡ “¡“√∂æ—π∏ÿå„π°“√ – ¡

øÕ øÕ√— „π‡¡≈Á¥¢â“« ‡æ◊ËÕ„™â‡ªìπ≈—°…≥–§—¥‡≈◊Õ°

√à«¡°—∫≈—°…≥–Õ◊Ëπ Ê ‡™àπ √–¥—∫‡°≈◊Õ‰ø‡µ√µµË”  ”À√—∫

„™âß“π°“√ª√—∫ª√ÿßæ—π∏ÿå‡æ◊ËÕ‡æ‘Ë¡§«“¡ “¡“√∂„π°“√

„™âª√–‚¬™πå®“°øÕ øÕ√— „π¢â“«

°“√∑¥≈Õß∑’Ë 2
º≈°“√»÷°…“‡ªÕ√å‡´ÁπµåøÕ øÕ√— „π‡¡≈Á¥¢â“«

‰√à∑’Ë√«∫√«¡‰¥â¢Õß°≈ÿà¡ HK (Table 2) ·≈–°≈ÿà¡ KN

(Table 3) æ∫§à“‡©≈’Ë¬‡ªÕ√å‡´ÁπµåøÕ øÕ√— „π‡¡≈Á¥

¢â“«°≈âÕß¢Õß°≈ÿà¡ HK ·≈–°≈ÿà¡ KN ¡’§à“„°≈â‡§’¬ß°—π

(0.242 ·≈– 0.267 %gP µ“¡≈”¥—∫) ·µà§«“¡‡¢â¡¢âπ

¢Õß°“√ – ¡øÕ øÕ√— „π¢â“«·µà≈–·À≈àß·µ°µà“ß°—π

Õ¬à“ß¡’π—¬ ”§—≠¬‘Ëß∑“ß ∂‘µ‘ ‚¥¬‡ªÕ√å‡´ÁπµåøÕ øÕ√— 

∑’Ë – ¡„π‡¡≈Á¥¢â“«°≈âÕß°≈ÿà¡ HK ¡’§à“√–À«à“ß 0.158-

0.310%gP ´÷Ëß HK 5023 ¡’§à“ Ÿß∑’Ë ÿ¥ (0.310%gP) ·≈–

HK 5030 ¡’§à“µË” ÿ¥ (0.158%gP) (Table 2)
‡™àπ‡¥’¬«°—π°—∫¢â“«‰√à°≈ÿà¡ KN ∑’Ëæ∫§«“¡·µ°µà“ß

Õ¬à“ß¡’π—¬ ”§—≠¬‘Ëß∑“ß ∂‘µ‘¢Õß‡ªÕ√å‡ Á́πµåøÕ øÕ√— 

∑’Ë – ¡„π‡¡≈Á¥¢â“«°≈âÕß¢Õß¢â“«‰√àÀ¡“¬‡≈¢µà“ß Ê

‚¥¬¡’§à“‡©≈’Ë¬√–À«à“ß 0.160-0.347 %gP ‚¥¬ KN 5018

¡’§à“‡©≈’Ë¬ Ÿß ÿ¥ (0.347%gP) ·≈– KN 5012 ¡’§à“‡©≈’Ë¬

µË” ÿ¥ (0.160%gP) (Table 3)
§«“¡·ª√ª√«π¢Õß‡ªÕ√å‡´ÁπµåøÕ øÕ√— ∑’Ë‡°‘¥¢÷Èπ

„π¢â“«∑—Èß·µà≈–°≈ÿà¡∑’Ë√«∫√«¡‰¥â (30 À¡“¬‡≈¢ ”À√—∫

HK ·≈– 21 À¡“¬‡≈¢ ”À√—∫ KN) ‡ªìπÕ’°≈—°…≥–

Àπ÷Ëß∑’Ë· ¥ß„Àâ‡ÀÁπ∂÷ß§«“¡·ª√ª√«π∑“ßæ—π∏ÿ°√√¡

¢Õß¢â“«À¡“¬‡≈¢µà“ß Ê ∂÷ß·¡â«à“µ—«Õ¬à“ß‡¡≈Á¥¢â“«

„π·µà≈–°≈ÿà¡®–‰¥â¡“®“°°“√√«∫√«¡µ—«Õ¬à“ß¢â“«®“°

‡°…µ√°√∑’ËÕ¬Ÿà„πæ◊Èπ∑’Ëª≈Ÿ°„°≈â‡§’¬ß°—π §«“¡À≈“°

À≈“¬¢Õß¢â“«‰√à∑’Ëª≈Ÿ°„πæ◊Èπ∑’Ë‡°…µ√°√®–·µ°µà“ß‰ª

®“°¢â“«æ—π∏ÿåª√—∫ª√ÿß§◊ÕÕ“®¡’æ—π∏ÿ°√√¡∑’ËÀ≈“°À≈“¬

¿“¬„π·µà≈–µ—«Õ¬à“ß‡™◊ÈÕæ—π∏ÿå  ¥—ßπ—Èπ®÷ß°≈à“«‰¥â«à“

„π°“√»÷°…“æ—π∏ÿå¢â“«æ◊Èπ‡¡◊Õß„πª√–‡∑» à«π„À≠à¬—ß

§ß∂◊Õ‡ ¡◊Õπ«à“µ—«Õ¬à“ß‡¡≈Á¥æ—π∏ÿå·µà≈–µ—«Õ¬à“ß‡ªìπ

‡ ¡◊Õπæ—π∏ÿ°√√¡‡¥’Ë¬« (ªÉ“π 2539; ª≥‘µ“ 2540;

Chitrakorn, 1995) §«“¡·µ°µà“ß∑’Ë«à“π’ÈÕ“®‡°‘¥®“°°“√

º ¡ª–ªπ¢Õß¢â“«µà“ßæ—π∏ÿå‚¥¬∫—ß‡Õ‘≠ À√◊Õ‡°…µ√°√
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∫“ß§π‚¥¬‡©æ“–„π°≈ÿà¡ºŸâª≈Ÿ°¢â“«‰√à¡—°ª≈Ÿ°¢â“«¥â«¬

‡¡≈Á¥À≈“¬æ—π∏ÿåº ¡ªπ°—π‚¥¬µ—Èß„® ¡’√“¬ß“π°“√

«‘‡§√“–Àå‰Õ‚´‰´¡å∑’Ë°≈à“««à“‡¡≈Á¥æ—π∏ÿå∫“ßµ—«Õ¬à“ß∑’Ë

¡’≈—°…≥–À≈“°À≈“¬‡°‘¥®“°°“√ª–ªπ¢Õß¢â“«µà“ß

æ—π∏ÿå®√‘ß ·µà°Áæ∫À≈“¬µ—«Õ¬à“ß∑’Ë¡’§«“¡À≈“°À≈“¬

∑“ßæ—π∏ÿ°√√¡‚¥¬∏√√¡™“µ‘ (Dennis, 1987) ¢âÕ¡Ÿ≈

§«“¡‡¢â¡¢âπ¢ÕßøÕ øÕ√— „π‡¡≈Á¥‡¢â“«‡¡◊ËÕπ”‰ª

æ‘®“√≥“√à«¡°—∫≈—°…≥–°“√„Àâº≈º≈‘µ ®– “¡“√∂

„™â‡ªìπ≈—°…≥–§—¥‡≈◊Õ°¢â“«‡æ◊ËÕ°“√‡æ‘Ë¡º≈º≈‘µ·≈–

‡æ‘Ë¡§«“¡‡ªìπª√–‚¬™πå¢Õß°“√„™âøÕ øÕ√— ®“°

¢â“«‰¥â
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 √ÿª

°“√∑¥≈Õß∑’Ë 1
‡¡≈Á¥¢â“«‡ª≈◊Õ° (husk rice) ¡’§«“¡‡¢â¡¢âπ¢Õß

øÕ øÕ√—  Ÿß°«à“‡¡≈Á¥¢â“«°≈âÕß (brown rice) ·≈–

¢â“«µà“ßæ—π∏ÿ°√√¡¡’§«“¡‡¢â¡¢âπ¢ÕßøÕ øÕ√— ·µ°

µà“ß°—π ‚¥¬¢â“«‰√à´‘«·¡à®—π ·≈–¢â“«ªÉ“ “¡—≠Õ“¬ÿ

Àπ÷Ëßªï¡’§«“¡‡¢â¡¢âπøÕ øÕ√—  Ÿß‡¡◊ËÕ‡∑’¬∫°—∫

æ—π∏ÿ°√√¡¢Õß¢â“«æ—π∏ÿåª≈Ÿ°π“πÈ”¢—ß ¬°‡«âπ æ—π∏ÿå

ª∑ÿ¡∏“π’ ∑’Ëæ∫«à“¡’§«“¡‡¢â¡¢âπ¢ÕßøÕ øÕ√— Õ¬Ÿà„π

√–¥—∫ Ÿß°«à“æ—π∏ÿ°√√¡Õ◊Ëπ Ê „π°≈ÿà¡¢â“«æ—π∏ÿåª≈Ÿ°π“

πÈ”¢—ß¥â«¬°—π‡Õß

°“√∑¥≈Õß∑’Ë 2
     §à“‡©≈’Ë¬‡ªÕ√å‡´ÁπµåøÕ øÕ√— „π‡¡≈Á¥¢â“«°≈âÕß

°≈ÿà¡ HK ·≈–°≈ÿà¡ KN ¡’§à“„°≈â‡§’¬ß°—π ‚¥¬æ∫

‡ªÕ√å‡ Á́πµåøÕ øÕ√— ∑’Ë – ¡„π‡¡≈Á¥¢â“«°≈âÕß∑—Èß Õß

°≈ÿà¡¡’§à“√–À«à“ß 0.158-0.347%gP æ∫«à“¢â“«‰√à HK

5023 ¡’§à“ Ÿß∑’Ë ÿ¥§◊Õ 0.310%gP ·≈– HK 5030 ¡’§à“

µË” ÿ¥§◊Õ 0.158%gP  ”À√—∫¢â“«‰√à KN 5012 ¡’§à“

‡©≈’Ë¬µË” ÿ¥ §◊Õ 0.160%g P ·≈– KN 5018 ¡’§à“‡©≈’Ë¬

 Ÿß ÿ¥§◊Õ 0.347%gP

§”¢Õ∫§ÿ≥

     ¢Õ¢Õ∫§ÿ≥ΩÉ“¬«‘®—¬ ¡Ÿ≈π‘∏‘‚§√ß°“√À≈«ß´÷Ëß‡ªìπ

Àπà«¬ß“π∑’Ë¡Õ∫µ—«Õ¬à“ß¢â“«‡æ◊ËÕß“π«‘®—¬„π§√—Èßπ’È

·≈–¢Õ¢Õ∫§ÿ≥§≥– —µ«»“ µ√å·≈–‡∑§‚π‚≈¬’

°“√‡°…µ√ ¡À“«‘∑¬“≈—¬»‘≈ª“°√ ∑’Ë‰¥â π—∫ πÿπ

ß∫ª√–¡“≥„π°“√∑”«‘®—¬

‡Õ° “√Õâ“ßÕ‘ß

ª≥‘µ“ ®—π∑√ª√–¬Ÿ√. 2540. §«“¡·µ°µà“ß∑“ß‰Õ‚´‰´¡å
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