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∫∑§—¥¬àÕ

º≈¢Õß°“√„™â„∫¡—π ”ª–À≈—ß„π√–¥—∫∑’Ë·µ°µà“ß°—π„π Ÿµ√Õ“À“√µàÕ ¡√√∂¿“æ°“√º≈‘µ·≈–√–¥—∫

°≈Ÿµ“‰∏‚Õπ„π‰°à°√–∑ß   ‚¥¬„π°“√∑¥≈Õß„™â‰°à°√–∑ß§≈–‡æ»Õ“¬ÿ  1  «—π  ®”π«π  1,440  µ—«   ·∫àß°“√

∑¥≈ÕßÕÕ°‡ªìπ  4  °≈ÿà¡°“√∑¥≈Õß  ·µà≈–°≈ÿà¡ª√–°Õ∫‰ª¥â«¬ 12 È́”Ê ≈– 15 µ—«  ‚¥¬„™â·ºπ°“√∑¥≈Õß

·∫∫ Completely Randomized Design (CRD) Õ“À“√∑’Ë„™â∑¥≈Õß‡ªìπ Ÿµ√Õ“À“√‰°à°√–∑ß∑’Ë¡’°“°∂—Ë«

‡À≈◊Õß·≈–„∫¡—π ”ª–À≈—ß·Àâß‡ªìπ·À≈àß‚ª√µ’π   Õ“À“√∑¥≈Õß¡’  4   Ÿµ√ µ“¡ª√‘¡“≥„∫¡—π ”ª–À≈—ß§◊Õ

0, 3, 5  ·≈– 7 ‡ªÕ√å‡´Áπµå„π Ÿµ√Õ“À“√  º≈®“°°“√»÷°…“  æ∫«à“‰°à∑’Ë°‘πÕ“À“√∑’Ë¡’„∫¡—π ”ª–À≈—ß„π√–¥—∫∑’Ë

·µ°µà“ß°—π„π™à«ßÕ“¬ÿ 0-3, 3-6 ·≈– 0-6  —ª¥“Àå   ¡’ª√‘¡“≥Õ“À“√∑’Ë°‘πµàÕµ—«µàÕ«—π   πÈ”Àπ—°µ—«∑’Ë‡æ‘Ë¡¢÷Èπ

µàÕµ—«  ≈¥≈ßµ“¡√–¥—∫„∫¡—π ”ª–À≈—ß∑’Ë‡æ‘Ë¡¢÷ÈπÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘  (P<0.05)  ª√– ‘∑∏‘¿“æ°“√‡ª≈’Ë¬π

Õ“À“√‡ªìππÈ”Àπ—°µ—«‡æ‘Ë¡¢÷ÈπÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P<0.05)  „π¢≥–∑’Ë‡ªÕ√å‡ Á́πµå°“√√Õ¥™’«‘µ·µ°µà“ß°—π

Õ¬à“ß‰¡à¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P>0.05) „π∑ÿ°™à«ßÕ“¬ÿ  ®“°°“√»÷°…“ª√‘¡“≥°≈Ÿµ“‰∏‚Õπ„π°√–· ‡≈◊Õ¥

æ∫«à“‰°à∑’Ë°‘πÕ“À“√∑’Ë¡’√–¥—∫„∫¡—π ”ª–À≈—ß„π Ÿµ√Õ“À“√  0  ·≈–  3 ‡ªÕ√å‡ Á́πµå  ¡’ª√‘¡“≥°≈Ÿµ“‰∏‚Õπ

„π‡≈◊Õ¥µË”°«à“‰°à∑’Ë°‘πÕ“À“√ Ÿµ√∑’Ë¡’√–¥—∫„∫¡—π ”ª–À≈—ß 5 ·≈– 7 ‡ªÕ√å‡´Áπµå  Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘

(P<0.05)  ∑—Èß∑’ËÕ“¬ÿ  21, 28 ·≈– 35 «—π  º≈°“√»÷°…“· ¥ß„Àâ‡ÀÁπ«à“°“√„™â„∫¡—π ”ª–À≈—ß„π Ÿµ√Õ“À“√

‰°à°√–∑ß¡’º≈∑”„Àâ°“√µâ“πÕπÿ¡Ÿ≈Õ‘ √–¢Õß‰°à°√–∑ß‡æ‘Ë¡¡“°¢÷Èπ

* π—°»÷°…“ ¡À“∫—≥±‘µ¿“§«‘™“ —µ«∫“≈  §≥–‡°…µ√  °”·æß· π  ¡À“«‘∑¬“≈—¬‡°…µ√»“ µ√å  «‘∑¬“‡¢µ°”·æß· π

** »Ÿπ¬å§âπ§«â“·≈–æ—≤π“«‘™“°“√Õ“À“√ —µ«å   ∂“∫—π ÿ«√√≥«“®°° ‘°‘®œ  ¡À“«‘∑¬“≈—¬‡°…µ√»“ µ√å  «‘∑¬“‡¢µ°”·æß· π

*** ¿“§«‘™“ √’√«‘∑¬“  §≥– —µ«·æ∑¬»“ µ√å  ¡À“«‘∑¬“≈—¬‡°…µ√»“ µ√å  ∫“ß‡¢π
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∫∑π”

     ¡—π ”ª–À≈—ß‡ªìπæ◊™‡»√…∞°‘®∑’Ë ”§—≠™π‘¥Àπ÷Ëß

¢Õßª√–‡∑»‰∑¬   ªí®®ÿ∫—π‰¥â¡’°“√π”¡—π ”ª–À≈—ß

¡“„™â‡ªìπÕ“À“√ —µ«å¡“°¢÷Èπ  „π°“√ª≈Ÿ°¡—π ”ª–

À≈—ß‡æ◊ËÕ„™âÀ—«¡—π·ª√Ÿª‡ªìπÕ“À“√ —µ«åπ—Èπ®–¡’„∫¡—π

 ”ª–À≈—ß‡ªìπ«— ¥ÿ‡À≈◊Õ„™â∑“ß°“√‡°…µ√‡ªìπ®”π«π

¡“°   ‡π◊ËÕß®“°„∫¡—π ”ª–À≈—ß¡’ª√‘¡“≥‚ª√µ’π§àÕπ

¢â“ß Ÿß∑—Èß∑’Ë‰¡à„™àæ◊™µ√–°Ÿ≈∂—Ë«  πÕ°®“°π’È¬—ß¡’

‰«µ“¡‘πµà“ßÊ  ∫’µâ“-·§‚√∑’π·≈–·´π‚∑øî≈≈åÕ¬Ÿà„π

ª√‘¡“≥¡“°  ®÷ß “¡“√∂π”„∫¡—π ”ª–À≈—ß¡“„™â‡ªìπ

«—µ∂ÿ¥‘∫·À≈àß‚ª√µ’π„πÕ“À“√ —µ«å‰¥â  Õ¬à“ß‰√°Áµ“¡

„∫¡—π ”ª–À≈—ß‰¡à “¡“√∂„™â∑¥·∑π«—µ∂ÿ¥‘∫·À≈àß

‚ª√µ’π™π‘¥Õ◊Ëπ‰¥â∑—ÈßÀ¡¥‡æ√“–¡’√–¥—∫‡¬◊ËÕ„¬ Ÿß

¡’°“√»÷°…“∂÷ß°“√„™â„∫¡—π ”ª–À≈—ß·Àâß‡ª√’¬∫

‡∑’¬∫°—∫„∫°√–∂‘π·Àâß‡ªìπ·À≈àß “√„Àâ ’„π Ÿµ√

Õ“À“√‰°à‰¢à∑’Ë¡’¢â“«‚æ¥·≈–¡—π ”ª–À≈—ß‡ªìπ·À≈àß

æ≈—ßß“πÀ≈—°  æ∫«à“·¡à‰°à∑’Ë°‘πÕ“À“√ Ÿµ√∑’Ë„™â„∫¡—π

 ”ª–À≈—ß¡’ ’¢Õß‰¢à·¥ß‡¢â¡°«à“ Ÿµ√Õ“À“√∑’Ë¡’°“√

„™â„∫°√–∂‘π ∑—Èßπ’È‡π◊ËÕß®“°„∫¡—π ”ª–À≈—ß¡’·§‚√∑’π

·≈–·´π‚∑øî≈≈å„πª√‘¡“≥ Ÿß°«à“„∫°√–∂‘π («‘¿“ ‘√‘

·≈–§≥–, 2548) πÕ°®“°π’È¬—ßæ∫«à“√à“ß°“¬®–

∑”°“√‡ª≈’Ë¬π “√‰´¬“‰π¥å‡ªìπ “√‰∏‚Õ‰´¬“‡πµ

´÷Ë ß “√‰∏‚Õ‰´¬“‡πµπ’È “¡“√∂∑”ªØ‘°‘√‘¬“°—∫

‰Œ‚¥√‡®π‡ªÕ√åÕÕ°‰´¥å (H
2
0

2
) „π°√–∫«π°“√µâ“π

Õπÿ¡Ÿ≈Õ‘ √–„Àâ‡ª≈’Ë¬π‡ªìππÈ” ‡ªìπ°“√™à«¬°”®—¥

Õπÿ¡Ÿ≈Õ‘ √–Õ’°∑“ßÀπ÷Ëß  √«¡∑—Èß°“√°√–µÿâπ°“√

 —ß‡§√“–Àå°≈Ÿµ“‰∏‚Õπ¥â«¬ (Murry et al., 1996;

Mary et al., 2001)  ¥—ßπ—Èπ„∫¡—π ”ª–À≈—ß®÷ß¡’

»—°¬¿“æ„π°“√„™â‡ªìπ«—µ∂ÿ¥‘∫Õ“À“√ —µ«å∑’ËπÕ°®“°

‡ªìπ·À≈àß„Àâ‚ª√µ’π·≈– “√„Àâ ’·≈â«   ¬—ß¡’§«“¡‡ªìπ

‰ª‰¥â∑’Ë‡ªìπ«—µ∂ÿ¥‘∫Õ“À“√™à«¬‡æ‘Ë¡¿Ÿ¡‘µâ“π∑“π‚√§„Àâ

·°à —µ«å‰¥âÕ’°¥â«¬  °“√»÷°…“„π§√—Èßπ’È‡æ◊ËÕ»÷°…“º≈

¢Õß°“√„™â„∫¡—π ”ª–À≈—ß„π√–¥—∫∑’Ë·µ°µà“ß°—π„π

 Ÿµ√Õ“À“√‰°à°√–∑ß∑’Ë¡’º≈µàÕ ¡√√∂¿“æ°“√º≈‘µ

·≈–√–¥—∫°≈Ÿµ“‰∏‚Õπ„π‡≈◊Õ¥  ‡æ◊ËÕ‡ªìπ·π«∑“ß„π

°“√≈¥°“√„™â¬“ªØ‘™’«π–·≈–¬—ß‡ªìπ°“√‡æ‘Ë¡¡Ÿ≈§à“

¢Õß„∫¡—π ”ª–À≈—ß´÷Ëß‡ªìπº≈æ≈Õ¬‰¥â®“°°“√ª≈Ÿ°

¡—π ”ª–À≈—ß

Õÿª°√≥å·≈–«‘∏’°“√«‘®—¬

„™â‰°à°√–∑ß§≈–‡æ»Õ“¬ÿ  1 «—π  ®”π«π

1,440 µ—«  ·∫àßÕÕ°‡ªìπ 2 ™ÿ¥ Ê ≈– 720 µ—«

ABSTRACT

Effects of cassava leave meal supplementation at 0, 3, 5 and 7 % in broiler diet on performance

and blood total glutathione level of broilers were investigated. A total of 1,440 day-old chicks were

divided into 4 groups of 12 replications each. There were 15 animals in each replication.  Each group of the

animals was randomly fed one of those experimental diets for 42 days. Results of the  study have shown

that increasing level of cassava leave meal in the broiler diet significantly (P<0.05) decreased weight

gained, feed intake and feed conversion ratio of the broilers at 0-3, 3-6 and 0-6 weeks of age  which was

probably due to the increase in crude fiber content of the diets. Increasing the levels of cassava leave meal

in the broiler diet significantly (P<0.05) increased blood glutathione level of the broiler at 21, 28 and 35

days of age. Results of the study have indicated that cassava leave meal has antioxidant effects in broilers

and may be potentially used as immune enhancer in animal production.

§” ”§—≠ : „∫¡—π ”ª–À≈—ß   ¡√√∂¿“æ°“√º≈‘µ  °≈Ÿµ“‰∏‚Õπ

Key Words : Cassava leaves, Production performance, Glutathione
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‡æ◊ËÕ»÷°…“ ¡√√∂¿“æ°“√º≈‘µ·≈–»÷°…“ª√‘¡“≥°≈Ÿ

µ“‰∏‚Õπ  ·µà≈–™ÿ¥·∫àß°“√∑¥≈ÕßÕÕ°‡ªìπ   4   °≈ÿà¡

°“√∑¥≈Õß  ·µà≈–°≈ÿà¡ª√–°Õ∫‰ª¥â«¬ 12 ´È” Ê

≈– 15 µ—« ‚¥¬‡≈’È¬ß„π‚√ß‡√◊Õπ‡ªî¥ „™â·ºπ°“√

∑¥≈Õß·∫∫ Completely Randomized Design (CRD)

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

Duncanís New Multiple Range Test  ¥â«¬‚ª√·°√¡

 ”‡√Á®√Ÿª  SAS (1998) ∑”°“√ ÿà¡‰°à∑¥≈Õß·µà≈–

°≈ÿà¡„Àâ°‘πÕ“À“√∑¥≈ÕßÕ—¥‡¡Á¥∑’Ë„™â¢â“«‚æ¥·≈–°“°

∂—Ë«‡À≈◊Õß‡ªìπ«—µ∂ÿ¥‘∫Õ“À“√À≈—°·≈–¡’°“√‡ √‘¡„∫

¡—π ”ª–À≈—ß·Àâß√–¥—∫µà“ß Ê   ‡æ◊ËÕ‡ªìπ·À≈àß‚ª√µ’π

¥—ßπ’È§◊Õ  (µ“√“ß∑’Ë 1, 2  ·≈–  3)

 Ÿµ√∑’Ë  1 Õ“À“√„™â°“°∂—Ë«‡À≈◊Õß‡ªìπ·À≈àß‚ª√µ’π

 Ÿµ√∑’Ë  2 Õ“À“√„™â°“°∂—Ë«‡À≈◊Õß√à«¡°—∫„∫¡—π ”ª–À≈—ß

·Àâß  3% „π Ÿµ√Õ“À“√

 Ÿµ√∑’Ë  3 Õ“À“√„™â°“°∂—Ë«‡À≈◊Õß√à«¡°—∫„∫¡—π ”ª–À≈—ß

·Àâß  5% „π Ÿµ√Õ“À“√

 Ÿµ√∑’Ë  4 Õ“À“√„™â°“°∂—Ë«‡À≈◊Õß√à«¡°—∫„∫¡—π ”ª–À≈—ß

·Àâß  7% „π Ÿµ√Õ“À“√

°“√∫—π∑÷°¢âÕ¡Ÿ≈·≈–‡°Á∫µ—«Õ¬à“ß

1. ∫—π∑÷°¢âÕ¡Ÿ≈µ—Èß·µà‡√‘Ë¡°“√∑¥≈Õß®π∂÷ß

«—π∑’Ë 42 ¢Õß°“√∑¥≈Õß  ‚¥¬∫—π∑÷°ª√‘¡“≥Õ“À“√

∑’Ë°‘π  πÈ”Àπ—°∑’Ë‡æ‘Ë¡¢÷Èπ¢Õß‰°à·µà≈–´È”  πÈ”Àπ—°‰°à

∑’Ëµ“¬·≈–®”π«π‰°à∑’Ëµ“¬„π√–À«à“ß°“√∑¥≈Õß

‚¥¬„™â Ÿµ√°“√§”π«≥¥—ßπ’È

πÈ”Àπ—°µ—«∑’Ë‡æ‘Ë¡¢÷Èπ

= (πÈ”Àπ—°µ—«‡¡◊ËÕ ‘Èπ ÿ¥°“√∑¥≈Õß - πÈ”Àπ—°µ—«‡¡◊ËÕ

‡√‘Ë¡µâπ°“√∑¥≈Õß)/ ®”π«π‰°à∑—ÈßÀ¡¥

ª√‘¡“≥Õ“À“√∑’Ë°‘πµàÕµ—«

=  (ª√‘¡“≥Õ“À“√∑’Ë„Àâ - ª√‘¡“≥Õ“À“√∑’Ë‡À≈◊Õ)/

®”π«π‰°à∑—ÈßÀ¡¥

ª√– ‘∑∏‘¿“æ°“√‡ª≈’Ë¬πÕ“À“√‡ªìππÈ”Àπ—°µ—«

= ª√‘¡“≥Õ“À“√∑’Ë°‘π/πÈ”Àπ—°µ—«∑’Ë‡æ‘Ë¡¢÷Èπ

‡ªÕ√å‡ Á́πµå√Õ¥™’«‘µ

=   (®”π«π‰°à∑’Ë‡À≈◊Õ‡¡◊ËÕ ‘Èπ ÿ¥°“√∑¥≈Õß  x  100)/

      ®”π«π‰°à‡¡◊ËÕ‡√‘Ë¡µâπ°“√∑¥≈Õß

2. °“√»÷°…“ª√‘¡“≥°≈Ÿµ“‰∏‚Õπ√«¡„π

°√–· ‡≈◊Õ¥ (total blood glutathione) ‚¥¬°“√ ÿà¡

‰°à´È”≈–  1  µ—«  ‡æ◊ËÕ∑”°“√‡°Á∫‡≈◊Õ¥ª√‘¡“µ√  2  cc.

‡¡◊ËÕ‰°àÕ“¬ÿ 21 , 28  ·≈–  35  «—π  ·≈â«π”¡“

«‘‡§√“–ÀåÀ“ª√‘¡“≥°≈Ÿµ“‰∏‚Õπ√«¡  ‚¥¬„™â™ÿ¥∑¥ Õ∫

(glutathione assay kit)

º≈°“√«‘®—¬·≈–°“√Õ¿‘ª√“¬º≈

1. º≈°“√∑¥≈Õß°“√„™â„∫¡—π ”ª–À≈—ß

„π√–¥—∫∑’Ë·µ°µà“ß°—π„π Ÿµ√Õ“À“√µàÕ ¡√√∂¿“æ

°“√º≈‘µ

º≈®“°°“√»÷°…“æ∫«à“‰°à∑’Ë°‘πÕ“À“√∑’Ë¡’„∫

¡—π ”ª–À≈—ß„π√–¥—∫∑’Ë·µ°µà“ß°—π   „π™à«ßÕ“¬ÿ

0-3, 3-6  ·≈– 0-6  —ª¥“Àå  ¡’ª√‘¡“≥Õ“À“√∑’Ë°‘π

µàÕµ—«µàÕ«—π  πÈ”Àπ—°µ—«∑’Ë‡æ‘Ë¡¢÷ÈπµàÕµ—« ≈¥≈ßµ“¡

√–¥—∫„∫¡—π ”ª–À≈—ß∑’Ë‡æ‘Ë¡¢÷ÈπÕ¬à“ß¡’π—¬ ”§—≠∑“ß

 ∂‘µ‘ (P<0.05)  ª√– ‘∑∏‘¿“æ°“√‡ª≈’Ë¬πÕ“À“√‡ªìπ

πÈ”Àπ—°µ—«‡æ‘Ë¡¢÷ÈπÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P<0.05)

„π¢≥–∑’Ë‡ªÕ√å‡ Á́πµå°“√√Õ¥™’«‘µ·µ°µà“ß°—πÕ¬à“ß

‰¡à¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P>0.05)  (µ“√“ß∑’Ë  4 )

º≈°“√»÷°…“„π§√—Èßπ’Èæ∫«à“∑—Èß„π™à«ßÕ“¬ÿ

0-3, 3-6 ·≈–  0-6  —ª¥“Àå  ‰°à¡’°“√°‘πÕ“À“√

‡©≈’Ë¬µàÕµ—«µàÕ«—π„πª√‘¡“≥∑’Ë·µ°µà“ß°—πµ“¡√–¥—∫

¢Õß„∫¡—π ”ª–À≈—ß∑’Ë‡æ‘Ë¡¢÷Èπ„π Ÿµ√Õ“À“√‚¥¬‰°à∑’Ë

°‘πÕ“À“√ Ÿµ√∑’Ë¡’„∫¡—π ”ª–À≈—ß  0 ·≈– 3%

„πª√‘¡“≥∑’Ë¡“°°«à“Õ“À“√ Ÿµ√∑’Ë¡’„∫¡—π ”ª–À≈—ß 5

·≈–  7%  µ“¡≈”¥—∫  °“√‡æ‘Ë¡¢÷Èπ¢Õß√–¥—∫„∫

¡—π ”ª–À≈—ß„π Ÿµ√Õ“À“√ àßº≈µàÕª√‘¡“≥°“√°‘π

Õ“À“√ ∑’Ë≈¥≈ß∑—Èßπ’È‡π◊ËÕß®“°„∫¡—π ”ª–À≈—ß¡’√–¥—∫
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‡¬◊ËÕ„¬ Ÿß·≈–¡’≈—°…≥–øÉ“¡ °“√‡ √‘¡„∫¡—π ”ª–À≈—ß

„π√–¥—∫ Ÿß¢÷Èπ  ¡’º≈∑”„Àâ√–¥—∫‡¬◊ËÕ„¬„πÕ“À“√ Ÿß

¡“°¢÷Èπ¥â«¬  (µ“√“ß∑’Ë 1, 2 ·≈– 3)  ‚¥¬‡¬◊ËÕ„¬π—Èπ

®–¡’°“√¥Ÿ¥πÈ”„π√–À«à“ß∑’ËÕ¬Ÿà„π∑“ß‡¥‘πÕ“À“√

‡¢â“‰ª¡“°  ∑”„ÀâÕ“À“√‡§≈◊ËÕπ∑’Ë‡√Á«°“√¬àÕ¬‰¥â

®÷ßµË”≈ß  Õ’°∑—ÈßÕ“À“√¡’°“√æÕßµ—«„π∑“ß‡¥‘πÕ“À“√

∑”„Àâ —µ«å √Ÿâ  ÷ °Õ‘Ë ¡ ‡√Á« ·≈–°‘πÕ“À“√‰¥âπâÕ¬≈ß

(Õÿ∑—¬, 2529)  ÷́Ëßª√‘¡“≥°“√°‘πÕ“À“√∑’Ë≈¥≈ß àß

º≈µàÕ°“√‡æ‘Ë¡πÈ”Àπ—°µ—«·≈–ª√– ‘∑∏‘¿“æ°“√

‡ª≈’Ë¬πÕ“À“√∑’Ë¥âÕ¬≈ßÕ¬à“ßµàÕ‡π◊ËÕß‡¡◊ËÕ¡’°“√‡æ‘Ë¡

√–¥—∫„∫¡—π ”ª–À≈—ß„π Ÿµ√Õ“À“√  ‚¥¬‡©æ“–‰°à

°√–∑ß‡ªìπ —µ«å∑’Ë¡’°“√‡µ‘∫‚µÕ¬à“ß√«¥‡√Á« ·≈–µâÕß

¡’°“√°‘πÕ“À“√„π·µà≈–«—π„πª√‘¡“≥¡“° ®÷ß¡’§«“¡

‰«µàÕ§«“¡øÉ“¡·≈–√–¥—∫‡¬◊ËÕ„¬„πÕ“À“√¡“°

°“√‡ √‘¡„∫¡—π ”ª–À≈—ß·Àâß„π Ÿµ√Õ“À“√·¡â„π

√–¥—∫µË”®÷ß àßº≈°√–∑∫µàÕ ¡√√∂¿“æ°“√º≈‘µ

¢Õß‰°à°√–∑ßÕ¬à“ß‡ÀÁπ‰¥â™—¥  Õ¥§≈âÕß°—∫°“√

∑¥≈Õß¢Õß  Eruvbetine et al. (2003)  ∑’Ë„™â  cassava

concentrate (À—«¡—π ”ª–À≈—ß : „∫¡—π ”ª–À≈—ß =

50:50)  „πÕ“À“√‰°à°√–∑ß„π√–¥—∫ 0, 10, 20  ·≈–

30 ‡ªÕ√å‡´Áπµå„π Ÿµ√Õ“À“√  º≈°“√∑¥≈Õßæ∫«à“

cassava concentrate  ∑’Ë√–¥—∫ 30%  „π Ÿµ√Õ“À“√

¡’º≈‡ ’¬µàÕπÈ”Àπ—°µ—«  Õ“®‡ªìπ‡æ√“–¡’‡¬◊ËÕ„¬¢Õß„∫

¡—π ”ª–À≈—ß Ÿß  ´÷ËßÕ“®®–‰ª≈¥§«“¡ “¡“√∂„π°“√

¬àÕ¬Õ“À“√·≈–§«“¡ “¡“√∂„π°“√„™âª√–‚¬™πå¢Õß

 “√Õ“À“√   à«π cassava concentrate ∑’Ë√–¥—∫ 10%

„π Ÿµ√Õ“À“√„Àâº≈∑’Ë¥’°«à“ cassava concentrate ∑’Ë

√–¥—∫ 20 ·≈– 30%  „π Ÿµ√Õ“À“√

2. º≈°“√∑¥≈Õß°“√„™â„∫¡—π ”ª–À≈—ß„π

√–¥—∫∑’Ë·µ°µà“ß°—π„π Ÿµ√Õ“À“√µàÕ√–¥—∫°≈Ÿµ“‰∏‚Õπ

          ®“°°“√»÷°…“ª√‘¡“≥°≈Ÿµ“‰∏‚Õπ„π‡¡Á¥

‡≈◊Õ¥·¥ßæ∫«à“  ‰°à∑’Ë°‘πÕ“À“√∑’Ë¡’√–¥—∫„∫¡—π ”ª–

À≈—ß„π Ÿµ√Õ“À“√  0 ·≈– 3%  ¡’ª√‘¡“≥°≈Ÿµ“‰∏‚Õπ

„π‡≈◊Õ¥µË”°«à“‰°à∑’Ë°‘πÕ“À“√ Ÿµ√∑’Ë¡’√–¥—∫„∫¡—π ”

ª–À≈—ß 5 ·≈– 7%  Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P<0.05)

∑—Èß„π™à«ßÕ“¬ÿ  21, 28 ·≈– 35 «—π  (µ“√“ß∑’Ë 5)

º≈®“°°“√»÷°…“„π§√—Èßπ’Èæ∫«à“ª√‘¡“≥

°≈Ÿµ“‰∏‚Õπ„π‡¡Á¥‡≈◊Õ¥·¥ß‡æ‘Ë¡¢÷Èπµ“¡√–¥—∫¢Õß

„∫¡—π ”ª–À≈—ß„π Ÿµ√Õ“À“√·≈–ª√‘¡“≥°“√°‘π

Õ“À“√  ‚¥¬ª√‘¡“≥°≈Ÿµ“‰∏‚Õπ„π‡¡Á¥‡≈◊Õ¥·¥ß

‡æ‘Ë¡¢÷Èπ Ÿß∑’Ë ÿ¥„π‰°à∑’Ë°‘π Ÿµ√Õ“À“√‡ √‘¡„∫¡—π

 ”ª–À≈—ß∑’Ë√–¥—∫  5%  „π Ÿµ√Õ“À“√   à«π‰°à∑’Ë°‘π

Õ“À“√‡ √‘¡„∫¡—π ”ª–À≈—ß∑’Ë√–¥—∫  7% „π Ÿµ√Õ“À“√

¡’ª√‘¡“≥°≈Ÿµ“‰∏‚ÕππâÕ¬°«à“‰°à∑’Ë°‘π Ÿµ√Õ“À“√

‡ √‘¡„∫¡—π ”ª–À≈—ß∑’Ë√–¥—∫  5% „π Ÿµ√Õ“À“√‡≈Á°

πâÕ¬∑—Èßπ’ÈÕ“®‡π◊ËÕß®“°¡’ª√‘¡“≥°“√°‘πÕ“À“√∑’ËµË”

°«à“π—Ëπ‡Õß  ª√‘¡“≥°≈Ÿµ“‰∏‚Õπ„π°√–· ‡≈◊Õ¥∑’Ë

‡æ‘Ë¡¢÷Èπµ“¡√–¥—∫„∫¡—π ”ª–À≈—ß   Õ“®‡π◊ËÕß¡“®“°

 —µ«å‰¥â√—∫°√¥‰Œ‚¥√‰´¬“π‘§ (HCN) ∑’Ë‡À≈◊ÕÕ¬Ÿà„π

ª√‘¡“≥‡≈Á°πâÕ¬„π„∫¡—π ”ª–À≈—ß·Àâß  ´÷Ëß HCN π’È

‡¡◊ËÕ‡¢â“‰ª„π√à“ß°“¬ ®–∂Ÿ°‡ª≈’Ë¬π‰ª‡ªìπ‰∏‚Õ‰´¬“‡πµ

(thiocyanate)  ‡æ◊ËÕ≈¥§«“¡‡ªìπæ‘…¢Õß HCN

·µà„π¢≥–‡¥’¬«°—π°Á‡ªìπ “√∑’Ë™à«¬°”®—¥Õπÿ¡Ÿ≈Õ‘ √–

µà“ßÊ ‚¥¬‰∏‚Õ‰´¬“‡πµ®–°”®—¥‰Œ‚¥√‡®π‡ªÕ√å

ÕÕ°‰´¥å„Àâ‡ª≈’Ë¬π‡ªìππÈ”·≈– “√‰Œ‚ª‰∏‚Õ‰´¬“‡πµ

„π¢≥–‡¥’¬«°—π√à“ß°“¬®–°√–µÿâπ°“√ —ß‡§√“–Àå°≈Ÿ

µ“‰∏‚Õπ‡æ‘Ë¡¢÷Èπ‡æ◊ËÕ™à«¬‡ª≈’Ë¬π “√‰Œ‚ª‰∏‚Õ‰´¬“

‡πµ°≈—∫‰ª‡ªìπ substrate  ‡æ◊ËÕ¬—∫¬—Èß‰¡à„Àâ∑”

ªØ‘°‘√‘¬“°—∫‰Œ‚¥√‡®π‡ªÕ√åÕÕ°‰´¥åÕ’°§√—Èß ´÷Ëß®–

∑”„Àâ‡°‘¥ªØ‘°‘√‘¬“µàÕ‡π◊ËÕß·≈–‡°‘¥Õπÿ¡Ÿ≈Õ‘ √–

¢÷ÈπÕ’°   (Murry et al., 1996; Mary et al., 2001)

°“√¡’ª√‘¡“≥‰∏‚Õ‰´¬“‡πµ‡æ‘Ë¡¡“°¢÷Èπ ®÷ß‡ªìπ°“√

°√–µÿâπ°“√ —ß‡§√“–Àå°≈Ÿµ“‰∏‚Õπ¡“°¢÷Èπ¥â«¬

πÕ°®“°π’È°≈Ÿµ“‰∏‚Õπª√–°Õ∫¢÷Èπ®“°°√¥Õ–¡‘‚π

3  ™π‘¥ §◊Õ  glutamic acid, glycine ·≈– cysteine

(Kidd, 2006)  ·≈–æ∫«à“„π„∫¡—π ”ª–À≈—ß¡’ª√‘¡“≥

°√¥Õ–¡‘‚π glutamic acid ·≈–  glycine ´÷Ëß‡ªìπ

Õß§åª√–°Õ∫¢Õß°≈Ÿµ“‰∏‚Õπ„πª√‘¡“≥§àÕπ¢â“ß Ÿß

(Fasuyi and Aletor, 2005)  „∫¡—π ”ª–À≈—ß¬—ß¡’

 “√µâ“πÕπÿ¡Ÿ≈Õ‘ √–Õ◊ËπÊ ‡™àπ ‰«µ“¡‘π´’·≈–∫’µâ“

·§‚√∑’π ‡ªìπµâπ Õ¬Ÿà„π√–¥—∫ Ÿß ÷́Ëß¡’º≈™à«¬‡ √‘¡„Àâ

 —µ«å¡’ ÿ¢¿“æ¥’¢÷ÈπÕ’°¥â«¬‡™àπ°—π  (π«≈®—π∑√å ·≈–
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§≥–, 2548)  «‘¿“ ‘√‘ ·≈–§≥– (2548) ‰¥â∑”°“√

»÷°…“°“√„™â„∫¡—π ”ª–À≈—ß∑¥·∑π„∫°√–∂‘π„π

Õ“À“√‰°à‰¢à∑’Ë‡≈’È¬ß„π‚√ß‡√◊Õπ‡ªî¥·≈–°”≈—ß¡’°“√

√–∫“¥¢Õß‚√§‰¢âÀ«—¥π° ·≈–æ∫«à“ ‰°à‰¢à∑’Ë°‘π Ÿµ√

Õ“À“√„∫¡—π ”ª–À≈—ß¡’‡ªÕ√å‡´Áπµå°“√‰¢à¥’°«à“

(P<0.05) ·≈–¡’Õ—µ√“°“√µ“¬µË”°«à“‰°à‰¢à∑’Ë°‘π Ÿµ√

Õ“À“√‡ √‘¡„∫°√–∂‘π ∑—Èßπ’È Õ“®‡π◊ËÕß®“°º≈¢Õß

√–¥—∫°≈Ÿµ“‰∏‚Õπ„π°√–· ‡≈◊Õ¥∑’Ë‡æ‘Ë¡¢÷Èππ—Ëπ‡Õß

·µà„π°“√»÷°…“§√—Èßπ’È°“√‡æ‘Ë¡¢÷Èπ¢Õß√–¥—∫°≈Ÿµ“‰∏‚Õπ

„π°√–· ‡≈◊Õ¥‰°à∑’Ë°‘πÕ“À“√‡ √‘¡„∫¡—π ”ª–À≈—ß

¡‘‰¥â™à«¬∑”„ÀâÕ—µ√“√Õ¥™’«‘µ¢Õß‰°à‡æ‘Ë¡¢÷Èπ¡“°

∑—Èßπ’È Õ“®‡π◊ËÕß¡“®“°‰°à∑’Ë∑”°“√»÷°…“¡‘‰¥â√—∫°“√

°√–µÿâπ‡æ◊ËÕ„Àâ‡°‘¥Õπÿ¡Ÿ≈Õ‘ √–  ®÷ß∑”„Àâ°‘®°√√¡

 “√µàÕµâ“πÕπÿ¡Ÿ≈Õ‘ √–· ¥ßÕÕ°‰¡à‡¥àπ™—¥

 √ÿªº≈°“√«‘®—¬

º≈°“√»÷°…“°“√„™â„∫¡—π ”ª–À≈—ß„π√–¥—∫

0, 3, 5  ·≈– 7 ‡ªÕ√å‡´πµå„π Ÿµ√Õ“À“√µàÕ

 ¡√√∂¿“æ°“√º≈‘µ·≈–√–¥—∫°≈Ÿµ“‰∏‚Õπ„π‰°à°√–∑ß

æ∫«à“ °“√‡æ‘Ë¡√–¥—∫„∫¡—π ”ª–À≈—ß„π Ÿµ√Õ“À“√¡’

º≈∑”„Àâ‰°à¡’ª√‘¡“≥°“√°‘πÕ“À“√  πÈ”Àπ—°µ—«∑’Ë‡æ‘Ë¡

¢÷Èπ ≈¥≈ßµ“¡√–¥—∫„∫¡—π ”ª–À≈—ß∑’Ë‡æ‘Ë¡¢÷ÈπÕ¬à“ß¡’

π—¬ ”§—≠∑“ß ∂‘µ‘ (P<0.05) ª√– ‘∑∏‘¿“æ°“√

‡ª≈’Ë¬πÕ“À“√‡ªìππÈ”Àπ—°µ—«‡æ‘Ë¡¢÷ÈπÕ¬à“ß¡’π—¬ ”§—≠

∑“ß ∂‘µ‘ (P<0.05)  ·µà°“√‡æ‘Ë¡√–¥—∫„∫¡—π ”ª–À≈—ß

„π Ÿµ√Õ“À“√¡’º≈∑”„Àâª√‘¡“≥°≈Ÿµ“‰∏‚Õπ„π‡¡Á¥

‡≈◊Õ¥·¥ß¢Õß‰°à„π∑ÿ°™à«ßÕ“¬ÿ‡æ‘Ë¡¢÷Èπµ“¡√–¥—∫¢Õß

„∫¡—π ”ª–À≈—ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P<0.05)

‚¥¬‰°à°√–∑ß∑’Ë°‘πÕ“À“√∑’Ë¡’„∫¡—π ”ª–À≈—ß„π

ª√‘¡“≥∑’Ë Ÿß¢÷Èπ¡’ª√‘¡“≥°≈Ÿµ“‰∏‚Õπ‡¡Á¥‡≈◊Õ¥ Ÿß¢÷Èπ

¥â«¬  ´÷Ëß Ÿß∑’Ë ÿ¥„π‰°à∑’Ë°‘π„∫¡—π ”ª–À≈—ß  5%  „π

 Ÿµ√Õ“À“√   ·≈–≈¥≈ß„π‰°à∑’Ë°‘π„∫¡—π ”ª–À≈—ß  7%

„π Ÿµ√Õ“À“√‡π◊ËÕß®“°‰°à¡’ª√‘¡“≥°“√°‘πÕ“À“√µË”

∑’Ë ÿ¥ ¥—ßπ—Èπ°“√‡æ‘Ë¡√–¥—∫¢Õß„∫¡—π ”ª–À≈—ß„π Ÿµ√

Õ“À“√·¡â®– àßº≈„Àâ‰°à¡’ª√‘¡“≥°“√°‘πÕ“À“√

πÈ”Àπ—°µ—«∑’Ë‡æ‘Ë¡¢÷Èπ ·≈–ª√– ‘∑∏‘¿“æ°“√‡ª≈’Ë¬π

Õ“À“√‡ªìππÈ”Àπ—°µ—«·¬à≈ß  ·µà àßº≈„Àâª√‘¡“≥

°≈Ÿµ“‰∏‚Õπ„π‡¡Á¥‡≈◊Õ¥‡æ‘Ë¡ Ÿß¢÷Èπµ“¡ª√‘¡“≥

Õ“À“√∑’Ë°‘π

°‘µµ‘°√√¡ª√–°“»

¢Õ¢Õ∫§ÿ≥¡Ÿ≈π‘∏‘ ∂“∫—πæ—≤π“¡—π ”ª–À≈—ß

·Ààßª√–‡∑»‰∑¬  „πæ√–√“™Ÿª∂—¡¿å ¡‡¥Á®æ√–‡∑æ

√—µπ√“™ ÿ¥“œ  ¬“¡∫√¡√“™°ÿ¡“√’  ºŸâ π—∫ πÿπ∑ÿπ

„π°“√«‘®—¬

‡Õ° “√Õâ“ßÕ‘ß

π«≈®—π∑√å æ“√—°…“, ∑«’»—°¥‘Ï  àß‡ √‘¡ ·≈–  ‘π™—¬

æ“√—°…“. 2548. °“√«—¥ƒ∑∏‘Ï°“√µâ“π

ÕÕ°´‘‡¥™—Ëπ,  π. 20-24. „π π«≈®—π∑√å
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µ“√“ß∑’Ë 1   à«πª√–°Õ∫„π Ÿµ√Õ“À“√‰°à°√–∑ßÕ“¬ÿ  0-19  «—π

ª√‘¡“≥„∫¡—π ”ª–À≈—ß·Àâß∑’Ë„™â (%)
«—µ∂ÿ¥‘∫

0 3 5 7

¢â“«‚æ¥ 48.65 46.77 45.38 44.03

°“°∂—Ë«‡À≈◊Õß 42.75 41.23 40.62 39.78

„∫¡—π ”ª–À≈—ß·Àâß 0.00 3.00 5.00 7.00

πÈ”¡—π√” 4.00 4.40 4.50 4.70

‡ª≈◊Õ°ÀÕ¬ 1.60 1.50 1.50 1.50

‚¡‚π·§≈‡´’¬¡øÕ ‡øµ 1.70 1.70 1.70 1.70

¥’·Õ≈-‡¡∑‰∏‚Õπ’π 0.30 0.40 0.30 0.30

‡°≈◊Õ 0.50 0.50 0.50 0.50

æ√’¡‘°´å 0.50 0.50 0.50 0.50

√«¡ 100 100 100 100

Õß§åª√–°Õ∫∑“ß‚¿™π–‚¥¬°“√§”π«≥ (%)

‚ª√µ’π 23.00 23.00 23.00 23.00

æ≈—ßß“π∑’Ë„™âª√–‚¬™πå‰¥â 3,199.18 3,203.08 3,197.82 3,195.89

·§≈‡´’¬¡ 1.03 1.02 1.04 1.06

øÕ øÕ√— ∑’Ë„™âª√–‚¬™πå‰¥â 0.51 0.51 0.51 0.50

‡¬◊ËÕ„¬ 4.21 4.84 5.28 5.70

‰≈ ’́π 1.29 1.30 1.32 1.33

‡¡∑‰∏‚Õπ’π+ ’́ ∑’π 1.03 1.11 1.00 0.99

∑√‘ª‚µ‡øπ 0.30 0.29 0.29 0.29

∑√’‚Õπ’π 0.89 0.91 0.93 0.94
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µ“√“ß∑’Ë 2   à«πª√–°Õ∫„π Ÿµ√Õ“À“√‰°à°√–∑ßÕ“¬ÿ   20 - 35   «—π

ª√‘¡“≥„∫¡—π ”ª–À≈—ß·Àâß∑’Ë„™â (%)
«—µ∂ÿ¥‘∫

0 3 5 7

¢â“«‚æ¥ 58.48 56.05 54.69 53.46

°“°∂—Ë«‡À≈◊Õß 33.92 32.95 32.11 31.24

„∫¡—π ”ª–À≈—ß·Àâß 0.00 3.00 5.00 7.00

πÈ”¡—π√” 3.00 3.50 3.70 3.80

‡ª≈◊Õ°ÀÕ¬ 1.50 1.50 1.50 1.50

‚¡‚π·§≈‡´’¬¡øÕ ‡øµ 1.70 1.70 1.70 1.70

¥’·Õ≈-‡¡∑‰∏‚Õπ’π 0.40 0.30 0.30 0.30

‡°≈◊Õ 0.50 0.50 0.50 0.50

æ√’¡‘°´å 0.50 0.50 0.50 0.50

√«¡ 100 100 100 100

Õß§åª√–°Õ∫∑“ß‚¿™π–‚¥¬°“√§”π«≥ (%)

‚ª√µ’π 20.00 20.00 20.00 20.00

æ≈—ßß“π∑’Ë„™âª√–‚¬™πå‰¥â 3,193.00 3,202.71 3,200.77 3,193.52

·§≈‡´’¬¡ 0.97 1.00 1.02 1.04

øÕ øÕ√— ∑’Ë„™âª√–‚¬™πå‰¥â 0.50 0.50 0.50 0.50

‡¬◊ËÕ„¬ 3.84 4.49 4.91 5.34

‰≈ ’́π 1.07 1.10 1.11 1.12

‡¡∑‰∏‚Õπ’π+ ’́ ∑’π 1.05 0.94 0.93 0.92

∑√‘ª‚µ‡øπ 0.25 0.25 0.25 0.25

∑√’‚Õπ’π 0.77 0.80 0.81 0.82
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µ“√“ß∑’Ë 3   à«πª√–°Õ∫„π Ÿµ√Õ“À“√‰°à°√–∑ßÕ“¬ÿ   36 - 42   «—π

ª√‘¡“≥„∫¡—π ”ª–À≈—ß·Àâß∑’Ë„™â (%)
«—µ∂ÿ¥‘∫

0 3 5 7

¢â“«‚æ¥ 64.16 62.21 61.10 59.63

°“°∂—Ë«‡À≈◊Õß 28.34 27.29 26.40 25.58

„∫¡—π ”ª–À≈—ß·Àâß 0.00 3.00 5.00 7.00

πÈ”¡—π√” 2.70 3.00 3.00 3.30

‡ª≈◊Õ°ÀÕ¬ 1.70 1.50 1.50 1.50

‚¡‚π·§≈‡´’¬¡øÕ ‡øµ 1.70 1.70 1.70 1.70

¥’·Õ≈-‡¡∑‰∏‚Õπ’π 0.40 0.30 0.30 0.30

‡°≈◊Õ 0.50 0.50 0.50 0.50

æ√’¡‘°´å 0.50 0.50 0.50 0.50

√«¡ 100 100 100 100

Õß§åª√–°Õ∫∑“ß‚¿™π–‚¥¬°“√§”π«≥ (%)

‚ª√µ’π 18.00 18.00 18.00 18.00

æ≈—ßß“π∑’Ë„™âª√–‚¬™πå‰¥â 3,200.37 3,206.44 3,193.89 3,197.26

·§≈‡´’¬¡ 1.03 0.99 1.01 1.03

øÕ øÕ√— ∑’Ë„™âª√–‚¬™πå‰¥â 0.49 0.49 0.49 0.49

‡¬◊ËÕ„¬ 3.59 4.25 4.68 5.10

‰≈ ’́π 0.93 0.96 0.97 0.98

‡¡∑‰∏‚Õπ’π+ ’́ ∑’π 1.00 0.89 0.88 0.87

∑√‘ª‚µ‡øπ 0.22 0.23 0.23 0.22

∑√’‚Õπ’π 0.69 0.72 0.73 0.75
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µ“√“ß∑’Ë  4 §à“‡©≈’Ë¬ª√‘¡“≥Õ“À“√∑’Ë°‘π  πÈ”Àπ—°µ—«‡æ‘Ë¡  ª√– ‘∑∏‘¿“æ°“√‡ª≈’Ë¬πÕ“À“√·≈–‡ªÕ√å‡ Á́πµå

°“√‡≈’È¬ß√Õ¥¢Õß‰°à°√–∑ßÕ“¬ÿ 0-6  —ª¥“Àå

™à«ßÕ“¬ÿ
°≈ÿà¡∑¥≈Õß

ª√‘¡“≥Õ“À“√∑’Ë°‘π πÈ”Àπ—°µ—«∑’Ë‡æ‘Ë¡¢÷Èπ ª√– ‘∑∏‘¿“æ °“√‡≈’È¬ß√Õ¥

( —ª¥“Àå) (°√—¡/µ—«/«—π) (°√—¡/µ—«) °“√‡ª≈’Ë¬πÕ“À“√ (%)

0-3 1 57.01a±0.34 867.09a±3.98 1.38c±0.005 99.44±0.55

2 57.45a±0.25 859.00a±5.09 1.40bc±0.014 96.11±1.29

3 55.49b±0.23 824.46b±3.98 1.42ab±0.004 98.89±0.75

4 51.98c±0.27 761.13c±5.36 1.44a±0.011 98.33±1.19

3-6 1 155.82a±0.26 1501.55a±2.63 2.18b±0.004 95.55±1.25

2 156.15a±0.22 1454.81b±8.31 2.25a±0.014 98.81±0.80

3 152.06b±0.57 1402.91c±8.19 2.28a±0.011 96.59±1.03

4 149.58c±0.26 1377.89d±2.45 2.28a±0.002 98.33±0.87

0-6 1 106.41a±0.32 2368.64a±4.95 1.88d±0.003 95.00±1.19

2 106.80a±0.33 2313.81b±11.93 1.94c±0.011 95.00±1.67

3 103.78b±0.29 2227.37c±9.18 1.96b±0.006 95.00±1.45

4 100.78c±0.30 2139.03d±6.91 1.98a±0.005 96.11±1.29

a, b, c, d Õ—°…√·µ°µà“ß°—π∑’ËÕ¬Ÿà∫π§à“‡©≈’Ë¬„π·∂«µ—Èß‡¥’¬«°—π· ¥ß§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘

(P<0.05), ± Standard error
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µ“√“ß∑’Ë 5  ª√‘¡“≥°≈Ÿµ“‰∏‚Õπ„π‡¡Á¥‡≈◊Õ¥·¥ß¢Õß‰°à°√–∑ßÕ“¬ÿ  21, 28  ·≈–  35  «—π (µM)

°≈ÿà¡∑¥≈Õß 21 «—π 28 «—π 35 «—π

1 436.60b±9.28 770.43b±8.06 606.41b±13.18

2 456.82b±9.84 789.96b±5.75 626.13b±9.32

3 546.03a±10.59 826.22a±10.54 692.86a±9.39

4 544.42a±9.16 814.61a±6.73 686.50a±5.79

a, b Õ—°…√·µ°µà“ß°—π∑’ËÕ¬Ÿà∫π§à“‡©≈’Ë¬„π·∂«µ—Èß‡¥’¬«°—π· ¥ß§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘

(P<0.05),  ± Standard error




