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Effects of  dietary pigment on survival and disease (white spot syndrome virus: WSSV) resistance in

black tiger shrimp post larva (Penaeus monodon, Fabricius) (PL15) for a 30-day period were studied.  The

results showed that not only was mean survival of black tiger shrimp (PL15) fed with supplementation of

Lucarotene or Betatene at 125 mg/kg diet significantly higher (P<0.05) but also the body color was increased.

There were no effects of dietary pigment on mean weight, percent weight gain and WSSV resistance.
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Effect of dietary pigment on black tiger shrimp post larva
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»÷°…“º≈¢Õß√ß§«—µ∂ÿ 4 ™π‘¥ µàÕÕ—µ√“√Õ¥·≈–§«“¡µâ“π∑“π‚√§µ—«·¥ß¥«ß¢“«„π≈Ÿ°°ÿâß°ÿ≈“¥”«—¬ÕàÕπ

√–¬–‚æ µå≈“√å«“ (PL15) ‚¥¬‡≈’È¬ß≈Ÿ°°ÿâß„π√–∫∫πÈ”‰À≈‡«’¬π „ÀâÕ“À“√‡¡Á¥∑’Ëº ¡√ß§«—µ∂ÿµà“ßÊ 4 ™π‘¥ §◊Õ  Ÿµ√∑’Ë 1

‡ªìπ™ÿ¥§«∫§ÿ¡‰¡àº ¡√ß§«—µ∂ÿ  Ÿµ√∑’Ë 2-6 º ¡√ß§«—µ∂ÿ ‚¥¬º ¡≈Ÿ·§π∑‘πæ‘Èß§å (Lucantin pink) 50 ¡°./°°.    º ¡

≈Ÿ·§‚√∑’π (Lucarotene) 1.25 ¡°./°°. º ¡≈Ÿ·§‚√∑’π (Lucarotene) 200 ¡°./°°. º ¡‡∫µâ“∑’π (Betatene) 125 ¡°./

°°. ·≈–º ¡ “À√à“¬‡°≈’¬«∑Õß (Spirulina) 30 °√—¡/°°. µ“¡≈”¥—∫ æ∫«à“≈Ÿ°°ÿâß∑’Ë‰¥â√—∫Õ“À“√∑¥≈Õß∑’Ëº ¡

≈Ÿ·§‚√∑’π 125 ¡°./°°. ·≈–∑’Ëº ¡‡∫µâ“∑’π 125 ¡°./°°. ‡ªìπ√–¬–‡«≈“ 30 «—π ¡’‡ªÕ√å‡´Áπµå°“√√Õ¥ Ÿß°«à“≈Ÿ°°ÿâß∑’Ë

‰¥â√—∫Õ“À“√∑¥≈Õß∑’Ë‰¡àº ¡√ß§«—µ∂ÿ Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ 95% ·≈–¡’ ’‡¢â¡°«à“≈Ÿ°°ÿâß∑’Ë‰¥â

√—∫Õ“À“√∑¥≈Õß∑’Ë‰¡àº ¡√ß§«—µ∂ÿ πÈ”Àπ—°‡©≈’Ë¬·≈–‡ªÕ√å‡´ÁπµåπÈ”Àπ—°∑’Ë‡æ‘Ë¡¢÷Èπ‰¡à¡’§«“¡·µ°µà“ß°—π∑“ß ∂‘µ‘

√–À«à“ßÕ“À“√∑¥≈Õß∑—Èß 6  Ÿµ√  à«πº≈µàÕ§«“¡µâ“π∑“π‚√§µ—«·¥ß¥«ß¢“«¢Õß≈Ÿ°°ÿâß∑’Ë‰¥â√—∫Õ“À“√∑—Èß 6  Ÿµ√ ·¡â«à“

‰¡à¡’§«“¡·µ°µà“ß°—π∑“ß ∂‘µ‘ ·µà§à“‡ªÕ√å‡´Áπµå‡©≈’Ë¬Õ—µ√“°“√√Õ¥µ“¬À≈—ß®“°‰¥â√—∫‡™◊ÈÕ‰«√— µ—«·¥ß¥«ß¢“«¢Õß≈Ÿ°°ÿâß∑’Ë

‰¥â√—∫Õ“À“√º ¡≈Ÿ·§π∑‘πæ‘Èß§å 50 ¡°./°°. º ¡ “À√à“¬‡°≈’¬«∑Õß 30 °√—¡/°°. À√◊Õº ¡‡∫µâ“∑’π 125 ¡°./°°.  ¡’

·π«‚πâ¡¥’°«à“≈Ÿ°°ÿâß∑’Ë‰¥â√—∫Õ“À“√∑’Ë‰¡àº ¡√ß§«—µ∂ÿµ“¡≈”¥—∫

°ÿâß°ÿ≈“¥”‡ªìπ —µ«åπÈ”‡»√…∞°‘®∑’Ë ”§—≠¢Õßª√–‡∑»
‰∑¬  ·µà¥â«¬ ¿“«–·«¥≈âÕ¡∑’Ë‡ª≈’Ë¬π·ª≈ß‰ª àßº≈„Àâ°“√
‡æ“–‡≈’È¬ß°ÿâß°ÿ≈“¥”„πªí®®ÿ∫—πª√– ∫ªí≠À“¡“°¡“¬ ‡™àπ
ªí≠À“‚√§√–∫“¥ ‰¥â·°à ·∫§∑’‡√’¬ ‰«√—  ·≈–ª√ ‘µ  ªí≠À“
 “√æ‘…∑’Ëªπ‡ªóôÕπ„ππÈ” √«¡∑—Èßªí≠À“∑“ß°“√§â“Õ—π‡π◊ËÕß
¡“®“°°“√¢¬“¬µ—«¢Õß∏ÿ√°‘®‡æ“–‡≈’È¬ß°ÿâß∑–‡≈„πÀ≈“¬
ª√–‡∑»∑—Ë«‚≈°  àßº≈„Àâª√–‡∑»‰∑¬¡’§Ÿà·¢àß∑“ß°“√§â“
‡æ‘Ë¡¢÷Èπ·≈–¡’°“√·¢àß¢—πº≈‘µ°ÿâß∑’Ë¡’≈—°…≥–µ√ß°—∫§«“¡
µâÕß°“√¢Õßµ≈“¥ ‡™àπ °ÿâß∑’Ë¡’ ’·¥ß‡¢â¡‡ªìπ∑’ËµâÕß°“√ ¢Õß
µ≈“¥·≈–¢“¬‰¥â√“§“¥’°«à“°ÿâß∑’Ë¡’ ’ÕàÕπ∑—Èß„πµ≈“¥≠’ËªÿÉπ
(Yamada et al., 1990) ·≈–π‘«´’·≈π¥å (Bird and Savage,

1990) ®÷ß‰¥â¡’ºŸâ∑¥≈Õß„™â√ß§«—µ∂ÿº ¡„πÕ“À“√°ÿâß‡æ◊ËÕ
‡æ‘Ë¡ ’¢Õß°ÿâß„Àâ‡¢â¡¢÷Èπ ´÷Ëßæ∫«à“√ß§«—µ∂ÿ™à«¬‡ √‘¡ √â“ß ’
¢Õß°ÿâß§ÿ√ÿ¡à“‚µ‡µÁ¡«—¬ (Yamada et al., 1990) ·≈–°ÿâß
°ÿ≈“¥”‚µ‡µÁ¡«—¬„Àâ‡¢â¡¢÷Èπ‰¥â  (¡–≈‘ ·≈–§≥–, 2543)

πÕ°®“°°ÿâß·≈â«¬—ßæ∫«à“¡’°“√„™â„πª≈“ —́≈¡Õπ (Wathne

et al., 1998) ª≈“‡∑√â“∑å (Sommer et al., 1991) ª≈“π‘≈
(Katsuyama and Matsuno, 1988) √«¡∑—Èßª≈“ «¬ß“¡ ‡™àπ
ª≈“∑Õß·≈–ª≈“§“√åæ (Bird and Savage, 1990) ·≈–
‡æ◊ËÕ‡ √‘¡ √â“ß√–∫∫¿Ÿ¡‘§ÿâ¡°—π‚√§„π°ÿâß‚µ‡µÁ¡«—¬ ‚¥¬™à«¬
„Àâ§«“¡µâ“π∑“π‚√§µ‘¥‡™◊ÈÕ·∫§∑’‡√’¬‡æ‘Ë¡¢÷Èπ‰¥â ‡π◊ËÕß®“°
√ß§«—µ∂ÿÕ“®‡ªìπµ—«™à«¬ ªÑÕß°—π¡‘„Àâ‡¡Á¥‡≈◊Õ¥°ÿâß∂Ÿ°∑”≈“¬
®“°Õπÿ¡Ÿ≈Õ‘ √–À√◊ÕÕ“®™à«¬„π°“√ √â“ß‡¡Á¥‡≈◊Õ¥°ÿâß (¡–≈‘
·≈–§≥–, 2543) πÕ°®“°π’È¬—ß™à«¬„Àâ°ÿâß≈¥§«“¡‡§√’¬¥
‡π◊ËÕß®“°°“√‡ª≈’Ë¬π·ª≈ß  ¿“æ·«¥≈âÕ¡‰¥âÕ’°¥â«¬ (Chien

et al., 2003) „πª≈“‡√π‚∫«å‡∑√â“∑åæ∫«à“°“√‡ √‘¡√ß§«—µ∂ÿ
„πÕ“À“√∑”„Àâ§«“¡«àÕß‰«¢Õß´’√—¡·Õπµ‘‚ª√µ‘‡Õ  (serum

antiprotease) ·≈–´’√—¡§Õ¡æ≈’‡¡âπµå (serum complement

activity) ‡æ‘Ë¡¡“°¢÷Èπ (Thomson et al., 1995)   à«πº≈
¢Õß√ß§«—µ∂ÿµàÕ§«“¡µâ“π∑“πµàÕ‚√§µ‘¥‡™◊ÈÕ∑’Ë‡°‘¥®“°‰«√— 

However, mean WSSV resistance of black tiger shrimp (PL15) fed diet containing  Lucantin pink 50 mg/kg

diet, Spirulina 30 g/kg diet or Betatene 125 mg/kg diet was higher than that of control.

Key words : carotenoid,  growth, disease resistant, black tiger shrimp, Penaeus monodon
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º≈¢Õß√ß§«—µ∂ÿµàÕ°ÿâß°ÿ≈“¥”«—¬ÕàÕπ

πæ√—µπå ·∑àπ¡“° ·≈–§≥–

‚¥¬‡©æ“–‚√§µ—«·¥ß¥«ß¢“« ·≈–º≈¢Õß√ß§«—µ∂ÿµàÕ°ÿâß
°ÿ≈“¥”«—¬ÕàÕπ¬—ß¡’¢âÕ¡Ÿ≈πâÕ¬¡“°  ∑—ÈßÊ ∑’Ë√–¬–«—¬ÕàÕπ°Á
‡ªìπ™à«ß√–¬–‡«≈“∑’Ë¡’§«“¡ ”§—≠ ‡æ√“–∂â“°ÿâß«—¬ÕàÕπ¡’ ÿ¢
¿“æ¥’¡’√–∫∫¿Ÿ¡‘§ÿâ¡°—π‚√§∑’Ë¥’°Á®– àßº≈„Àâ¡’Õ—µ√“°“√√Õ¥
 Ÿß¢÷Èπ àßº≈„Àâ‡°…µ√°√ºŸâ‡æ“–‡≈’È¬ß‰¥âº≈º≈‘µ¡“°¢÷Èπ·≈–
¡’°”‰√¡“°¢÷Èπ„π∑’Ë ÿ¥

°“√«‘®—¬π’È‰¥â»÷°…“º≈¢Õß√ß§«—µ∂ÿ 4 ™π‘¥ ‰¥â·°à
≈Ÿ·§π∑‘πæ‘Èß§å ≈Ÿ·§‚√∑’π ‡∫µâ“∑’π ·≈– “À√à“¬‡°≈’¬«∑Õß
µàÕÕ—µ√“°“√√Õ¥  ·≈–§«“¡µâ“π∑“π‚√§µ—«·¥ß¥«ß¢“«
„π°ÿâß°ÿ≈“¥”«—¬ÕàÕπ (Penaeus monodon, Fabricius) √–¬–
‚æ µå≈“«“ (PL15) ‡æ◊ËÕπ”‰ª„™âª√–‚¬™πå„π°“√‡æ“–‡≈’È¬ß
°ÿâß°ÿ≈“¥”µàÕ‰ª

Õÿª°√≥å·≈–«‘∏’°“√∑¥≈Õß

1.  —µ«å∑¥≈Õß

°ÿâß°ÿ≈“¥”«—¬ÕàÕπ√–¬–‚æ µå≈“√å«“ (PL15) ®“°ø“√å¡
∑’Ë‰¡à‡§¬¡’ª√–«—µ‘°“√‡°‘¥‚√§π”¡“µ√«®°“√µ‘¥‡™◊ÈÕ‰«√— 
µ—«·¥ß¥«ß¢“«¥â«¬«‘∏’ªØ‘°‘√‘¬“≈Ÿ°‚´à‚æ≈‘‡¡Õ√å‡√  (poly-

merase chain reaction) ‡¡◊ËÕ‰¡àæ∫°“√µ‘¥‡™◊ÈÕ¥—ß°≈à“« °Á
π”¡“‡≈’È¬ß¥â«¬Õ“À“√ºß ∑’Ë»Ÿπ¬å«‘®—¬ ÿ¢¿“æ —µ«åπÈ” ¿“§«‘™“
«“√‘™»“ µ√å §≥–∑√—æ¬“°√∏√√¡™“µ‘ ¡À“«‘∑¬“≈—¬ ß¢≈“-
π§√‘π∑√å ®“°π—Èπ§—¥µ—«∑’Ë¡’¢π“¥„°≈â‡§’¬ß°—π‡æ◊ËÕπ”‰ª„™â
∑¥≈Õß„π¢âÕ 3 ·≈– 4  µàÕ‰ª

2. Õ“À“√∑¥≈Õß

 √â“ß Ÿµ√Õ“À“√∑¥≈Õß®”π«π 6  Ÿµ√„Àâ¡’√–¥—∫
‚ª√µ’π‰¢¡—π·≈–§ÿ≥§à“∑“ß‚¿™π“°“√Õ◊ËπÊ ‡∑à“°—π¬°‡«âπ
√ß§«—µ∂ÿµà“ß°—π §◊Õ  Ÿµ√∑’Ë 1 ‰¡àº ¡√ß§«—µ∂ÿ  Ÿµ√∑’Ë 2-6
º ¡√ß§«—µ∂ÿ´÷Ëß‰¥â√—∫®“°∫√‘…—∑ BASF „π·µà≈– Ÿµ√¥—ßπ’È
 Ÿµ√∑’Ë 2 º ¡≈Ÿ·§π∑‘πæ‘Èß§å 50 ¡°./°°.  Ÿµ√∑’Ë 3 º ¡
≈Ÿ·§‚√∑’π 125 ¡°./°°.  Ÿµ√∑’Ë 4 º ¡≈Ÿ·§‚√∑’π 200 ¡°./
°°.    Ÿµ√∑’Ë 5 º ¡‡∫µ“∑’π 125 ¡°./°°. ·≈– Ÿµ√∑’Ë 6

º ¡ “À√à“¬‡°≈’¬«∑Õß 30 °√—¡/°°. ∑”°“√™—Ëß«— ¥ÿ
Õ“À“√µ“¡  Ÿµ√„π Table 1 º ¡·≈–Õ—¥‡¡Á¥ À≈—ß®“°π—Èπ
Õ∫·Àâß„πµŸâÕ∫ ∑’ËÕÿ≥À¿Ÿ¡‘ 60


 C ‡ªìπ‡«≈“ 4 ™—Ë«‚¡ß ·≈–

π”¡“∂Ÿ°—∫µ–·°√ß¡ÿâß≈«¥¢π“¥ª√–¡“≥ 0.6 ¡¡. „ÀâÕ“À“√
·µ°ÕÕ°‡ªìπ‡°≈Á¥¢π“¥æÕ‡À¡“–µàÕ°“√®—∫°‘π¢Õß°ÿâß

√–¬–‚æ µå≈“√å«“ ·≈–π”¡“Õ∫Õ’°§√—Èß®π°«à“§«“¡™◊Èπ„π
Õ“À“√µË”°«à“ 10% ®“°π—Èπ®÷ß‡°Á∫„ à∂ÿßæ≈“ µ‘°·™à„πµŸâ‡¬Áπ
‡æ◊ËÕ„™â∑¥≈ÕßµàÕ‰ª

3. °“√»÷°…“º≈¢Õß√ß§«—µ∂ÿµàÕ°“√√Õ¥µ“¬

π”≈Ÿ°°ÿâß„π¢âÕ 1 ∑’Ë¡’πÈ”Àπ—°‡©≈’Ë¬‡√‘Ë¡µâπ 6.1 ¡°.
·≈â«ª≈àÕ¬≈ß‡≈’È¬ß„π∂—ß‰ø‡∫Õ√å°≈“ §«“¡®ÿ 100 ≈‘µ√  ·≈–
¡’πÈ”∫√√®ÿ 85 ≈‘µ√ ∂—ß≈– 200 µ—« ·∫àß‡ªìπ 6 ™ÿ¥°“√∑¥≈Õß
µ“¡ Ÿµ√Õ“À“√„π¢âÕ 2  ™ÿ¥°“√∑¥≈Õß≈– 5 ´È”  ·µà≈–
™ÿ¥°“√∑¥≈Õß¡’√–∫∫πÈ”‰À≈‡«’¬π‰ª Ÿà°“√°√Õß¥â«¬‡ âπ„¬
 —ß‡§√“–Àå·≈â«≈ß Ÿà∂—ßæ—°´÷Ëß¡’√–¬–°—°æ—°™≈»“ µ√å (hy-

draulic retention times) 0.47 ™—Ë«‚¡ß ·≈â«®÷ß‰À≈°≈—∫ Ÿà∂—ß
‡≈’È¬ß  „ÀâÕ“À“√«—π≈– 5 ¡◊ÈÕ‚¥¬ª√‘¡“≥Õ“À“√∑’Ë„Àâ®–„Àâ
‡°‘πæÕ·≈–¥Ÿ¥µ–°Õπ°àÕπ„ÀâÕ“À“√¡◊ÈÕµàÕ‰ª ∑”°“√µ√«®
«‘‡§√“–Àå§ÿ≥¿“æπÈ”∑ÿ° —ª¥“Àå §à“§«“¡‡ªìπ°√¥-¥à“ß «—¥
‚¥¬‡§√◊ËÕß æ’‡Õ™¡‘‡µÕ√å §«“¡‡§Á¡«—¥‚¥¬·Œπ¥å√’·ø√°‚µ-
¡‘‡µÕ√å §à“§«“¡‡ªìπ¥à“ß∑—ÈßÀ¡¥„™â«‘∏’¢Õß APHA (1998)

·Õ¡‚¡‡π’¬·≈–‰π‰µ√∑å„™â«‘∏’¢Õß Strickland ·≈– Parsons

(1977)  ‡¡◊ËÕ§√∫ 30 «—π π—∫®”π«π°ÿâß∑’Ë‡À≈◊Õ√Õ¥·≈–™—Ëß
πÈ”Àπ—°°ÿâß„π·µà≈–∂—ß ‡æ◊ËÕ§”π«≥Õ—µ√“°“√√Õ¥µ“¬ πÈ”
Àπ—°‡©≈’Ë¬·≈– ‡ªÕ√å‡´ÁπµåπÈ”Àπ—°∑’Ë‡æ‘Ë¡¢÷Èπ (% weight gain)

¢Õß°ÿâß·µà≈–™ÿ¥°“√∑¥≈Õß  √«¡∑—Èß —ß‡°µ§«“¡‡¢â¡¢Õß ’
°ÿâß‚¥¬°“√π”‰ª µâ¡„ππÈ”‡¥◊Õ¥π“π 5 π“∑’ ·≈â«®÷ß‡ª√’¬∫
‡∑’¬∫°—∫™ÿ¥ ’¡“µ√∞“π (Salmo Fan)

4. °“√«‘‡§√“–Àå√ß§«—µ∂ÿ

‡¡◊ËÕ ‘Èπ ÿ¥°“√∑¥≈Õßπ”≈Ÿ°°ÿâß·µà≈–™ÿ¥°“√∑¥≈Õß
¡“·™à·¢Áß‚¥¬„™â‰π‚µ√‡®π‡À≈« ·≈–∑”„Àâ·Àâß‚¥¬„™â‡§√◊ËÕß
freeze dry ·≈â«®÷ßπ” àßÀâÕßªØ‘∫—µ‘°“√¢Õß∫√‘…—∑ BASF

‡æ◊ËÕ«‘‡§√“–ÀåÀ“ª√‘¡“≥√ß§«—µ∂ÿ‚¥¬«‘∏’°“√¥—ßµàÕ‰ªπ’È
4.1 °“√«‘‡§√“–Àåª√‘¡“≥‡∫µ“·§‚√∑’π (β-caro-

tene) ·≈– ·§π∑“·´π∑’π (Canthaxanthin)

π”µ—«Õ¬à“ß∫¥≈–‡Õ’¬¥ 1 °√—¡ ‡µ‘¡ EDTA 1

°√—¡ ¬àÕ¬¥â«¬‚ª√‡π  (pronase) 20 ¡°.  ∑√‘ª ‘́π (trypsin)

50 ¡°. ·≈– ‡ªª´‘π (pepsin) 50 ¡°. ∑’Ë 50oC  10 π“∑’
®÷ß‡µ‘¡ 2 : 5 : 1 ¢Õß ethanol : cyclohexane : ethyl

acetate ª√‘¡“µ√ 140 ¡≈. ‡¢¬à“ 10 π“∑’  ∑”„Àâ‡°‘¥°“√
·¬°™—Èπ‚¥¬‡µ‘¡ “√≈–≈“¬‡°≈◊ÕÕ‘Ë¡µ—« 70 ¡≈. ·¬°‡©æ“–
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 “√≈–≈“¬ à«π∫πÕÕ°¡“°√Õß¥â«¬‡¡¡‡∫√π∑’Ë¡’¢π“¥√Ÿæ√ÿπ
0.45 ‰¡‚§√‡¡µ√ ·≈â«®÷ß©’¥ “√¥—ß°≈à“« 20 ‰¡‚§√≈‘µ√
‡¢â“ Ÿà√–∫∫ High performance liquid chromatography

(HPLC) ∑’Ë„™â§Õ≈—¡πå Lichrosorb Si 60 (Merck) „π
Õ—µ√“‡√Á« 0.65 ¡≈./π“∑’    ·≈â«™– (elude) ¥â«¬ 5 : 1 ¢Õß
cyclohexane : ethyl acetate µ√«® Õ∫ “√¥â«¬ UV-Vis

detector (Visi-Duo, Linear Instruments Corp.) ∑’Ë
§«“¡¬“«§≈◊Ëπ 470 π“‚π‡¡µ√  §”π«≥ª√‘¡“≥ “√‚¥¬
‡∑’¬∫°—∫ β-carotene ·≈– canthaxanthin ¡“µ√∞“π (BASF

Fine Chemical Division, 1998)

4.2 °“√«‘‡§√“–Àåª√‘¡“≥·Õ µ“·´π∑’π (Asta-

xanthin)

π”µ—«Õ¬à“ß∫¥≈–‡Õ’¬¥ 10 °√—¡  °—¥¥â«¬ 2 : 5
¢Õß ethanol : butyl methyl ether ª√‘¡“µ√ 140 ¡≈.
‡¢¬à“ 10 π“∑’ ∑”„Àâ‡°‘¥°“√·¬°™—Èπ‚¥¬‡µ‘¡ “√≈–≈“¬‡°≈◊Õ

Õ‘Ë¡µ—« 70 ¡≈. ·¬°‡©æ“– “√≈–≈“¬ à«π∫πÕÕ°¡“√–‡À¬
¥â«¬‚´‡¥’¬¡ —́≈‡øµ ®÷ß‡µ‘¡ 86 : 14 ¢Õß n-heptane :

acetone ≈ß‰ª °√Õß¥â«¬‡¡¡‡∫√π∑’Ë¡’¢π“¥√Ÿæ√ÿπ  0.45

‰¡‚§√‡¡µ√ ·≈â«®÷ß©’¥ “√¥—ß°≈à“« 50 ‰¡‚§√≈‘µ√ ‡¢â“ Ÿà√–∫∫
HPLC ∑’Ë„™â§Õ≈—¡πå Lichrosorb Si 60 (Merck) ·≈â«™–¥â«¬
86 : 14 ¢Õß n-heptane : acetone  „πÕ—µ√“‡√Á« 2 ¡≈./π“∑’
µ√«® Õ∫ “√¥â«¬ diode array detector ∑’Ë§«“¡¬“«§≈◊Ëπ
470 π“‚π‡¡µ√ §”π«≥ª√‘¡“≥ “√‚¥¬‡∑’¬∫°—∫ citra-

naxanthin ¡“µ√∞“π (BASF  Fine Chemical Division,

1999)

5. °“√»÷°…“º≈¢Õß√ß§«—µ∂ÿµàÕ§«“¡µâ“π∑“π‚√§µ—«·¥ß

¥«ß¢“«

π”°ÿâß∑’Ë¡’¢π“¥‡∑à“Ê °—π∂—ß≈– 20 µ—« ®”π«π 3 ´È”
¢Õß·µà≈–™ÿ¥°“√∑¥≈Õß„π¢âÕ 1 ÷́Ëß‰¥â√—∫Õ“À“√∑¥≈Õß

Table 1. Composition of diet for black tiger shrimp post larva 15

(Penaeus monodon, Fabricius).

                  Diet no.

           1              2 3    4     5       6

Fish meal 280 280 280 280 278 250
Shrimp head meal 100 100 100 100 100 100
Squid meal 50 50 50 50 50 50
Wheat gluten 60 60 60 60 60 60
Soybean meal 100 100 100 100 100 100
Wheat flour 200 200 200 200 200 200
Rice flour 101 100.5 99.75 99 96.75 101
Fish oil 20 20 20 20 20 20
Lecithin 20 20 20 20 20 20
Cholesterol 5 5 5 5 5 5
Vitamin-mix 3.3 3.3 3.3 3.3 3.3 3.3
Choline 3 3 3 3 3 3
Vitamin E 1.5 1.5 1.5 1.5 1.5 1.5
Vitamin C 1 1 1 1 1 1
Mineral 40 40 40 40 40 40
BHT 0.2 0.2 0.2 0.2 0.2 0.2
Zeolite 15 15 15 15 15 15
Lucantin Pink (10%) 0 0.5 0 0 0 0
Lucarotene (10%) 0 0 1.25 2.0 0 0
Betatene (2%) 0 0 0 0 6.25 0
Spirulina 0 0 0 0 0 30

Total 1,000 1,000 1,000 1,000 1,000 1,000

Ingredient (g/kg)
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º≈¢Õß√ß§«—µ∂ÿµàÕ°ÿâß°ÿ≈“¥”«—¬ÕàÕπ

πæ√—µπå ·∑àπ¡“° ·≈–§≥–

·µà≈– Ÿµ√¡“·≈â«‡ªìπ√–¬–‡«≈“ 30 «—π ª≈àÕ¬≈ß∂—ß™π‘¥
‡¥’¬«°—π °—∫¢âÕ 1 ·µà¡’πÈ”∑–‡≈∑’Ëºà“π°“√¶à“‡™◊ÈÕ∫√√®ÿ∂—ß≈–
12 ≈‘µ√ ‡µ‘¡‡™◊ÈÕ‰«√— µ—«·¥ß¥«ß¢“« „Àâ‰¥â§«“¡‡¢â¡¢âπ
2 x 10-4 ·™à‰«â 3 ™—Ë«‚¡ß ·≈â«®÷ß‡µ‘¡πÈ”∑–‡≈∑’Ëºà“π°“√¶à“
‡™◊ÈÕ®π‰¥â 85 ≈‘µ√ „ÀâÕ“À“√∑¥≈Õß‡À¡◊Õπ°—∫°“√∑¥≈Õß
„π¢âÕ 3 ∑”°“√∫—π∑÷°®”π«π°ÿâß∑’Ë√Õ¥µ“¬·≈–µ—°µ—«∑’Ëµ“¬
ÕÕ°®π§√∫ 10 «—π  §”π«≥Õ—µ√“°“√√Õ¥µ“¬¢Õß°ÿâß
 à«π°ÿâß∑’Ëµ“¬π”‰ªµ√«®À“‡™◊ÈÕ‰«√— µ—«·¥ß¥«ß¢“«‚¥¬«‘∏’
ªØ‘°√‘¬“≈Ÿ°‚´à‚æ≈‘‡¡Õ√å‡√  ‡æ◊ËÕ¬◊π¬—π “‡Àµÿ°“√µ“¬

º≈·≈–«‘®“√≥åº≈°“√∑¥≈Õß

1. °“√»÷°…“º≈¢Õß√ß§«—µ∂ÿµàÕ°“√√Õ¥µ“¬

‡¡◊ËÕ ‘Èπ ÿ¥°“√∑¥≈Õß æ∫«à“Õ—µ√“°“√√Õ¥µ“¬‡©≈’Ë¬
¢Õß°ÿâß°ÿ≈“¥”«—¬ÕàÕπ∑’Ë‰¥â√—∫Õ“À“√∑¥≈Õß Ÿµ√∑’Ë 3 ¡’§à“
 Ÿß∑’Ë ÿ¥√Õß≈ß¡“§◊Õ≈Ÿ°°ÿâß∑’Ë‰¥â√—∫Õ“À“√∑¥≈Õß Ÿµ√∑’Ë 5    Ÿµ√
∑’Ë 4  Ÿµ√∑’Ë 6  Ÿµ√∑’Ë 1 ·≈– Ÿµ√∑’Ë 2 µ“¡≈”¥—∫ ™ÿ¥°“√
∑¥≈Õß∑’Ë‰¥â√—∫Õ“À“√ Ÿµ√∑’Ë 3 ·≈– 5 ́ ÷Ëßº ¡¥â«¬≈Ÿ§“‚√∑’π
125 ¡°./°°. ·≈–‡∫µâ“∑’π 125 ¡°./°°. µ“¡≈”¥—∫ ∑”„Àâ
°ÿâß°ÿ≈“¥”«—¬ÕàÕπ¡’Õ—µ√“√Õ¥ Ÿß·≈–¡’§«“¡·µ°µà“ß®“°™ÿ¥
§«∫§ÿ¡ ·≈–™ÿ¥°“√∑¥≈ÕßÕ◊ËπÊ Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘
∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ 95%   ”À√—∫°ÿâß°ÿ≈“¥”«—¬ÕàÕπ∑’Ë
‡≈’È¬ß¥â«¬Õ“À“√º ¡≈Ÿ·§π∑‘πæ‘Èß§å 50 ¡°./°°. Õ“À“√
≈Ÿ·§‚√∑’π 200 ¡°./°°. À√◊Õ º ¡ “À√à“¬‡°≈’¬«∑Õß
ª√‘¡“≥ 30 °√—¡/°°. „Àâº≈‰¡à·µ°µà“ß®“°™ÿ¥§«∫§ÿ¡∑’Ë

‰¡à‰¥âº ¡√ß§«—µ∂ÿ (P>0.05) ÷́Ëß¡’Õ—µ√“°“√√Õ¥Õ¬Ÿà√–À«à“ß
42-55% ∑—Èßπ’ÈÕ“®‡π◊ËÕß®“°√–¬–‡«≈“¢Õß°“√∑¥≈Õß∑’Ë —Èπ
‡°‘π‰ª ¬—ß§ß‰¡à‡ÀÁπ§«“¡·µ°µà“ß Chien ·≈– Jeng (1992)

√“¬ß“π«à“°ÿâß§ÿ√ÿ¡à“ (Penaeus japonicus) πÈ”Àπ—° 6 °√—¡
∑’Ë‰¥â√—∫Õ“À“√‡ √‘¡√ß§«—µ∂ÿ·Õ µ“·´π∑’π‡ªìπ√–¬–‡«≈“
4 ‡¥◊Õπ ¡’Õ—µ√“°“√√Õ¥ Ÿß°«à“°ÿâß∑’Ë‰¥â√—∫Õ“À“√‰¡à¡’°“√
‡ √‘¡·Õ µ“·´π∑’π   ∑’Ë‡ªìπ‡™àππ’È°Á‡æ√“–«à“√ß§«—µ∂ÿ™à«¬
„Àâª√‘¡“≥‡¡Á¥‡≈◊Õ¥„π√–∫∫‰À≈‡«’¬π¢Õßµ—«°ÿâß‡æ‘Ë¡ Ÿß¢÷Èπ
(¡–≈‘ ·≈–§≥–, 2543) ÷́Ëß¡’ à«π™à«¬„Àâ°“√À“¬„®√–¥—∫
‡´≈≈å¢Õß°ÿâß¥’¢÷Èπ Chien ·≈– Jeng (1992) ®÷ß∑”„Àâ°ÿâß
 “¡“√∂¥”√ß™’«‘µÕ¬Ÿà‰¥â·¡â„π ¿“«–∑’Ë¡’ÕÕ°´‘‡®π≈¥µË”≈ß
°Áµ“¡ ‡™àπ‡¥’¬«°—∫‰¢àª≈“„π§√Õ∫§√—« ª≈“π‘≈ ·¡àª≈“Õ¡
·≈–øí°‰¢à‰«â„πª“° ´÷Ëß Balon (1979) √“¬ß“π«à“‰¢àª≈“∑’Ë
øí°„π ¿“«–¥—ß°≈à“« ®–¡’ª√‘¡“≥√ß§«—µ∂ÿ¡“°°«à“‰¢àª≈“
∑’Ëøí°„π ¿“«–∑’Ë¡’ÕÕ°´‘‡®π Ÿß°«à“

„π à«π¢Õß°“√‡®√‘≠‡µ‘∫‚µæ∫«à“πÈ”Àπ—°‡©≈’Ë¬·≈–
‡ªÕ√å‡ Á́πµåπÈ”Àπ—°∑’Ë‡æ‘Ë¡¢÷Èπ¢Õß°ÿâß°ÿ≈“¥”«—¬ÕàÕπ∑’Ë‰¥â√—∫
Õ“À“√∑¥≈Õß∑ÿ° Ÿµ√‰¡à¡’§«“¡·µ°µà“ß°—π∑“ß ∂‘µ‘ (Table

2) ‡™àπ‡¥’¬«°—∫°“√»÷°…“„π°ÿâß‚µ¢Õß¡–≈‘ ·≈–§≥–  (2543)

∑’Ë»÷°…“º≈¢Õß·Õ µ“·´π∑’π„π°ÿâß°ÿ≈“¥”∑’Ë¡’πÈ”Àπ—°
1.05-1.07 °√—¡ √«¡∑—Èß°“√»÷°…“¢Õß Yamada ·≈–§≥–
(1990)  ∑’Ë»÷°…“º≈¢Õß·Õ µ“·´π∑’π„π°ÿâß§ÿ√ÿ¡à“ (Penaeus

japonicus) πÈ”Àπ—°‡©≈’Ë¬ 8 °√—¡ °“√»÷°…“„πª≈“‡∑√â“∑å
(Oncorhynchus mykiss) πÈ”Àπ—° 0.1 °√—¡ (Sommer

et al., 1991) ·≈–ª≈“·´≈¡Õπ (Salmo salar) πÈ”Àπ—°

Table 2. Effect of pigment supplemented diet on survival, growth and disease resistance in black

tiger shrimp post larva (Penaeus monodon, Fabricius) after 4 weeks feeding.

     Experimental diets

      1                2          3                   4              5          6

Survival and growth

  - Survival (%)  53.7±9.0a  42.7±6.6a   60.2±12.4b 54.8±8.1a  57.6±12.3b 50.9±8.9a

  - Average weight (g)  0.09±0.02ns  0.08±0.02ns   0.07±0.01ns 0.06±0.01ns  0.08±0.01ns 0.08±0.02ns

  - Weight gain (%)           1403±292ns      1223±386ns     1086±1182ns  970±224ns      1137±211ns      1138±409ns

Disease resistance

  - Survival (%)  30.0±52.0ns    61.67±49.1ns   28.33±49.1ns 30.0±52.1ns    31.67±50.6ns    58.33±50.6ns

NS = not significant

Means not sharing a common superscript are significantly different (P < 0.05).

Parameters
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0.5 °°. (Wathne  et al., 1998)

2. ª√‘¡“≥√ß§«—µ∂ÿ„πµ—«°ÿâß

 ’¢Õß°ÿâß‡¡◊ËÕ‰¥â√—∫Õ“À“√∑¥≈Õß‡ªìπ√–¬–‡«≈“ 30 «—π
·¡â«à“°“√°√–®“¬§«“¡‡¢â¡ ’∫π≈”µ—«¬—ß‰¡à∑—Ë«∑—Èßµ—« ·≈–
®–¡’ ’‡¢â¡¡“°Õ¬Ÿà∫√‘‡«≥ à«π∑â“¬¢Õß≈”µ—«‡∑à“π—Èπ ·≈–æ∫
«à“°ÿâß∑’Ë‰¥â√—∫Õ“À“√∑¥≈Õß Ÿµ√∑’Ë 4 ´÷Ëßº ¡≈Ÿ·§‚√∑’π 200

¡°./°°. Õ“À“√¡’§«“¡‡¢â¡ ’ Ÿß ÿ¥ √Õß≈ß¡“§◊Õ  Ÿµ√∑’Ë 3

5   2   6 ·≈– Ÿµ√∑’Ë 1 µ“¡≈”¥—∫ (Figure 1) · ¥ß„Àâ‡ÀÁπ
«à“√ß§«—µ∂ÿ∑—Èß 4 ™π‘¥ ∑’Ëº ¡„πÕ“À“√∑¥≈Õß ‡¡◊ËÕ°ÿâß°‘π
‡¢â“‰ª·≈â«∂Ÿ°¥Ÿ¥´÷¡·≈–∂Ÿ° – ¡‰«â„πµ—«¢Õß°ÿâß‰¥â®π ’
¢Õß°ÿâßµà“ß‰ª®“°°ÿâß∑’Ë‰¥â√—∫Õ“À“√∑’Ë‰¡à‰¥âº ¡√ß§«—µ∂ÿ
Õ¬à“ß‡ÀÁπ‰¥â™—¥   ‡™àπ‡¥’¬«°—∫√ß§«—µ∂ÿ™π‘¥Õ’Ëπ ‚¥¬‡©æ“–
·Õ µ“·´π∑’π ∑’Ë„Àâº≈¥’„π¥â“π°“√‡æ‘Ë¡ ’¢Õß°ÿâß°ÿ≈“¥”
(¡–≈‘ ·≈–§≥–, 2543)  °ÿâß§ÿ√ÿ¡à“ (Yamada et al., 1990)
πÕ°®“°π’È¬—ß√«¡‰ª∂÷ßª≈“‡∑√â“∑å (Sommer et al., 1991)
·≈–ª≈“·´≈¡Õπ (Wathne et al., 1998) ®“°º≈°“√
∑¥≈Õß®÷ßæ∫«à“°“√º ¡√ß§«—µ∂ÿ≈Ÿ·§‚√∑’π 200 ¡°./°°.
„Àâº≈¥’∑’Ë ÿ¥„π¥â“π°“√‡æ‘Ë¡ ’¢Õß≈Ÿ°°ÿâß‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫

°“√º ¡≈Ÿ·§π∑’πæ‘ß§å 50 ¡°./°°. ‡∫µâ“∑’π 125 ¡°./°°.
À√◊Õ “À√à“¬‡°≈’¬«∑Õßª√‘¡“≥ 30 °√—¡/°°. Õ¬à“ß‰√°Áµ“¡
À“°º ¡√ß§«—µ∂ÿ≈Ÿ·§‚√∑’π ¡“°∂÷ß 200 ¡°./°°. °Á®–
∑”„ÀâÕ—µ√“°“√√Õ¥¢Õß≈Ÿ°°ÿâß≈¥≈ß 5.4%  ‡¡◊ËÕ‡ª√’¬∫
‡∑’¬∫°—∫Õ—µ√“°“√√Õ¥¢Õß≈Ÿ°°ÿâß∑’Ë‰¥â√—∫Õ“À“√º ¡√ß§«—µ∂ÿ
≈Ÿ·§‚√∑’π 125 ¡°./°°.

‡¡◊ËÕæ‘®“√≥“º≈°“√«‘‡§√“–Àåª√‘¡“≥√ß§«—µ∂ÿ„πµ—«
°ÿâß (Table 3) ‡¡◊ËÕ ‘Èπ ÿ¥°“√∑¥≈Õßæ∫«à“°ÿâß∑’Ë‰¥â√—∫Õ“À“√
º ¡‡∫µâ“∑’π ( Ÿµ√∑’Ë 5) ¡’ª√‘¡“≥·Õ µ“·´π∑’π Ÿß°«à“
°ÿâß∑’Ë‰¥â√—∫Õ“À“√ Ÿµ√∑’Ë 4 Õ∏‘∫“¬‰¥â«à“ ’∫πµ—«°ÿâß´÷Ëßª√“°Ø
™—¥∫√‘‡«≥À“ß‡ªìπ à«π„À≠à  ª√–°Õ∫°—∫°ÿâß∑’Ë‰¥â√—∫Õ“À“√
∑¥≈Õß Ÿµ√∑’Ë 4  ¡’πÈ”Àπ—°‡©≈’Ë¬‡¡◊ËÕ ‘Èπ ÿ¥°“√∑¥≈Õß Ÿß
°«à“°ÿâß∑’Ë‰¥â√—∫Õ“À“√∑¥≈Õß Ÿµ√∑’Ë 5 ®÷ß àßº≈„Àâ§à“§«“¡
‡¢â¡¢âπ¢Õß·Õ µ“·´π∑’π„π°ÿâß∑’Ë‰¥â√—∫Õ“À“√∑¥≈Õß Ÿµ√
∑’Ë 4 ¡’§à“πâÕ¬°«à“°ÿâß∑’Ë‰¥â√—∫Õ“À“√∑¥≈Õß Ÿµ√∑’Ë 5 ·≈–¬—ß
· ¥ß„Àâ‡ÀÁπ«à“πÕ°®“°°ÿâß°ÿ≈“¥”«—¬ÕàÕπ¡’°≈‰°„π°“√
„™â·Õ µ“·´π∑’π‰¥â‚¥¬µ√ß·≈â«¬—ß¡’°≈‰°„π°“√‡ª≈’Ë¬π
‡∫µâ“-·§‚√∑’π„Àâ‡ªìπ·Õ µ“·´π∑’π‰¥â‡™àπ‡¥’¬«°—∫°ÿâß
§ÿ√ÿ¡à“ (Yamada, 1990) ·≈– —µ«å®”æ«°§√— µ“‡™’¬πÕ◊ËπÊ
(Boonyaratpalin et al., 2001)

Figure 1.  Color of black tiger shrimp after 30 days period of feeding with dietary pigment.

  (T1 = control, T2-T6 = dietary pigment)

Remark : Samples was boiled 5 minute before being photographed.
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º≈¢Õß√ß§«—µ∂ÿµàÕ°ÿâß°ÿ≈“¥”«—¬ÕàÕπ

πæ√—µπå ·∑àπ¡“° ·≈–§≥–

3. °“√»÷°…“º≈¢Õß√ß§«—µ∂ÿµàÕ§«“¡µâ“π∑“π‚√§µ—«·¥ß

¥«ß¢“«

¿“¬À≈—ß®“°·™à‡™◊ÈÕ 3 «—π ®”π«π°ÿâß∑’Ëµ“¬‡æ‘Ë¡¢÷Èπ
Õ¬à“ß√«¥‡√Á«  °àÕπµ“¬°ÿâß¡’Õ“°“√§≈â“¬°—∫°ÿâß∑’Ë‡ªìπ‚√§
µ—«·¥ß¥«ß¢“«„π√“¬ß“π¢Õß Sahul-Hameed ·≈–§≥–
(1998) §◊Õ°ÿâß‰¡à§àÕ¬°‘πÕ“À“√ ·≈–‡°“–æ◊Èπ∂—ß‡©¬Ê ‰¡à
‡§≈◊ËÕπ‰À« ·≈–ª√“°Ø ’·¥ßµ“¡≈”µ—« ·æπÀ“ß ¢“‡¥‘π·≈–
¢“«à“¬πÈ” ∫“ßµ—« “¡“√∂¡Õß‡ÀÁπ®ÿ¥¢“«∫√‘‡«≥‡ª≈◊Õ°
§≈ÿ¡À—«·≈–≈”µ—« ®π∂÷ß«—π∑’Ë 7 °ÿâß∑’Ë√Õ¥µ“¬∫“ß à«π®÷ß‡√‘Ë¡
°‘πÕ“À“√‰¥â¡“°¢÷Èπ ‡¡◊ËÕ§√∫ 10 «—π ‡ªÕ√å‡´Áπµå‡©≈’Ë¬°“√
√Õ¥µ“¬¢Õß°ÿâß™ÿ¥°“√∑¥≈Õß∑’Ë‰¥â√—∫Õ“À“√ Ÿµ√∑’Ë 2 ¡’§à“
¡“°∑’Ë ÿ¥  √Õß≈ß¡“§◊Õ°ÿâß∑’Ë‰¥â√—∫Õ“À“√∑¥≈Õß Ÿµ√∑’Ë 6

 Ÿµ√∑’Ë 5   à«π Ÿµ√∑’Ë 4 ‡∑à“°—∫™ÿ¥§«∫§ÿ¡  ·≈– Ÿµ√∑’Ë 3

‡ªÕ√å‡´Áπµå‡©≈’Ë¬°“√√Õ¥¢Õß°ÿâßµË”∑’Ë ÿ¥ ·¡â«à“‡ªÕ√å‡´Áπµå

‡©≈’Ë¬°“√√Õ¥µ“¬¢Õß°ÿâß∑’Ë‰¥â√—∫Õ“À“√∑¥≈Õß∑—Èß 6  Ÿµ√
‰¡àµà“ß°—π (Table 2) ·µà‡¡◊ËÕæ‘®“√≥“®“°‡ªÕ√å‡´Áπµå‡©≈’Ë¬
°“√√Õ¥¢Õß°ÿâß„π·µà≈–«—π (Figure 2) æ∫«à“µ—Èß·µà«—π∑’Ë 5

¢Õß°“√∑¥≈Õß ‡ªÕ√å‡ Á́πµå‡©≈’Ë¬°“√√Õ¥¢Õß°ÿâß∑’Ë‰¥â√—∫
Õ“À“√∑¥≈Õß Ÿµ√∑’Ë 2 ·≈– 6  Ÿß°«à“°ÿâß∑’Ë‰¥â√—∫Õ“À“√ Ÿµ√
Õ◊ËπÊ ®π ‘Èπ ÿ¥°“√∑¥≈Õß · ¥ß„Àâ‡ÀÁπ«à“°“√‡ √‘¡√ß§«—µ∂ÿ
„πÕ“À“√∑¥≈Õß Ÿµ√∑’Ë 2 ·≈– 6 ·≈–„™â‡≈’È¬ß≈Ÿ°°ÿâß‡ªìπ√–¬–
‡«≈“ 30 «—π ¡’·π«‚πâ¡∑”„Àâ≈Ÿ°°ÿâß∑π∑“πµàÕ‡™◊ÈÕ‰«√— µ—«
·¥ß¥«ß¢“«‰¥â‡™àπ‡¥’¬«°—∫°“√„™â·Õ µ“·´π∑’πµàÕ°“√
µâ“π∑“π‡™◊ÈÕ·∫§∑’‡√’¬‡√◊Õß· ß (Vibrio harveyi) „π°ÿâß
°ÿ≈“¥”¢π“¥ 12-15 °√—¡ (¡–≈‘ ·≈–§≥–, 2543) ∑—Èßπ’È
Õ“®‡ªìπ‡æ√“–°ÿâß∑’Ë‰¥â√—∫Õ“À“√‡ √‘¡√ß§«—µ∂ÿ¡’°≈‰°„π
°“√°”®—¥‡™◊ÈÕ‰«√— µ—«·¥ß¥«ß¢“«‰¥â¥’°«à“°ÿâß∑’Ë‰¥â√—∫Õ“À“√
™ÿ¥§«∫§ÿ¡ ´÷Ëß‰¡à¡’°“√º ¡√ß§«—µ∂ÿ ¡–≈‘ ·≈–§≥– (2543)

Table 3. Pigment contents in shrimp.

   Pigment contents

Treatments

     Astaxanthin (ppm)   Canthaxanthin (ppm)     Carotene (ppm)

31.6
35.2
38.3
39.5
44.6
28.7

0.8
2.6
2.9
3.2
2.9
2.4

-
-
-
-
-
-

T1
T2
T3
T4
T5
T6

S
u

rv
iv

a
l 

(%
)

Time (day)

1  2                3           4      5 6                  7                8           9     10

Figure 2. Mean percent survival of black tiger shrimp after 10 days period exposure by immersion

to white spot syndrome virus (WSSV).
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Effect of dietary pigment on black tiger shrimp post larva

Tanmark, N., et al.

‰¥â√“¬ß“π«à“°ÿâß°ÿ≈“¥”∑’Ë‰¥â√—∫Õ“À“√‡ √‘¡√ß§«—µ∂ÿ¡’ª√‘¡“≥
‡¡Á¥‡≈◊Õ¥√«¡ Ÿß°«à“°ÿâß∑’Ë‰¥â√—∫Õ“À“√‰¡àº ¡√ß§«—µ∂ÿ ∑”„Àâ
ª√‘¡“≥‡¡Á¥‡≈◊Õ¥„π√–∫∫‰À≈‡«’¬π Ÿß¢÷Èπ ¡’º≈µàÕ°“√‡æ‘Ë¡
°“√∑”ß“π¢Õß√–∫∫¿Ÿ¡‘§ÿâ¡°—π„π°ÿâß°ÿ≈“¥”  πÕ°®“°π’È
√ß§«—µ∂ÿ¬—ß™à«¬ªÑÕß°—π°“√À◊π (antioxidant action) ªÑÕß°—π
¡‘„ÀâÕß§åª√–°Õ∫¢Õß‡´≈≈å„πµ—«∂Ÿ°∑”≈“¬®“°Õπÿ¡Ÿ≈Õ‘ √–
‰¥âÕ’°¥â«¬ (Gabaudan, 1996)

3. §ÿ≥¿“æπÈ”

æ∫«à“§à“§«“¡‡ªìπ°√¥-¥à“ß ‡ª≈’Ë¬π·ª≈ßÕ¬Ÿà√–À«à“ß
7.48-7.94 §«“¡‡§Á¡¢ÕßπÈ”Õ¬Ÿà√–À«à“ß 9-12  à«π„πæ—π
 à«π ‚¥¬‡ª≈’Ë¬π·ª≈ß‡æ‘Ë¡¢÷Èπ‡π◊ËÕß®“°°“√√–‡À¬¢ÕßπÈ”
 Ÿà∫√√¬“°“»  §à“§«“¡‡ªìπ¥à“ß∑—ÈßÀ¡¥ (total alkalinity)

≈¥≈ßÕ¬à“ßµàÕ‡π◊ËÕßÀ≈—ß®“°‡√‘Ë¡°“√∑¥≈Õß·≈–¡’°“√‡ª≈’Ë¬π
·ª≈ßÕ¬Ÿà„π™à«ß 46-58 ¡°./≈‘µ√  ª√‘¡“≥·Õ¡‚¡‡π’¬ ·≈–
‰π‰µ√∑å §àÕ¬Ê ‡æ‘Ë¡¢÷ÈπÕ¬à“ßµàÕ‡π◊ËÕß  Õ—π‡π◊ËÕß¡“®“°ªØ‘-
°√‘¬“°“√¬àÕ¬ ≈“¬ “√ª√–°Õ∫‰π‚µ√‡®π®“°‡»…Õ“À“√
°ÿâß·≈–¡Ÿ≈¢Õß°ÿâß‚¥¬·Õ¡‚¡‡π’¬Õ¬Ÿà„π™à«ß 0.001-0.152 ¡°./
≈‘µ√   à«π‰π‰µ√∑åÕ¬Ÿà„π™à«ß 0.033-1.83 ¡°./≈‘µ√

 √ÿª

Õ“À“√°ÿâß°ÿ≈“¥”«—¬ÕàÕπ “¡“√∂º ¡√ß§«—µ∂ÿ‰¥â  “√
√ß§«—µ∂ÿ™π‘¥≈Ÿ·§‚√∑’π·≈–‡∫µâ“∑’π √“§“∂Ÿ°°«à“≈Ÿ·§π∑‘π
æ‘ß§å¡“° ∂â“„™âº ¡„πª√‘¡“≥ 125 ¡°./°°. Õ“À“√‡ªìπ
√–¬–‡«≈“ 30 «—π πÕ°®“°∑”„Àâ ’¢Õß≈”µ—«‡¢â¡¢÷Èπ·≈â«
¬—ß àßº≈„ÀâÕ—µ√“°“√√Õ¥¢Õß≈Ÿ°°ÿâß°ÿ≈“¥”«—¬ÕàÕπ Ÿß¢÷Èπ
Õ’°¥â«¬ „π°“√»÷°…“§√—Èßπ’Èª√‘¡“≥¢Õß√ß§«—µ∂ÿ„πÕ“À“√
‰¡à àßº≈µàÕ°“√‡®√‘≠‡µ‘∫‚µ¢Õß°ÿâß°ÿ≈“¥”«—¬ÕàÕπ·µàÕ¬à“ß„¥
·µà¡’·π«‚πâ¡«à“®–∑”„Àâ‡æ‘Ë¡§«“¡µâ“π∑“πµàÕ‚√§µ—«·¥ß
¥«ß¢“«
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