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∫∑§—¥¬àÕ

°“√»÷°…“§√—Èßπ’È„™â≈Ÿ°‰°à‡π◊ÈÕæ—π∏ÿå Arbor Acres §≈–‡æ»Õ“¬ÿ 1 «—π®”π«π 400 µ—«  ·∫àßÕÕ°‡ªìπ

20 °≈ÿà¡Ê 20 µ—« ·≈â« ÿà¡„Àâ‰¥â√—∫ Ÿµ√Õ“À“√ Ÿµ√„¥ Ÿµ√Àπ÷Ëß §◊Õ  Ÿµ√Õ“À“√æ◊Èπ∞“π ∑’Ë‰¥â√—∫°“√‡ √‘¡¢¡‘Èπ™—π

∑’Ë¡’√–¥—∫  curcuminoid 0 (NC), 50 (C
50

), 100 (C
100

) ·≈– 150 (C
150

) ppm ¢ÕßÕ“À“√ À√◊Õ‡ √‘¡

Chlortetracycline  ∑’Ë√–¥—∫ 60 ppm (AGP) ∑”°“√∑¥≈Õß·∫∫ ÿà¡ ¡∫Ÿ√≥å ‰°à®–‰¥â√—∫Õ“À“√·≈–πÈ”‡µÁ¡∑’Ë

µ≈Õ¥‡«≈“ ·≈–‡≈’È¬ß¿“¬„µâ√–∫∫°“√®—¥°“√¡“µ√∞“π¢Õßø“√å¡°“√§â“ ‡®“–‡≈◊Õ¥‰°à∑’ËÕ“¬ÿ 7, 21 ·≈– 36 «—π

π”‡≈◊Õ¥‰ªµ√«®À“√–¥—∫¿Ÿ¡‘§ÿâ¡°—π§à“ HI titer µàÕ«—§ ’́π ND ·≈– IB „π«—π ‘Èπ ÿ¥°“√∑¥≈Õß ÿà¡‰°à®“°

·µà≈–Àπà«¬°“√∑¥≈Õß¡“ 2 µ—« ‡æ»≈– 1 µ—« ‡æ◊ËÕ»÷°…“§ÿ≥¿“æ´“°·≈–«—¥πÈ”Àπ—°¢Õßµ—∫ À—«„® °÷Îπ µàÕ¡‰∑¡— 

µàÕ¡‡∫Õ√å´à“ ·≈– ¡â“¡ º≈°“√∑¥≈Õßæ∫«à“ ‰°à‡π◊ÈÕ∑’Ë°‘πÕ“À“√‡ √‘¡ºß¢¡‘Èπ™—π®–¡’πÈ”Àπ—°µ—«∑’Ë‡æ‘Ë¡

ª√‘¡“≥Õ“À“√∑’Ë°‘π Õ—µ√“°“√·≈°‡π◊ÈÕ·≈–Õ—µ√“°“√‡≈’È¬ß√Õ¥¥’°«à“°≈ÿà¡NC ·≈–°≈ÿà¡ AGP ‚¥¬®–‡ÀÁπº≈‰¥â„π

™à«ßÕ“¬ÿ 3-6  —ª¥“Àå·≈– 0-6  —ª¥“Àå‚¥¬°“√‡ √‘¡ C
150

 ®–¡’§à“ª√– ‘∑∏‘¿“æ°“√º≈‘µ‚¥¬√«¡ ·≈–Õ—µ√“

°“√‡ª≈’Ë¬πÕ“À“√‡ªìππÈ”Àπ—°µ—«  ¡’ª√– ‘∑∏‘¿“æ Ÿß°«à“°≈ÿà¡ NC  (P<0.05) ·µà‰¡à·µ°µà“ß°—∫°“√„™â‡ √‘¡ AGP

„π°“√‡ √‘¡ C50 ®–¡’·π«‚πâ¡¡’‡ªÕ√å‡´Áπµå´“° Ÿß°«à“∑ÿ°°≈ÿà¡°“√∑¥≈Õß „π¢≥–∑’ËπÈ”Àπ—°Õ«—¬«–Õ◊ËπÊ

‰¡à‰¥â· ¥ß·π«‚πâ¡∑’Ë™—¥‡®π πÕ°®“°πÈ”Àπ—°¢ÕßµàÕ¡‰∑¡— ´÷Ëß°“√„™â C150 ®–¡’πÈ”Àπ—°¢ÕßµàÕ¡‰∑¡— 

 Ÿß∑’Ë ÿ¥Õ¬à“ß¡’π—¬ ”§—≠ (P<0.05)  à«πº≈„π¥â“π°“√°√–µÿâπ¿Ÿ¡‘°—π∑’Ë¡’º≈µàÕ ND ·≈– IB HI titer æ∫«à“

°“√µÕ∫ πÕßµàÕ§à“ HI-titer ¢Õß‰°à·µà≈–°≈ÿà¡‰¡àµà“ß°—π·µà®–æ∫·π«‚πâ¡°“√„™â ¡ÿπ‰æ√¢¡‘Èπ™—π

∑’Ë¡’√–¥—∫ curcuminoid ∑’Ë Ÿß¢÷Èπ®–¡’º≈µàÕ°“√°√–µÿâπ¿Ÿ¡‘§ÿâ¡°—π„π‰°à‡π◊ÈÕ ¥—ßπ—Èπ®“°º≈°“√∑¥≈Õß®–‡ÀÁπ‰¥â«à“°“√„™â

C
150

 ®÷ß‡ªìπ√–¥—∫∑’Ë¡’§«“¡‡À¡“– ¡„π°“√„™â∑¥·∑π “√ªØ‘™’«π–‡π◊ËÕß®“°®– àßº≈µàÕ ¡√√∂π–°“√º≈‘µ¥’

‡∑’¬∫‰¥â°—∫°“√„™â AGP ·≈–¡’·π«‚πâ¡µàÕ°“√µÕ∫ πÕß¢Õß√–∫∫¿Ÿ¡‘§ÿâ¡‚√§„π‰°à‡π◊ÈÕ

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

**√Õß»“ µ√“®“√¬å ¿“§«‘™“ —µ«»“ µ√å §≥–‡°…µ√»“ µ√å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ

º≈¢Õß°“√‡ √‘¡ ¡ÿπ‰æ√¢¡‘Èπ™—πºß∑’Ë¡’º≈µàÕ ¡√√∂π–°“√‡®√‘≠‡µ‘∫‚µ

§ÿ≥¿“æ´“°·≈–°“√µÕ∫ πÕß¢Õß√–∫∫¿Ÿ¡‘§ÿâ¡°—π‚√§„π‰°à‡π◊ÈÕ
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ABSTRACT

A study including 400 Arbor Acres  day-old-chicks was aimed to evaluate the effect of

substituting turmeric powder for dietary antibiotic growth promoter (AGP) on productive performance,

carcass quality, immune and weights of certain lymphoid organs. The chicks were evenly divided to 20

groups of 20, balance in sexes.  Each was randomly assigned to receive one of the following dietary

treatments: basal feed with  supplemented turmeric powder at 0 (NC), 50 (C
50

), 100 (C
100

) ppm or 150

(C
150

)  ppm curcuminoids  or with AGP-Chlortetracycline  at 60 ppm (AGP). The basal diets for starting

chicks (1-21 days of age) contained 23.33% crude protein and that for finishing chicks contain 21.50%.

The chicks were freely assessed to feed and water at all time and were subjected to standard rearing

procedures as applied in commercial farms. Body weight gain and feed consumption were recorded as the

chicks reached 21 and 42 days of age. At 7 day of age, prior to ND and IB vaccination, blood sample

was taken from eash group for HI-titer determination in serum. Blood sampling and ND, IB HI-titer

determination were repeated when chicks reached 21 and 36 days of age. The trial was terminated at

42 day of age where 1 male and 1 female broiler were randomly sacrificed for carcass study. It was found

that the broilers fed turmeric supplemented diets had slightly higher (P>0.05) body weight gain (BWG),

feed intake (FI) and survival rates than those on the NC and AGP feeds, The broilers in the C
50

 diet had

higher productive index or European Efficiency Factor (EEF) and more efficient  feed conversion ratio

(FCR) than NC (p<0.05) but AGP were not statistically significant. Carcass characteristics of broiler were

not significantiy different among groups. However, the C
50

  broilers had heavier (p<0.05) thymus than that

of the AGP group. Serum ND and IB heamagglutination inhibition titer (HI-titer) were not

significantly different (p>0.05), among treatment groups; however, increasing level of curcuminoid in diet

tended to increase immunity level of broilers.

§” ”§—≠   :  ¢¡‘Èπ™—π  ¡√√∂π–°“√º≈‘µ πÈ”Àπ—°Õ«—¬«–¿Ÿ¡‘§ÿâ¡°—π

Key Words : Turmeric, Growth performance, Immune-related organs

∫∑π”

°“√º≈‘µ‰°à‡π◊ÈÕ„πª√–‡∑»‰∑¬‰¥â¡’°“√„™â¬“

·≈– “√ªØ‘™’«π–‡√àß°“√‡µ‘∫‚µ (antibiotic growth

promoter, AGPûs) „πª√‘¡“≥¡“°‡æ◊ËÕ≈¥Õ—µ√“

°“√µ“¬·≈–‡æ‘Ë¡º≈º≈‘µ ´÷Ëß·µà‡¥‘¡°“√„™â “√

ªØ‘™’«π–®–∂Ÿ°Àâ“¡„™âÕ¬à“ß ‘Èπ‡™‘ß„πµâπªï 2006 ‚¥¬

°≈ÿà¡ À¿“æ¬ÿ‚√ª (European Union: EU) ·µà‰¥â

‡≈◊ËÕπÕÕ°‰ª‡π◊ËÕß®“°¬—ß‰¡à “¡“√∂À“ ‘Ëß∑¥·∑π‰¥â

(π—π∑«—π., 2548) ´÷Ëß ¿“æ°“√‡≈’È¬ß‰°à‡π◊ÈÕ„π

ªí®®ÿ∫—π‰¥â°àÕ„Àâ‡°‘¥§«“¡‡§√’¬¥°—∫ —µ«å´÷Ëß¡’ “‡Àµÿ

¡“®“°À≈“¬ªí®®—¬‰¥â·°à  ‘Ëß·«¥≈âÕ¡·≈–°“√®—¥°“√

∑”„Àâ‡°‘¥Õπÿ¡Ÿ≈Õ‘ √–·≈–ªØ‘°‘√‘¬“ lipid peroxidation

„π‡¬◊ËÕÀÿâ¡‡´≈≈å´÷Ëß‡ªìπ “‡Àµÿ∑”„Àâ¡’„Àâ°“√‡ ◊ËÕ¡∂Õ¬

¢Õß‡´≈≈å¿Ÿ¡‘§ÿâ¡°—π (David et al., 2000) ‡°‘¥°“√

ΩÉÕµ—«¢Õß µàÕ¡∏—¬¡—  µàÕ¡‡∫Õ√å´à“ ·≈–¡â“¡

 àßº≈‡ ’¬µàÕ ÿ¢¿“æ¢Õß —µ«å·≈– ¡√√∂π–°“√

º≈‘µ∑’Ë≈¥≈ß (Tankson et al., 2001) ¢¡‘Èπ™—π

(Curcuma longa L.) ‡ªìπæ◊™ ¡ÿπ‰æ√∑’Ë¡’ “√ÕÕ°

ƒ∑∏‘Ï∑’Ë ”§—≠§◊Õ  “√‡§Õ√å§‘«¡‘πÕ¬¥å (curcuminoid)

¡’º≈„π°“√µâ“π‡™◊ÈÕ®ÿ≈‘π∑√’¬å ‡æ‘Ë¡°“√À≈—ËßπÈ”¥’∑”„Àâ
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‡°‘¥°“√¬àÕ¬Õ“À“√‰¥â¥’¢÷Èπ  ·≈â«¬—ß‡ªìπ “√µâ“π

Õπÿ¡Ÿ≈Õ‘ √– (antioxidant) ™à«¬≈¥§«“¡‡§√’¬¥

·≈–°√–µÿâπ¿Ÿ¡‘§ÿâ¡°—π¢Õß√à“ß°“¬ (Masuda et al.,

1999) ®“°§ÿ≥ ¡∫—µ‘¥—ß°≈à“« ®÷ß‰¥â¡’ºŸâ π„®∑”°“√

»÷°…“°“√„™â ¡ÿπ‰æ√¢¡‘Èπ™—π‡æ◊ËÕ∑¥·∑π “√

ªØ‘™’«π–∑—Èß„π¥â“π ¡√√∂π–°“√º≈‘µ·≈–º≈µàÕ°“√

°√–µÿâπ¿Ÿ¡‘§ÿâ¡°—π „π°“√∑¥≈ÕßSamarasinghe ·≈–

Weng (2000) æ∫«à“º≈¢Õß°“√‡ √‘¡ºß¢¡‘Èπ™—π„π

Õ“À“√‰°à°√–∑ß√–¬–¢ÿπ (3-7  —ª¥“Àå) „π√–¥—∫

1,000 ppm ¡’º≈∑”„ÀâÕ—µ√“°“√‡æ‘Ë¡πÈ”Àπ—°

ª√– ‘∑∏‘¿“æ°“√„™âæ≈—ßß“π ·≈–ª√– ‘∑∏‘¿“æ°“√„™â

Õ“À“√¥’‡∑’¬∫‰¥â°—∫°“√‡ √‘¡ “√ªØ‘™’«π–‡«Õ√å®’

‡π’¬¡—¬´‘π (P>0.05) ·≈–„π°“√∑¥≈Õß¢Õß®‘‚√®

·≈–§≥– (2545) √“¬ß“π«à“ ‰°à°√–∑ß∑’ËÕ“¬ÿ 0-6

 —ª¥“Àå ∑’Ë‰¥â√—∫Õ“À“√∑’Ëº ¡¢¡‘Èπ™—π∑’Ë¡’√–¥—∫

curcuminiods 0, 26.71, 40.07, 53.43, 66.78

·≈– 80.15 ¡°./°°.Õ“À“√ ‰°à°√–∑ß∑’Ë‰¥â√—∫¢¡‘Èπ

™—π∑’Ë¡’√–¥—∫ Curcuminoid 66.78 ¡°./°°.Õ“À“√

¡’√–¥—∫¢Õß·Õπµ‘∫Õ¥’È‡©æ“–µàÕ«—§´’ππ‘«§“ ‡ ‘́≈

·≈–À≈Õ¥≈¡Õ—°‡ ∫µ‘¥µàÕ Ÿß°«à“°≈ÿà¡§«∫§ÿ¡Õ¬à“ß¡’

π—¬ ”§—≠∑“ß ∂‘µ‘ (p<0.05) ¥—ßπ—Èπ„π°“√∑¥≈Õßπ’È

®÷ß¡’·π«§‘¥∑’Ë®–»÷°…“º≈¢Õß°“√„™â ¡ÿπ‰æ√¢¡‘Èπ™—π

ºß‡æ◊ËÕ‡√àß°“√‡®√‘≠‡µ‘∫‚µ„πÕ“À“√µàÕ ¡√√∂π–°“√

º≈‘µ, ª√– ‘∑∏‘¿“æ„π°“√§«∫§ÿ¡‚√§·≈–πÈ”Àπ—°

Õ«—¬«–¿“¬„π∑’Ë‡°’Ë¬«¢âÕß°—∫¿Ÿ¡‘°—π‚√§„π‰°à‡π◊ÈÕ‡æ◊ËÕ

À“§«“¡‡ªìπ‰ª‰¥â∑’Ë®–π”¢¡‘Èπ™—π¡“„™â∑¥·∑π “√

ªØ‘™’«π–∑”„Àâ‡°‘¥§«“¡ª≈Õ¥¿—¬°—∫ºŸâ∫√‘‚¿§·≈–

¬—ß àßº≈¥’µàÕ°“√ àßÕÕ°‡π◊ÈÕ‰°à∑’Ë®–π”‰ª®”Àπà“¬¬—ß

µà“ßª√–‡∑»

Õÿª°√≥å·≈–«‘∏’°“√«‘®—¬

„™â≈Ÿ°‰°à‡π◊ÈÕ§≈–‡æ»æ—π∏ÿå Arbor Acres  Õ“¬ÿ

1 «—π ®”π«π 400 µ—«   ÿà¡·∫àß‡¢â“Àπà«¬∑¥≈Õß (§Õ°)

§Õ°≈– 20 µ—« ®”π«π 20 §Õ° ·≈â« ÿà¡≈Ÿ°‰°à„π

·µà≈–Àπà«¬∑¥≈Õß‡¢â“°≈ÿà¡∑¥≈Õß (treatment) 5 °≈ÿà¡

µ“¡·ºπ°“√∑¥≈Õß·∫∫ ÿà¡ ¡∫Ÿ√≥å (Completely

Randomized Design, CRD) Õ“À“√∑¥≈Õß¢Õß‰°à

·µà≈–°≈ÿà¡∑¥≈Õß‰¥â√—∫°“√‡ √‘¡ ¡ÿπ‰æ√¢¡‘Èπ™—πºß

„π√–¥—∫µà“ßÊ  ¥—ßπ’È

°≈ÿà¡∑’Ë 1 : Õ“À“√æ◊Èπ∞“π‰¡à¡’°“√‡ √‘¡

¢¡‘Èπ™—πÀ√◊Õ  AGP (0 ppm  curcuminoid., Negative

control)

°≈ÿà¡∑’Ë 2 : Õ“À“√æ◊Èπ∞“π‡ √‘¡¢¡‘Èπ™—πºß

∑’Ë¡’√–¥—∫ curcuminoid 50 ppm.„π Ÿµ√Õ“À“√

°≈ÿà¡∑’Ë 3 : Õ“À“√æ◊Èπ∞“π‡ √‘¡¢¡‘Èπ™—πºß

∑’Ë¡’√–¥—∫ curcuminoid 100 ppm.„π Ÿµ√Õ“À“√

°≈ÿà¡∑’Ë 4 : Õ“À“√æ◊Èπ∞“π‡ √‘¡¢¡‘Èπ™—πºß

∑’Ë¡’√–¥—∫ curcuminoid 150 ppm. „π Ÿµ√Õ“À“√

°≈ÿà¡∑’Ë 5 : Õ“À“√æ◊Èπ∞“π‡ √‘¡ chlortetra-

cycline (CTC) ∑’Ë√–¥—∫ 60 ppm „π Ÿµ√Õ“À“√ (AGP)

¡’°“√„Àâ«—§ ’́πµ“¡‚ª√·°√¡°“√„Àâ«—§ ’́π

„πø“√å¡°“√§â“µ“¡ª°µ‘ „ÀâπÈ”·≈–Õ“À“√°‘π‡µÁ¡∑’Ë

µ≈Õ¥‡«≈“  ∫—π∑÷°πÈ”Àπ—°Õ“À“√∑’Ë≈Ÿ°‰°à°‘π  ·≈–

πÈ”Àπ—°‡æ‘Ë¡¢Õß≈Ÿ°‰°à  ∑”°“√∫—π∑÷°‡¡◊ËÕ≈Ÿ°‰°à¡’Õ“¬ÿ

21 «—π ·≈–«—π ‘Èπ ÿ¥°“√∑¥≈Õß‡¡◊ËÕ‰°à¡’Õ“¬ÿ 42 «—π

∑”°“√‡®“–‡≈◊Õ¥‰°à 2 µ—«µàÕ°≈ÿà¡°“√∑¥≈Õß

‚¥¬‡®“–‡≈◊Õ¥‰°à∑’ËÕ“¬ÿ 7, 21 ·≈– 36 «—π·≈–

π”‡≈◊Õ¥‰ªµ√«®À“√–¥—∫¿Ÿ¡‘§ÿâ¡°—π‚¥¬π”‰ªµ√«®§à“

HI titer µàÕ«—§´’π ND ·≈– IB „π«—π ‘Èπ ÿ¥°“√∑¥≈Õß

 ÿà¡‰°à∑¥≈Õß®“°·µà≈–Àπà«¬∑¥≈Õß¡“ 2 µ—«

‡æ»≈– 1 µ—« ¡“∑”°“√¶à“™”·À≈–‡æ◊ËÕ»÷°…“§ÿ≥¿“æ

´“°·≈–πÈ”Àπ—°¢ÕßÕ«—¬«–¿“¬„π∑’Ë‡°’Ë¬«¢âÕß°—∫

¿Ÿ¡‘§ÿâ¡°—π·≈– ÿ¢¿“æ∑—Ë«‰ª  ‰¥â·°à µ—∫, À—«„® , °÷Îπ,

µàÕ¡∏—¬¡— , µàÕ¡‡∫Õ√å´“ ·≈–¡â“¡

º≈°“√«‘®—¬·≈–°“√Õ¿‘ª√“¬º≈

 ¡√√∂π–°“√º≈‘µ

µ“√“ß∑’Ë  1 º≈¢Õß‡ √‘¡¢¡‘Èπ™—πµàÕ

 ¡√√∂π–°“√º≈‘µ„π‰°à‡π◊ÈÕ ®“°º≈°“√∑¥≈Õß®–

‡ÀÁπ‰¥â«à“‰°à‡π◊ÈÕ∑’Ë‰¥â√—∫Õ“À“√∑’Ë ‡ √‘¡¢¡‘Èπ™—π„π

√–¥—∫ 50, 100 ·≈– 150 ppm æ∫«à“ ‰¡àæ∫§«“¡

·µ°µà“ß„π¥â“π ¡√√∂π–°“√º≈‘µ„π™à«ß 0-3  —ª¥“Àå
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¢Õß‰°à‡π◊ÈÕ„π∑ÿ°°≈ÿà¡°“√∑¥≈Õß (p>0.05) º≈µàÕ

 ¡√√∂π–°“√º≈‘µ®–‡ÀÁπº≈‡¥àπ™—¥„π™à«ßÕ“¬ÿ 3-6

 —ª¥“Àå ·≈–µ≈Õ¥™à«ßÕ“¬ÿ 0-6  —ª¥“Àå ‚¥¬‰°à

‡π◊ÈÕ∑’Ë‰¥â√—∫¢¡‘Èπ™—π ®–¡’πÈ”Àπ—°µ—«∑’Ë‡æ‘Ë¡·≈–ª√‘¡“≥

Õ“À“√∑’Ë°‘π¡’·π«‚πâ¡ Ÿß°«à“°≈ÿà¡§«∫§ÿ¡·≈– AGP ∑’Ë

·µ°µà“ß°—πÕ¬à“ß‰¡à¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p>0.05)

·≈–‰°à°≈ÿà¡∑’Ë‡ √‘¡¢¡‘Èπ™—π∑’Ë¡’√–¥—∫ curcuminoid 150

ppm ®–¡’ª√– ‘∑∏‘¿“æ°“√‡ª≈’Ë¬πÕ“À“√·≈–§à“

ª√– ‘∑∏‘¿“æ°“√º≈‘µ‚¥¬√«¡¥’°«à“‰°à°≈ÿà¡§«∫§ÿ¡

Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p<0.05) ·µà‰¡à¡’·µ°µà“ß

°—∫°≈ÿà¡ AGP „π·ßà¢ÕßÕ—µ√“°“√‡≈’È¬ß√Õ¥‰°à‡π◊ÈÕ∑ÿ°

°≈ÿà¡¡’Õ—µ√“°“√‡≈’È¬ß√Õ¥‰¡àµà“ß°—π ´÷Ëß Õ¥§≈âÕß°—∫

°“√∑¥≈Õß¢Õß∏√√¡»“ µ√å·≈–§≥– (2545) ‰¥â

∑”°“√∑¥≈Õß°“√„™â “√ curcuminiod ∑’Ë¡’√–¥—∫

curcuminoid 0, 50, 100, 150 ppm ‡ª√’¬∫‡∑’¬∫

°—∫¬“ªØ‘™’«π–ø≈“‚«¡—¬™‘π 5 ppm  æ∫«à“ √–¥—∫

curcuminoid ‰¡à àßº≈µàÕ ¡√√∂¿“æ°“√º≈‘µ∑’Ë

·µ°µà“ß°—π ·µà®–æ∫·π«‚πâ¡∑’Ë¥’µàÕ ¡√√∂¿“æ°“√

º≈‘µ‡¡◊ËÕ‰°à ‡π◊ÈÕ‰¥â√—∫§«“¡‡¢â¡¢âπ¢Õß “√ °—¥

curcuminoid ∑’Ë ‡æ‘Ë¡¢÷Èπ‚¥¬°“√„™â “√ °—¥

curcuminoid ∑’Ë√–¥—∫ 150 ppm ®–¡’º≈µàÕπÈ”Àπ—°

µ—«∑’Ë‡æ‘Ë¡ ª√‘¡“≥Õ“À“√∑’Ë°‘π‰¥â ·≈–Õ—µ√“°“√·≈°‡π◊ÈÕ

„°≈â‡§’¬ß°—∫°≈ÿà¡∑’Ë‡ √‘¡ “√ªØ‘™’«π–ø≈“‚«¡—¬™‘π

¥—ßπ—Èπ„π°“√»÷°…“§√—Èßπ’È °“√„™â ¡ÿπ‰æ√¢¡‘Èπ™—π∑’Ë¡’

√–¥—∫ curcuminoid 150 ppm „πÕ“À“√‰°à‡π◊ÈÕ

®÷ß‡ªìπ√–¥—∫∑’Ë àßº≈¥’µàÕ ¡√√∂π–°“√º≈‘µ„π¥â“π

‡√àß°“√‡®√‘≠‡µ‘∫‚µ„°≈â‡§’¬ß°—∫°“√„™â “√ªØ‘™’«π–

chlortetracycline ∑’Ë√–¥—∫ 60 ppm

º≈°“√»÷°…“√–¥—∫¿Ÿ¡‘§ÿâ¡°—π„π‰°à‡π◊ÈÕ

®“°µ“√“ß∑’Ë 2 ®–‡ÀÁπ‰¥â«à“º≈°“√µÕ∫

 πÕßµàÕ¿Ÿ¡‘§ÿâ¡°—π√–¥—∫ HI titer „π´’√—Ë¡¢Õß‰°à‡π◊ÈÕ∑’Ë

‰¥â∑”°“√‡®“–‡≈◊Õ¥°àÕπ„Àâ«—§´’π∑’ËÕ“¬ÿ 7 «—π·≈–À≈—ß

„Àâ«—§´’π ∑’ËÕ“¬ÿ 21 ·≈– 36 «—π ‡æ◊ËÕ¥Ÿ√–¥—∫¢Õß

·Õπµ‘∫Õ¥’È‡©æ“–µàÕ«—§´’ππ‘«§“ ‡´‘≈ (ND) ·≈–

À≈Õ¥≈¡Õ—°‡ ∫ (IB) æ∫«à“‰°à„π·µà≈–°≈ÿà¡°“√

∑¥≈Õß¡’°“√µÕ∫ πÕß‰ª„π∑‘»∑“ß‡¥’¬«°—π§◊Õ

¡’º≈µàÕ√–¥—∫¢Õß·Õπµ‘∫Õ¥’∑’Ë≈¥≈ß´÷Ëß‰¡à¡’§«“¡

·µ°µà“ß°—π„π·µà≈–°≈ÿà¡°“√∑¥≈Õß (p>0.05)

‡¡◊ËÕ∑”°“√æ‘®“√≥“º≈¢Õß°“√„™â ¡ÿπ‰æ√¢¡‘Èπ™—π¡’

º≈µàÕ√–¥—∫¿Ÿ¡‘§ÿâ¡®–æ∫«à“ √–¥—∫·Õπµ‘∫Õ¥’È‡©æ“–

µàÕ«—§ ’́ππ‘«§“ ‡ ‘́≈®–‡ÀÁπº≈™—¥‡®π„π«—π∑’Ë 21

‚¥¬æ∫«à“‰°à‡π◊ÈÕ∑’Ë‰¥â√—∫¢¡‘Èπ™—π∑’Ë√–¥—∫ curcuminoid

100 ppm ¡’§à“‡©≈’Ë¬ ND HI- titer  Ÿß°«à“∑ÿ°°≈ÿà¡

°“√∑¥≈Õß „π à«π«—§´’π IB ®–‡ÀÁπº≈°“√µÕ∫

 πÕß„π«—π∑’Ë 36 ‚¥¬‰°à°≈ÿà¡∑’Ë‰¥â√—∫¢¡‘Èπ™—π∑’Ë¡’√–¥—∫

curcuminiod 150 ppm ·π«‚πâ¡¡’§à“‡©≈’Ë¬ IB HI  titer

„π√–¥—∫∑’Ë Ÿß°«à“·µà‰¡àæ∫§«“¡·µ°µà“ß‡¡◊ËÕ‡ª√’¬∫

‡∑’¬∫°—∫§«∫§ÿ¡·≈– AGP  º≈¢Õß°“√µÕ∫ πÕß

µàÕ«—§´’ππ‘«§“≈‡´‘≈·≈–À≈Õ¥≈¡Õ—°‡ ∫‰¡à‡ÀÁπº≈∑’Ë

™—¥‡®π ‡π◊ËÕß®“°¡’°“√À—°≈â“ß°—π√–À«à“ß«—§´’π∑’Ë

≈Ÿ°‰°à‰¥â√—∫ (Antigen) °—∫ “√¿Ÿ¡‘µâ“π∑“π„π

≈Ÿ°‰°à∑’Ë‰¥â√—∫°“√∂à“¬∑Õ¥¡“®“°·¡à (Ma) (Awang

et al., 1992) ·µà„π°“√∑¥≈Õß§√—Èßπ’È· ¥ß„Àâ‡ÀÁπ

∂÷ß·π«‚πâ¡¢Õß°“√°√–µÿâπ¿Ÿ¡‘§ÿâ¡°—π∑’Ë‡æ‘Ë¡ Ÿß¢÷Èπ

‡¡◊ËÕ„™â¢¡‘Èπ™—π∑’Ë¡’§«“¡‡¢â¡¢âπ¢Õß curcuminoid

∑’Ë¡“°¢÷Èπ

§ÿ≥¿“æ´“°·≈–πÈ”Àπ—°Õ«—¬«–¿“¬„π

¢Õß‰°à‡π◊ÈÕ

µ“√“ß∑’Ë 3  √ÿªº≈¢Õß¢¡‘Èπ™—πµàÕπÈ”Àπ—°

´“°·µàß‡ª√’¬∫‡∑’¬∫°—∫°≈ÿà¡§«∫§ÿ¡·≈–°≈ÿà¡ AGP

¢Õß‰°à‡π◊ÈÕÕ“¬ÿ 42 «—π æ∫«à“‡ªÕ√å‡ Á́πµå´“°·µàß

(Dressing percentage) ‰¡à·µ°µà“ß°—π (p>0.05)

·µà°“√„™â¢¡‘Èπ™—π∑’Ë√–¥—∫ curcuminoid 50 ppm

®–¡’·π«‚πâ¡¡’‡ªÕ√å‡ Á́πµå´“°·µàß Ÿß°«à“°≈ÿà¡∑ÿ°°≈ÿà¡

°“√∑¥≈Õß „π à«π¢ÕßπÈ”Àπ—°¢Õß‡§√◊ËÕß„π‰¥â·°à

πÈ”Àπ—°µ—∫ À—«„® °÷Îπ ¡â“¡·≈–µàÕ¡‡∫Õ√å´à“¢Õß‰°à

‡π◊ÈÕ∑ÿ°°≈ÿà¡‰¡à·µ°µà“ß°—π Õ¬à“ß‰√°Áµ“¡¢π“¥¢Õß

µàÕ¡‰∑¡— ®–¡’·π«‚πâ¡‡æ‘Ë¡¢÷Èπµ“¡√–¥—∫§«“¡‡¢â¡

¢âπ¢Õß  curcuminoid ‚¥¬µàÕ¡‰∑¡— ¢Õß‰°à°≈ÿà¡∑’Ë

‰¥â√—∫ curcuminoid 150 ppm ¡’πÈ”Àπ—° Ÿß°«à“°≈ÿà¡
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§«∫§ÿ¡·≈–°≈ÿà¡ AGP Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘

(p<0.05) ´÷ËßµàÕ¡‰∑¡— ·≈–µàÕ¡‡∫Õ√å´à“¡’§«“¡

‡°’Ë¬«¢âÕß°—∫°“√∑”ß“π¢Õß√–∫∫¿Ÿ¡‘§ÿâ¡°—π·∫∫

®”‡æ“– (specific immune response) ÷́Ëß‰¥â·°à

T-cell ·≈– B-cell ‚¥¬„π —µ«åªï° T-cell æ—≤π“

∑’ËµàÕ¡‰∑¡—   à«π B-cell ®–æ—≤π“∑’Ë bursa of

fabricius ÷́Ëß‡ªìπµ—«∫àß∫Õ°∂÷ß°“√µÕ∫ πÕß∑“ß

¿Ÿ¡‘§ÿâ¡°—π (Tizard, 2000) „π°“√∑¥≈Õß¢Õß

Khajarern et al., (2005) ‰¥â∑”°“√∑¥≈Õß°“√„™â

¢¡‘Èπ™—π∑’Ë√–¥—∫ 0, 0.05,  0.10 ·≈– 0.15% ‡ª√’¬∫

‡∑’¬∫°“√ “√ªØ‘™’«π– colistin 105 ppm „π Ÿµ√

Õ“À“√æ∫«à“ πÈ”Àπ—°¢ÕßµàÕ¡‡∫Õ√å´à“‰¡à¡’§«“¡

·µ°µà“ß°—π„π√–«à“ß°≈ÿà¡∑¥≈Õß·µàπÈ”Àπ—°‰∑¡— 

®–¡’°“√µÕ∫ πÕßµ“¡ª√‘¡“≥¢Õß¢¡‘Èπ™—π∑’Ë‡æ‘Ë¡ Ÿß

¢÷Èπ‚¥¬°“√‡ √‘¡¢¡‘Èπ™—π∑’Ë√–¥—∫ 0.15% „π Ÿµ√

Õ“À“√®–πÈ”Àπ—°¢ÕßµàÕ¡‰∑¡—  Ÿß°«à“°≈ÿà¡§«∫§ÿ¡

·≈–°≈ÿà¡ AGP Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p<0.05)

¥—ßπ—Èπ®–‡ÀÁπ‰¥â«à“°“√‡æ‘Ë¡√–¥—∫§«“¡‡¢â¡¢âπ¢Õß

 ¡ÿπ‰æ√¢¡‘Èπ™—π¡’º≈µàÕπÈ”Àπ—°¢ÕßµàÕ¡‰∑¡— 

∑’Ë‡æ‘Ë¡ Ÿß¢÷Èπ π—Èπ¬àÕ¡À¡“¬∂÷ß°“√‡ √‘¡¢¡‘Èπ™—π

¡’º≈µàÕ°“√µÕ∫ πÕß¢Õß√–∫∫¿Ÿ¡‘§ÿâ¡°—π·≈–¬—ß

™à«¬≈¥°“√ΩÉÕµ—«¢Õß‡´≈≈å∑’Ë √â“ß¿Ÿ¡‘§ÿâ¡°—π„π‰°à‡π◊ÈÕ

 √ÿªº≈°“√«‘®—¬

°“√‡ √‘¡¢¡‘Èπ™—πºß∑’Ë√–¥—∫ curcuminoid 50,

100 ·≈– 150 ppm ‡ª√’¬∫‡∑’¬∫°—∫°≈ÿà¡§«∫§ÿ¡

·≈–°≈ÿà¡ AGP æ∫«à“‰°à‡π◊ÈÕ∑’Ë‰¥â¢¡‘Èπ™—π„π∑ÿ°√–¥—∫

®–¡’ª√‘¡“≥Õ“À“√∑’Ë°‘π °“√‡æ‘Ë¡πÈ”Àπ—°µ—« ¡’·π«

‚πâ¡¥’°«à“°≈ÿà¡§«∫§ÿ¡·≈–°≈ÿà¡ AGP ÷́Ëßº≈

¥—ß°≈à“«®–‡ÀÁπº≈™—¥‡®π„π™à«ßÕ“¬ÿ 3-6  —ª¥“Àå·≈–

0-6  —ª¥“Àå ‰°à‡π◊ÈÕ∑’Ë‰¥â√—∫¢¡‘Èπ™—π∑’Ë¡’ curcuminoid

∑’Ë√–¥—∫ 150 ppm ®–¡’Õ—µ√“°“√‡ª≈’Ë¬πÕ“À“√‡ªìπ

πÈ”Àπ—°µ—«  ·≈–§à“ª√– ‘∑∏‘¿“æ°“√º≈‘µ‚¥¬√«¡

¥’°«à“°≈ÿà¡§«∫§ÿ¡Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p<0.05)

·µà‰¡à·µ°µà“ß°—∫°≈ÿà¡ AGP πÈ”Àπ—°´“°·µàß·≈–

Õ«—¬«–¿“¬„π ‰°à‡π◊ÈÕ∑ÿ°°≈ÿà¡¡’πÈ”Àπ—°∑’Ë„°≈â‡§’¬ß°—π

¡’‡æ’¬ß·µàπÈ”Àπ—°´“°·µàß¢Õß°≈ÿà¡ curcuminoid

50 ppm ¡’·π«‚πâ¡ Ÿß°«à“∑ÿ°°≈ÿà¡°“√∑¥≈Õß ·≈–

æ∫«à“πÈ”Àπ—°¢ÕßµàÕ¡‰∑¡— „π‰°à‡π◊ÈÕ°≈ÿà¡∑’Ë‰¥â√—∫

curcuminoid 150 ppm ®–¡’πÈ”Àπ—°µàÕ¡‰∑¡—  Ÿß

°«à“°≈ÿà¡§«∫§ÿ¡·≈–°≈ÿà¡ AGP Õ¬à“ß¡’π—¬ ”§—≠

(p<0.05) º≈µàÕ°“√°√–µÿâπ¿Ÿ¡‘§ÿâ¡°—π ND ·≈– IB HI

titer ‰¡à¡’§«“¡·µ°µà“ß°—π ·µà¡’·π«‚πâ¡¢Õß°“√

µÕ∫ πÕßµàÕ°“√°√–µÿâπ¿Ÿ¡‘§ÿâ¡°—π‚√§‡¡◊ËÕ¡’°“√„™â

¢¡‘Èπ™—π„π√–¥—∫∑’Ë§«“¡‡¢â¡¢âπ¢Õß curcuminoid

∑’Ë Ÿß¢÷Èπ ¥—ßπ—Èπ„π°“√∑¥≈Õß§√—Èßπ’È°“√„™â ¡ÿπ‰æ√

¢¡‘Èπ™—π∑’Ë√–¥—∫ curcuminoid 150 ppm  àßº≈∑”„Àâ

‰°à‡π◊ÈÕ¡’ ¡√√∂π–°“√º≈‘µ¥’‡∑’¬∫‡∑à“°—∫°“√„™â¬“

ªØ‘™’«π– Chlortetracycline  ∑’Ë√–¥—∫ 60 ppm ·≈–

¡’·π«‚πâ¡µàÕ°“√°√–µÿâπ¿Ÿ¡‘§ÿâ¡°—π‚√§∑”„Àâ‰°à‡π◊ÈÕ

¡’ ÿ¢¿“æ∑’Ë¥’≈¥°“√„™â¬“Ø‘™’«π–„π°“√ªÑÕß°—π

·≈–√—°…“‚√§

¢âÕ‡ πÕ·π–

°“√‡ √‘¡¢¡‘Èπ™—πºß∑’Ë√–¥—∫ curcuminoid

150 ppm πà“®–‡ªìπ§«“¡‡¢â¡¢âπ∑’Ë ‡À¡“– ¡

‡π◊ËÕß®“°„Àâº≈„π¥â“π ¡√√∂π–°“√º≈‘µ∑’Ë¥’°«à“„π

∑ÿ°°≈ÿà¡°“√∑¥≈Õß ´÷Ëßº≈¥—ß°≈à“«„Àâº≈ Õ¥§≈âÕß

°—∫°“√°√–µÿâπ¿Ÿ¡‘§ÿâ¡°—π °“√„™â curcuminoid „π

√–¥—∫∑’Ë Ÿß®–¡’·π«‚πâ¡µàÕ°“√°√–µÿâπ¿Ÿ¡‘§ÿâ¡°—π

„π‰°à‡π◊ÈÕ‰¥â ®÷ß∑”„Àâ àßº≈¥’µàÕ‰°à‡π◊ÈÕ∑—Èß„π¥â“π

ª√– ‘∑∏‘¿“æ°“√º≈‘µ·≈– ÿ¢¿“æ ¡’§«“¡‡ªìπ‰ª‰¥â

∑’Ë®–„™â∑¥·∑π “√ªØ‘™’«π– ¥—ßπ—Èππà“®–¡’°“√»÷°…“

‡æ‘Ë¡¢÷È π∂÷ ß§«“¡‡¢â¡¢âπ„π°“√„™â „Àâ ‡À¡“– ¡

§«“¡§ßµ—«¢Õß “√°àÕπ∑’Ë®–π”‰ªº ¡Õ“À“√ ‡æ◊ËÕ

∑’Ë®– “¡“√∂π”‰ª„™âª√–‚¬™πå‰¥â®√‘ß„πÕπ“§µ

°‘µµ‘°√√¡ª√–°“»

§≥–ºŸâ ∑” ß “π«‘ ®— ¬ ¢Õ¢Õ∫§ÿ≥∫—≥±‘ µ

«‘∑¬“≈—¬¡À“«‘∑¬“≈—¬¢Õπ·°àπ „π°“√„Àâ∑ÿπ

 π—∫ πÿπ¥â“π°“√«‘®—¬
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‡Õ° “√Õâ“ßÕ‘ß

®‘‚√® »»‘ª√’¬®—π∑√å,  ÿ«√√≥“ °‘®¿“¿√≥å, §≥‘µ

 ÿ«√√≥∫√‘√—°…å, ™—¬‚¬ ™—≠™“≠∑‘æ¬ÿ∑∏≈,

æ‘¿æ  ¥ ’, À∑—¬√—µπå æß»åæ‘æ—≤π“°“√ ·≈–

∏«—™ ‡≈Á°¥”√ß»—°¥‘Ï. π—π∑«—π ∫ÿ≥¬–ª√–¿—»√

·≈– ÿ«√√≥ ∏’√–«√æ—π∏å (∫√√≥“∏‘°“√).

2545. °“√æ—≤π“°“√„™â ¡ÿπ‰æ√¢¡‘Èπ™—π

·≈–°“√„™â√à«¡°—∫ ¡ÿπ‰æ√øÑ“∑–≈“¬‚®√

‡ªìπ«—µ∂ÿ¥‘∫‡µ‘¡„πÕ“À“√ —µ«å  ”À√—∫

Õÿµ “À°√√¡°“√‡≈’È¬ß‰°à°√–∑ß. °“√

ª√–™ÿ¡«‘™“°“√ ¡ÿπ‰∑¬‚Õ°“ ·≈–∑“ß

‡≈◊Õ°„À¡à¢ÕßÕÿµ “À°√√¡º≈‘µ —µ«å

§√—Èß∑’Ë 1.  · ß‡∑’¬π°“√æ‘¡æå. °√ÿß‡∑æ¡À“π§√.

Àπâ“ 115-127.

∏√√¡»“ µ√å »√’ —µ¬‡ ∂’¬√, π«≈®—π∑√å æ“√—°…“,

π—π∑«—π ∫ÿ≥¬–ª√–¿—»√ ∑«’»—°¥‘Ï  àß‡ √‘¡

·≈–Õ√ÿ≥’  Õ‘ß§“°ÿ≈. 2548. °“√ª√–™ÿ¡

«‘™“°“√ ¡ÿπ‰∑¬‚Õ°“ ·≈–∑“ß‡≈◊Õ°„À¡à

¢ÕßÕÿµ “À°√√¡º≈‘µ —µ«å§√—Èß∑’Ë 3. ‡∑Á° ǻ

·Õπ¥å ‡®Õ√åπ—≈ æ—∫≈‘‡§™—Ëπ ®”°—¥.

°√ÿß‡∑æ¡À“π§√. Àπâ“ 71-75.

π—π∑«—π ∫ÿ≥¬–ª√–¿—»√. 2548. §«“¡ ”‡√Á®„π°“√

«‘®—¬·≈–æ—≤π“º≈‘µ¿—≥± ¡ÿπ‰æ√‡æ◊ËÕ„™â

„πª»ÿ —µ«å. °“√ª√–™ÿ¡«‘™“°“√ ¡ÿπ‰∑¬

‚Õ°“ ·≈–∑“ß‡≈◊Õ°„À¡à¢ÕßÕÿµ “À°√√¡

º≈‘µ —µ«å§√—Èß∑’Ë 3. ‡∑Á°´å ·Õπ¥å ‡®Õ√åπ—≈

æ—∫≈‘‡§™—Ëπ ®”°—¥. °√ÿß‡∑æ¡À“π§√.

Àπâ“ 19-21.
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µ“√“ß∑’Ë 1 · ¥ßº≈¢Õß°“√∑¥·∑π “√ªØ‘™’«π–‡√àß°“√‡µ‘∫‚µ¥â«¬ ¡ÿπ‰æ√¢¡‘Èπ™—π„πÕ“À“√µàÕ ¡√√∂π–

°“√º≈‘µ¢Õß‰°à‡π◊ÈÕ 0-6  —ª¥“Àå

 ¡√√∂π–°“√‡µ‘∫‚µ §«∫§ÿ¡
√–¥—∫°“√„™â curcuminoid „πÕ“À“√ CTC C.V

50 ppm 100 ppm 150 ppm 60 ppm %

®”π«π‰°à, µ—« 80 80 80 80 80 -

Õ—µ√“°“√‡≈’È¬ß√Õ¥, % 97.50 100.00 98.75 100.00 97.50 2.81

πÈ”Àπ—°‡√‘Ë¡µâπ, °√—¡/µ—« 44.19 43.88 44.31 44.38 43.94 0.78

πÈ”Àπ—° ÿ¥∑â“¬, °√—¡/µ—« 2,437 2,544 2,552 2,613 2,477 3.80

πÈ”Àπ—°µ—«∑’Ë‡æ‘Ë¡, °√—¡/µ—«

0-3  —ª¥“Àå 852 872 854 843 852 3.71

3-6  —ª¥“Àå 1,540 1,628 1,654 1,726 1,581 5.08

0-6  —ª¥“Àå 2,393 2,500 2,508 2,569 2,433 3.85

¥—™π’, % ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫°≈ÿà¡ªØ‘™’«π– 98.00 103.00 103.00 106.00 100.00 -

ª√‘¡“≥Õ“À“√∑’Ë°‘π, °√—¡/µ—«

0-3  —ª¥“Àå 1,186 1,193 1,179 1,169 1,156 3.04

3-6  —ª¥“Àå 3,011 3,008 3,084 3,103 3,013 4.67

0-6  —ª¥“Àå 4,197 4,201 4,264 4,272 4,169 3.87

¥—™π’, % ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫°≈ÿà¡ªØ‘™’«π– 100.66 100.76 102.26 102.46 100.00 -

Õ—µ√“°“√·≈°‡π◊ÈÕ

0-3  —ª¥“Àå 1.39 1.37 1.38 1.39 1.36 2.67

3-6  —ª¥“Àå 1.96a 1.85ab 1.87ab 1.80b 1.91ab 3.61

0-6  —ª¥“Àå 1.75a 1.68b 1.70ab 1.66b 1.71ab 2.20

¥—™π’, % ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫°≈ÿà¡ªØ‘™’«π– 102.34 97.40 98.65 96.67 100.00 -

EEF (0-42 «—π) 322.84c 362.81ab 355.26abc 375.71a 335.97bc 6.20

a,b,c §à“‡©≈’Ë¬„π∫√√∑—¥‡¥’¬«°—π∑’Ë°”°—∫¥â«¬µ—«Õ—°…√µà“ß°—π¡’§«“¡·µ°µà“ß°—π∑“ß ∂‘µ‘ (p<0.05)



40 «“√ “√«‘®—¬ ¡¢. (∫».) 7 (2) :  ‡¡.¬. - ¡‘.¬. 2550

µ“√“ß∑’Ë 2 · ¥ß§à“‡©≈’Ë¬√–¥—∫¿Ÿ¡‘§ÿâ¡°—πµàÕ«—§´’π ND ·≈– IB ¢Õß‰°à‡π◊ÈÕ ¡ÿπ‰æ√¢¡‘Èπ™—π

HI-titer (log
2
)

√–¥—∫ curcuminoid, ppm ¢ÕßÕ“À“√

0.00 50 100 150 CTC C.V., %

ND - 7  «—π 2.25 3.00 2.25 2.75 2.00 45.02

- 21 «—π 1.38 2.50 2.75 1.61 1.50 50.64

- 36  «—π 2.38 1.50 1.50 2.61 2.88 42.91

IB - 7  «—π 9 7 9.5 9 7.5 16.84

- 21 «—π 6.50 4.75 5.88 4.88 4.88 29.54

- 36  «—π 3.25 3.00 3.25 3.50 3.38 22.56

µ“√“ß∑’Ë 3 º≈¢Õß°“√‡ √‘¡ ¡ÿπ‰æ√¢¡‘Èπ™—πºß„πÕ“À“√µàÕ πÈ”Àπ—°´“°·µàß ·≈–πÈ”Àπ—°Õ«—¬«–¿“¬„π¢Õß‰°à‡π◊ÈÕ

≈—°…≥–∑’Ë»÷°…“
√–¥—∫ curcuminoid, ppm ¢ÕßÕ“À“√ AGP %

0.00 50 100 150 Chlortetracycline C.V.

ππ.´“°·µàß, % ¢ÕßπÈ”Àπ—°µ—«1/ 64.36 66.30 66.24 64.99 65.70 2.65

ππ.µ—∫, % ¢ÕßπÈ”Àπ—°µ—« 1.59 1.48 1.60 1.68 1.65 7.76

ππ.À—«„®, % ¢ÕßπÈ”Àπ—°µ—« 0.30 0.30 0.32 0.32 0.30 8.71

ππ.°÷Îπ , % ¢ÕßπÈ”Àπ—°µ—« 1.19 1.29 1.30 1.30 1.33 8.27

ππ.µàÕ¡‰∑¡— , % ¢ÕßπÈ”Àπ—°µ—« 0.27b 0.30b 0.35ab 0.40a 0.30b 17.44

ππ.µàÕ¡‡∫Õ√å´“, % ¢ÕßπÈ”Àπ—°µ—« 0.055 0.054 0.057 0.061 0.063 27.60

ππ.¡â“¡, % ¢ÕßπÈ”Àπ—°µ—« 0.13 0.13 0.12 0.12 0.13 27.11

a,b §à“‡©≈’Ë¬„π∫√√∑—¥‡¥’¬«°—π∑’Ë°”°—∫¥â«¬µ—«Õ—°…√µà“ß°—π¡’§«“¡·µ°µà“ß°—π∑“ß ∂‘µ‘ (p<0.05)
1/ πÈ”Àπ—°´“°Õÿàπ‰¡à√«¡ À—«, §Õ, ·¢âß ·≈–Õ«—¬«–¿“¬„π




