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∫∑§—¥¬àÕ: °“√∑¥≈Õßπ’È¡’®ÿ¥ª√– ß§å‡æ◊ËÕ∑¥ Õ∫º≈¢Õß “√¬—∫¬—Èß·∫§∑’‡√’¬ ‰¥â·°à sodium lactate, sodium acetate,

·≈– sodium triphosphate  ∑’Ë§«“¡‡¢â¡¢âπ‡∑à“°—π §◊Õ√âÕ¬≈– 10 ‚¥¬πÈ”Àπ—° µàÕ≈—°…≥–‡™‘ß§ÿ≥¿“æ·≈–Õ“¬ÿ°“√‡°Á∫√—°…“

°ÿâß°â“¡°√“¡À—°À—«·™àπÈ”·¢Áß  ‚¥¬®ÿà¡°ÿâß„π “√¬—∫¬—Èß·∫§∑’‡√’¬π“π 2 π“∑’ °àÕπ‡°Á∫„ππÈ”·¢Áß   ∑”°“√ ÿà¡„π«—π∑’Ë 0, 4, 8,

12, 16, ·≈– 20 ‡æ◊ËÕ«—¥≈—°…≥–‡™‘ß§ÿ≥¿“æ´÷Ëßª√–°Õ∫¥â«¬ ª√‘¡“≥·∫§∑’‡√’¬∑’Ë‡®√‘≠∑’ËÕÿ≥À¿Ÿ¡‘µË”, ª√‘¡“≥·∫§∑’‡√’¬∑’Ë

‡®√‘≠∑’ËÕÿ≥À¿Ÿ¡‘ª“π°≈“ß,  ’º‘«‡π◊ÈÕ, §«“¡·¢Áß¢Õß‡π◊ÈÕ°ÿâß, §«“¡‡ªìπ°√¥¥à“ß, ¥à“ß∑’Ë√–‡À¬‰¥â∑—ÈßÀ¡¥, ·≈–§–·ππ

∑“ßª√– “∑ —¡º— ¢Õß‡π◊ÈÕ°ÿâß¥‘∫ (≈—°…≥–ª√“°Ø, °≈‘Ëπ, ‡π◊ÈÕ —¡º— ‡¡◊ËÕ„™â¡◊Õ, ·≈–°“√¬Õ¡√—∫√«¡) æ∫«à“  “√¬—∫¬—Èß

·∫§∑’‡√’¬∑ÿ°™π‘¥‰¡à àßº≈µàÕ ’º‘«‡π◊ÈÕ, §«“¡‡ªìπ°√¥¥à“ß, §«“¡·¢Áß, °≈‘Ëπ, ·≈–‡π◊ÈÕ —¡º— ‡¡◊ËÕ„™â¡◊Õ¢Õß‡π◊ÈÕ°ÿâß

 à«π sodium acetate ≈¥ª√‘¡“≥¥à“ß∑’Ë√–‡À¬‰¥â∑—ÈßÀ¡¥‰¥â¥’°«à“ “√Õ◊Ëπ „π¢≥–∑’Ë sodium acetate ·≈– sodium triphosphate

≈¥ª√‘¡“≥  ·∫§∑’‡√’¬∑’Ë‡®√‘≠∑’ËÕÿ≥À¿Ÿ¡‘µË”‰¥â¥’  ‚¥¬¡’§à“≈¥≈ß  1.77 ·≈– 1.50 log cfu/g πÕ°®“°π’È¬—ß≈¥ª√‘¡“≥·∫§∑’‡√’¬

∑’Ë‡®√‘≠∑’ËÕÿ≥À¿Ÿ¡‘ª“π°≈“ß‰¥â‡™àπ°—π ‚¥¬¡’§à“≈¥ 0.93 ·≈– 0.65 log cfu/g  µ“¡≈”¥—∫‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫™ÿ¥§«∫§ÿ¡

°“√≈¥ª√‘¡“≥·∫§∑’‡√’¬π’ÈÕ“®™à«¬™–≈Õ°“√‡πà“‡ ’¬¢Õß°ÿâß  àßº≈„Àâ°ÿâß∑’Ë®ÿà¡„π sodium acetate  ·≈– sodium triphosphate

¡’§–·ππ∑“ßª√– “∑ —¡º—  ‰¥â·°à ≈—°…≥–ª√“°Ø·≈–°“√¬Õ¡√—∫√«¡ Ÿß°«à“™ÿ¥§«∫§ÿ¡ °“√„™â “√∑—Èß Õß„Àâº≈¥’

‡∑à“‡∑’¬¡°—π„π°“√¬◊¥Õ“¬ÿ°“√‡°Á∫√—°…“°ÿâß°â“¡°√“¡ ‚¥¬∑”„ÀâÕ“¬ÿ°“√‡°Á∫√—°…“‡æ‘Ë¡¢÷Èπ®“° 12 «—π‡ªìπ¡“°°«à“ 20 «—π

À√◊Õ‡æ‘Ë¡¢÷Èπ°«à“√âÕ¬≈– 60

§” ”§—≠:  “√¬—∫¬—Èß·∫§∑’‡√’¬, °ÿâß°â“¡°√“¡, ≈—°…≥–‡™‘ß§ÿ≥¿“æ

ABSTRACT: The experiment was designed to investigate the effect of antibacterial agents including sodium lactate,
sodium acetate, and sodium triphosphate at the equal concentration of 10% (w/w) on quality characteristics and
shelf-life of headless giant freshwater prawns. The prawns were dipped (2 minutes) in each antibacterial solution and
stored in ice. Quality characteristics including psychrotrophic bacteria, mesophilic bacteria, surface color, muscle
hardness, muscular pH, total volatile base nitrogen, and sensorial  scores  (appearance, odor, hand-feel texture, and
overall acceptability) were measured on day 0, 4, 8, 12, 16, and 20 after storage.  All antibacterial agents had no
effect on surface color, muscular pH, muscle hardness, odor, and hand-feel texture of prawn meat. Sodium acetate
effectively decreased total volatile base nitrogen. Sodium acetate and sodium triphosphate effectively reduced



·°àπ‡°…µ√ 37 : 223-234 (2552).224

∫∑π”

°ÿâß°â“¡°√“¡À√◊Õ°ÿâß·¡àπÈ” (Macrobrac hium

rosenbergii de Man) ‡ªìπ —µ«åπÈ”∑’Ë¡’°“√‡≈’È¬ß‡™‘ß

æ“≥‘™¬å∑—Ë«‚≈° ‚¥¬ª√–‡∑»‰∑¬‡ªìπºŸâº≈‘µÕ—π¥—∫ ’Ë

¢Õß‚≈°„πªï 2544 √Õß®“°®’π Õ‘π‡¥’¬ ·≈–‡«’¬¥π“¡

(New, 2005)  „πªï 2547 º≈º≈‘µ°ÿâß°â“¡°√“¡¢Õß‰∑¬

¡’ª√‘¡“≥¡“°°«à“ 32,000 µ—π §‘¥‡ªìπ¡Ÿ≈§à“¡“°°«à“

3,800 ≈â“π∫“∑ (°√¡ª√–¡ß, 2551° ·≈– 2551¢)

°“√‡≈’È¬ß°ÿâß°â“¡°√“¡¢Õßª√–‡∑»‰∑¬¡’°“√¢¬“¬

µ—«Õ¬à“ßµàÕ‡π◊ËÕß New (2005) ª√–‡¡‘π«à“¡’Õ—µ√“

°“√¢¬“¬µ—«¡“°°«à“√âÕ¬≈– 19 √–À«à“ßªï 1999-2004

 “‡Àµÿ¢Õß°“√¢¬“¬µ—«¡“®“°°ÿâß„πª√–‡∑»¡’√“§“ Ÿß

·≈–¡’°“√ àßÕÕ°‡æ‘Ë¡¢÷Èπ πÕ°®“°π’È¬—ß¡’°ÆÀ¡“¬

Àâ“¡‡≈’È¬ß°ÿâß∑–‡≈„πæ◊Èπ∑’ËπÈ”®◊¥∑”„Àâ‡°…µ√°√ π„®

‡≈’È¬ß°ÿâß°â“¡°√“¡‡æ‘Ë¡¢÷Èπ  ( ÿπ∑√’¬å ·≈–πƒ¡≈, 2545)

°ÿâß°â“¡°√“¡π‘¬¡‡≈’È¬ß∫√‘‡«≥¿“§°≈“ß¢Õß‰∑¬

(°Õß∫√√≥“∏‘°“√, 2547)  ·∂∫®—ßÀ«—¥ ÿæ√√≥∫ÿ√’ ·≈–

√“™∫ÿ√’ ¿“§∑’Ë¡’°“√‡≈’È¬ßÕ—π¥—∫ Õß ‰¥â·°à ¿“§µ–«—π-

ÕÕ°‡©’¬ß‡Àπ◊Õ æ∫¡“°∑’Ë®—ßÀ«—¥°“Ã ‘π∏ÿå ( ”π—°ß“π

ª√–¡ß®—ßÀ«—¥°“Ã ‘π∏ÿå, 2550)

°“√®”Àπà“¬°ÿâß°â“¡°√“¡„πª√–‡∑»‰∑¬¡’ Õß

≈—°…≥– §◊Õ°“√®”Àπà“¬°ÿâß¡’™’«‘µ·≈–°ÿâß ¥ °“√

®”Àπà“¬°ÿâß¡’™’«‘µπ‘¬¡„™â„π√â“πÕ“À“√·≈–√â“π¢“¬

ª≈’°∑’Ëµ—ÈßÕ¬Ÿà∫√‘‡«≥‰¡àÀà“ß®“°·À≈àßº≈‘µ  ”À√—∫

°“√®”Àπà“¬°ÿâß ¥¡—°Õ¬Ÿà„π≈—°…≥–°ÿâß·™àπÈ”·¢Áß

„πÕ—µ√“ à«π°ÿâß°â“¡°√“¡µàÕπÈ”·¢Áß 1:2 (Cheng

et al., 1990) °ÿâß°â“¡°√“¡∑—Èßµ—«·™àπÈ”·¢Áß¡’Õ“¬ÿ

°“√‡°Á∫√—°…“ —Èπ‡æ’¬ß 3-5 «—π (Food and Agriculture

Organization, 2002)  ‡ªìπªí≠À“ ”§—≠¢Õß°“√≈”‡≈’¬ß

°ÿâß·™àπÈ”·¢Áß‰ª¬—ßµ≈“¥À√◊Õ·À≈àß·ª√√Ÿª °“√À—°À—«

°ÿâß‡ªìπ«‘∏’°“√Àπ÷Ëß∑’Ë™à«¬„Àâ‡°Á∫√—°…“°ÿâß‰¥â¬“«π“π¢÷Èπ

‡æ√“–„πÀ—«°ÿâß¡’Õ«—¬«–¿“¬„π ‡™àπ °√–‡æ“–Õ“À“√

∑’Ë¡’·∫§∑’‡√’¬®”π«π¡“° ‡ªìπ “‡Àµÿ¢Õß°“√‡πà“‡ ’¬

πÕ°®“°π’ÈÀ—«°ÿâß¬—ß¡’‡Õπ‰´¡å®“°°√–‡æ“–Õ“À“√

·≈– hepatopancreas ∑’Ë “¡“√∂¬àÕ¬ ≈“¬‡π◊ÈÕ°ÿâß‰¥â

¡’À≈“¬√“¬ß“π∑’Ë»÷°…“«‘∏’‡°Á∫√—°…“°ÿâß°â“¡°√“¡¥â«¬

«‘∏’À—°À—«µ“¡¥â«¬°“√·™àπÈ”·¢Áß  ‡π◊ËÕß®“°§«“¡‡¬Áπ

®“°πÈ”·¢Áß “¡“√∂™≈Õ°“√‡®√‘≠¢Õß·∫§∑’‡√’¬∑’Ë

∑”„Àâ°ÿâß°â“¡°√“¡‡πà“‡ ’¬‰¥â (Angel et al., 1985; Leitao

and Rios, 2000; Food and Agriculture Organization,

2002) πÕ°®“°π’È°“√„™â§«“¡‡¬Áπ√à«¡°—∫ “√-¬—∫¬—Èß

·∫§∑’‡√’¬ (antibacterial agent) °Á “¡“√∂¬◊¥Õ“¬ÿ°ÿâß‰¥â

‡™àπ°—π  “√¬—∫¬—Èß·∫§∑’‡√’¬∑’Ëª≈Õ¥¿—¬·≈–æ∫«à“

 “¡“√∂¬◊¥Õ“¬ÿº≈‘µ¿—≥±å°ÿâß·≈–ª≈“ ‰¥â·°à sodium

acetate (William et al., 1995; Al-Dagal and Bazaraa,

1999; Zhuang et al., 1996), sodium lactate  (Kim and

Hearmsberger, 1994; Kim et al., 1995; Al-Dagal and

Bazaraa, 1999) ·≈–Õπÿæ—π∏å¢Õß°√¥øÕ øÕ√‘°

(phosphoric acid derivatives) (Marshall and Jindal 1997;

Kim and Marshall 2002)  “√ sodium acetate ·≈–

sodium lactate ‡ªìπ “√ª≈Õ¥¿—¬∑’Ë‰¥â√—∫°“√¬Õ¡√—∫®“°

Codex Alimentarius „Àâ„™â„πº≈‘µ¿—≥±å semi-preserved

crustacean ·µà sodium acetate ·≈– sodium lactate

∑’Ë„™â„πÕÿµ “À°√√¡Õ“À“√ (food grade) ¬—ß‰¡à¡’®”Àπà“¬

·æ√àÀ≈“¬„πª√–‡∑»‰∑¬ ®÷ß∑”„Àâ‡°‘¥¢âÕ®”°—¥„π°“√

„™â “√¥—ß°≈à“«  à«π “√Õπÿæ—π∏å¢Õß°√¥øÕ øÕ√‘°

‡™àπ sodium triphosphate π‘¬¡„™â„πÕÿµ “À°√√¡

·ª√√ŸªÕ“À“√∑–‡≈Õ¬à“ß°«â“ß¢«“ß®÷ßÀ“´◊ÈÕßà“¬

º≈¢Õß “√‡À≈à“π’ÈµàÕ≈—°…≥–‡™‘ß§ÿ≥¿“æ¢Õß°ÿâß

°â“¡°√“¡„πª√–‡∑»‰∑¬¬—ß‰¡à¡’ºŸâ∑”°“√»÷°…“ ¥—ßπ—Èπ

°“√∑¥≈Õßπ’È¡’®ÿ¥¡ÿàßÀ¡“¬‡æ◊ËÕ»÷°…“º≈¢Õß “√¬—∫¬—Èß

psychrotrophic bacteria by 1.77 and 1.50 log cfu/g, respectively.  In addition, they reduced mesophilic bacteria by
0.93 and 0.65 log cfu/g, respectively, when compared to the control.  The reduction of bacteria in the prawns after
dipping in sodium acetate and sodium triphosphate delayed the prawn spoilage, which resulted in higher sensorial
scores (appearance and overall acceptability) compared to the control. Sodium acetate and sodium triphosphate
effectively extended shelf-life of the prawns from 12 to more than 20 days (>60 %).
Keywords: antibacterial agent, giant freshwater prawn, quality characteristics
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·∫§∑’‡√’¬™π‘¥  sodium lactate, sodium acetate ·≈–

sodium triphosphate µàÕ≈—°…≥–‡™‘ß§ÿ≥¿“æ¢Õß°ÿâß

°â“¡°√“¡À—°À—«·™àπÈ”·¢Áß

«‘∏’°“√»÷°…“

°“√‡µ√’¬¡ “√¬—∫¬—Èß·∫§∑’‡√’¬
≈–≈“¬ “√¬—∫¬—Èß·∫§∑’‡√’¬ 3 ™π‘¥ ª√–°Õ∫¥â«¬

sodium lactate (Sigma-Aldrich, St. Louis, MO, USA),

sodium acetate (Rankem, New Delhi, India), ·≈–

sodium triphosphate (øŸÑ¥Õ’§‘« ®”°—¥, °√ÿß‡∑æ)

∑’Ë§«“¡‡¢â¡¢âπ√âÕ¬≈– 10 ‚¥¬πÈ”Àπ—° „ππÈ”¥◊Ë¡

(‚§≈“≈‘  ®”°—¥, ¢Õπ·°àπ)   à«π°≈ÿà¡§«∫§ÿ¡ (control)

„™âπÈ”¥◊Ë¡™π‘¥‡¥’¬«°—π ‚¥¬‰¡àº ¡ “√¬—∫¬—Èß·∫§∑’‡√’¬

™π‘¥„¥ ‡µ√’¬¡ “√≈–≈“¬∑ÿ°™π‘¥∑’Ë„™â°àÕπ°“√∑¥≈Õß

2 ™—Ë«‚¡ß ·≈–‡°Á∫‰«â„πµŸâ‡¬ÁπÕÿ≥À¿Ÿ¡‘  5 o´

°“√‡µ√’¬¡°ÿâß°â“¡°√“¡
´◊ÈÕ°ÿâß°â“¡°√“¡§≈–‡æ» (∂â“‡ªìπ°ÿâßµ—«‡¡’¬µâÕß

‰¡à¡’‰¢àµ‘¥„µâ∑âÕß) ¢π“¥ 30-40 µ—«/°°. §√—Èß≈– 70 °°.

®“°ø“√å¡·ÀàßÀπ÷Ëß„πµ”∫≈∫—«∫“π Õ”‡¿Õ¬“ßµ≈“¥

®—ßÀ«—¥°“Ã ‘π∏ÿå √–À«à“ß‡¥◊Õπ¡’π“§¡-æƒ…¿“§¡

æ.». 2549 ∑”„Àâ°ÿâßµ“¬‚¥¬·™à„ππÈ”‡¬Áπ®—¥º ¡πÈ”·¢Áß

Õÿ≥À¿Ÿ¡‘ 0 o´ (Food and Agriculture Organization, 2002)

µàÕ¡“≈â“ß°ÿâß„ππÈ”¥◊Ë¡º ¡πÈ”·¢ÁßÕ—µ√“ à«π  2:1 ‚¥¬

πÈ”Àπ—° ®“°π—ÈπÀ—°À—«°ÿâßÕÕ° ≈â“ß°ÿâß∑’ËÀ—°À—«·≈â«„π

πÈ”º ¡πÈ”·¢ÁßÕ’° 2 §√—Èß  –‡¥Á¥πÈ” ·∫àß°ÿâß‡ªìπ 4  à«π

∫√√®ÿ·µà≈– à«π„π∂ÿßæ≈“ µ‘°·™à‰«â„ππÈ”·¢Áß ·≈–

¥”‡π‘π°“√∑¥≈Õß„Àâ·≈â«‡ √Á®¿“¬„π 2 ™—Ë«‚¡ß

°“√∑¥≈Õß„™â “√¬—∫¬—Èß·∫§∑’‡√’¬
π”°ÿâß·™àπÈ”·¢Áß 4  à«π ∑’Ë‡µ√’¬¡‰«â®“°¢âÕ 2

¡“®ÿà¡„π “√≈–≈“¬ 4 ™π‘¥„π¢âÕ 1 π“π 2 π“∑’

§πµ≈Õ¥‡«≈“    –‡¥Á¥°ÿâß∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕßπ“π 10 π“∑’

·≈– ÿà¡·∫àß°ÿâß∑’Ëºà“π°“√®ÿà¡ “√¬—∫¬—Èß·∫§∑’‡√’¬‡ªìπ

6 ∂ÿßÊ ≈– 1 °°. ∫√√®ÿ„π∂ÿßæ≈“ µ‘°¢π“¥ 30x45

´¡. ∑’Ë¡’®”Àπà“¬„π∑âÕßµ≈“¥ ‚¥¬´âÕπ∂ÿß 3 „∫‡æ◊ËÕ

ªÑÕß°—πÀ“ß°ÿâß·∑ß∂ÿß ·≈–·ºà°ÿâß„Àâ°√–®“¬∑—Ë«∂ÿß ‚¥¬

¡’§«“¡Àπ“¢Õß∂ÿß°ÿâßª√–¡“≥ 1-2 ´¡. ®“°π—Èπ¡—¥

ª“°∂ÿß¥â«¬Àπ—ß¬“ß‡æ◊ËÕªÑÕß°—π°“√ªπ‡ªóôÕπ®“°

¿“¬πÕ° ‡°Á∫∂ÿß°ÿâß„π°√–µ‘°πÈ”·¢Áß „™âÕ—µ√“ à«π¢Õß

πÈ”·¢ÁßµàÕπÈ”Àπ—°°ÿâß‡∑à“°—∫ 1:2 ‚¥¬πÈ”·¢Áß√âÕ¬≈– 50

®–∂Ÿ°«“ß‰«â„µâ∂ÿß°ÿâß à«ππÈ”·¢Áß∑’Ë‡À≈◊ÕÕ’°√âÕ¬≈– 50

®–∂Ÿ°«“ß‰«â∫π∂ÿß°ÿâß  πÈ”∑’Ë‡°‘¥®“°°“√≈–≈“¬¢Õß

πÈ”·¢Áß®–∂Ÿ°ª≈àÕ¬∑‘Èß ·≈–‡µ‘¡πÈ”·¢Áß„À¡à∑ÿ°«—π

°“√ª√–‡¡‘π≈—°…≥–‡™‘ß§ÿ≥¿“æ¢Õß°ÿâß°â“¡°√“¡
∑”°“√ ÿà¡°ÿâß°â“¡°√“¡„π«—π∑’Ë 0, 4, 8, 12, 16,

·≈– 20 ¢Õß°“√‡°Á∫√—°…“ ‡æ◊ËÕ∑”°“√«—¥≈—°…≥–

‡™‘ß§ÿ≥¿“æ „π¥â“πµà“ßÊ ¥—ßπ’È

°“√«‘‡§√“–Àåª√‘¡“≥·∫§∑’‡√’¬
ª √‘ ¡ “ ≥ · ∫ § ∑’ ‡ √’ ¬ ∑’Ë ‡ ® √‘ ≠ ∑’Ë Õÿ ≥ À ¿Ÿ ¡‘ µË”

(psychrotrophic bacteria) µ“¡«‘∏’¢Õß American Public

Health Association (2001) ‚¥¬™—Ëß°ÿâß∑’ËÀ—Ëπ‚¥¬„™â¡’¥

¶à“‡™◊ÈÕ·≈â« 25 °√—¡ „ à„π sterilized peptone water

‡¢â¡¢âπ√âÕ¬≈– 0.1 ª√‘¡“µ√ 225 ¡≈. º ¡‚¥¬„™â‡§√◊ËÕß

stomacher 3500 Jumbo (Seward Laboratory Systems

Inc, Bohemia, NY, USA) 60 «‘π“∑’ π—∫®”π«π

·∫§∑’‡√’¬„π plate count agar (BBL, Sparks, MD, USA)

‚¥¬„™â‡∑§π‘§ pour plate ∫à¡‡™◊ÈÕ∑’Ë 7+1  o´ 10 «—π

ª√‘¡“≥·∫§∑’‡√’¬∑’Ë‡®√‘≠∑’ËÕÿ≥À¿Ÿ¡‘ª“π°≈“ß

(mesophilic bacteria) µ“¡«‘∏’¢Õß American Public Health

Association (2001) ∑”‡™àπ‡¥’¬«°—∫°“√«‘‡§√“–Àå

ª√‘¡“≥·∫§∑’‡√’¬∑’Ë‡®√‘≠∑’ËÕÿ≥À¿Ÿ¡‘µË” ·µà∫à¡‡™◊ÈÕ∑’Ë

30+1 o´ 2 «—π

°“√«‘‡§√“–Àå∑“ß‡§¡’

1. §«“¡‡ªìπ°√¥¥à“ß¢Õß‡π◊ÈÕ°ÿâß (pH) „™â«‘∏’¢Õß

Chiou and Huang (2004) º ¡‡π◊ÈÕ°ÿâß„ππÈ”°≈—Ëπ∑’Ëºà“π

°“√°”®—¥§“√å∫Õπ‰¥ÕÕ°‰´¥åÕÕ° ‚¥¬„™â„πÕ—µ√“ à«π

1: 10 ‚¥¬πÈ”Àπ—°  ªíòπ‡ªìπ‡«≈“ 30 «‘π“∑’ «—¥§à“

§«“¡‡ªìπ°√¥¥à“ß ¥â«¬ Sartorius PP-150 pH meter

(Sartorius Corp., Edgewood, NY, USA)
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2. ª√‘¡“≥¥à“ß∑’Ë√–‡À¬‰¥â∑—ÈßÀ¡¥ (total volatile

base nitrogen: TVB-N) „™â‡∑§π‘§ Conway micro-

diffusion ¢Õß Subramanian (2007) ‡µ√’¬¡ “√ °—¥°ÿâß

‚¥¬º ¡ 20%trichloroacetic acid (TCA)  ª√‘¡“µ√

20 ¡≈. °—∫  5%TCA  ª√‘¡“µ√ 80 ¡≈. ‡¢â“¥â«¬°—π

µ“¡¥â«¬µ—«Õ¬à“ß°ÿâß∫¥ª√‘¡“≥  20 °√—¡ ·≈â«®÷ßªíòπ„Àâ

≈–‡Õ’¬¥ ‡ √Á®·≈â«°√Õß‡»…°ÿâßÕÕ°¥â«¬°√–¥“…°√Õß

Whatman ‡∫Õ√å 1 ®“°π—Èπ∫√√®ÿ “√ °—¥∑’Ë‰¥â„π≈ß„π

volumetric flask ¢π“¥ 100 ¡≈. ·≈â«ª√—∫ª√‘¡“µ√‡ªìπ

100 ¡≈. ¥â«¬ 5%TCA

3. °“√‡µ√’¬¡ “√ inner ring solution ‡√‘Ë¡®“°

‡µ√’¬¡ mixed indicator solut ion ‚¥¬≈–≈“¬

bromocresol green  ª√‘¡“≥ 0.01 °√—¡ ·≈– methyl

red ª√‘¡“≥ 0.02 °√—¡ „π ethanol ·≈â«ª√—∫ª√‘¡“µ√

‡ªìπ 10 ¡≈. ®“°π—Èππ” mixed indicator solution

∑—ÈßÀ¡¥≈–≈“¬„π ethanol 200 ¡≈. ·≈â«‡µ‘¡ boric acid

ª√‘¡“≥ 10 °√—¡  ·≈â«®÷ßª√—∫ª√‘¡“µ√‡ªìπ 1 ≈‘µ√

¥â«¬πÈ”°≈—Ëπ ®“°π—Èπ¥Ÿ¥ “√ inner ring solution  ∑’Ë‡µ√’¬¡

‰«â  ª√‘¡“µ√ 1¡≈.„ à„π«ß™—Èπ„π¢Õß®“π  Conway  ·≈â«

®÷ß¥Ÿ¥ “√ °—¥°ÿâßª√‘¡“µ√ 1 ¡≈. „ à≈ß„π«ß™—ÈππÕ°

¢Õß®“π Conway  ®“°π—Èπ‡µ‘¡ “√ saturated potassium

carbonate ª√‘¡“µ√ 1 ¡≈. ≈ß„π«ß™—ÈππÕ°¢Õß®“π

Conway  ·≈â«ªî¥Ω“®“π Conway ∑—π∑’ ·≈â«‡°Á∫®“π

Conway „πµŸâ§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘ ∑’Ë 38 o´ ‡ªìπ‡«≈“

1 ™—Ë«‚¡ß  ®“°π—Èπ‰µ√‡µ√∑ inner ring solution ¥â«¬

hydrochloric acid ‡¢â¡¢âπ 0.01 N „π«ß™—Èπ„π¢Õß®“π

Conway ®π°√–∑—Ëß ’‡¢’¬«À“¬‰ª  ·≈â«„™â  5%TCA ·∑π

 “√ °—¥°ÿâß‡ªìπ blank §”π«≥ª√‘¡“≥¥à“ß∑’Ë√–‡À¬‰¥â

∑—ÈßÀ¡¥®“° Ÿµ√

ª√‘¡“≥¥à“ß∑’Ë√–‡À¬‰¥â∑—ÈßÀ¡¥ (¡°.‰π‚µ√‡®π/

100 °√—¡) = [14 x N x (VS-VB) x 25 x 100] / w

‡¡◊ËÕ

VS = ª√‘¡“≥ hydrochloric acid ∑’Ë„™â‰µ√‡µ√∑

µ—«Õ¬à“ß (¡≈.)

VB = ª√‘¡“≥ hydrochloric acid  ∑’Ë„™â‰µ√‡µ√∑

blank (¡≈.)

     N = §«“¡‡¢â¡¢âπ¢Õß hydrochloric acid (N)

     w = πÈ”Àπ—°µ—«Õ¬à“ß (°√—¡)

°“√«‘‡§√“–Àå∑“ß°“¬¿“æ
1. §«“¡·¢Áß¢Õß‡π◊ÈÕ°ÿâß (hardness) „™â‡§√◊ËÕß«—¥

≈—°…≥–‡π◊ÈÕ —¡º—  model TA-XT2 (SFigure Micro

Systems, Surrey, UK) ·≈–„™â„∫¡’¥µ—¥·∫∫ single

knife blade §«“¡‡√Á«°“√‡§≈◊ËÕπ„∫¡’¥ 0.8 ¡≈./«‘π“∑’

2.  ’º‘«‡π◊ÈÕ°ÿâß „™â‡§√◊ËÕß«—¥ ’ HunterLab Labscan

II 0/45 (Hunter Associates Laboratory, Inc.Reston,

VA, USA)  ‚¥¬· ¥ß§à“ ’¥â«¬ §à“ ùLû (Lightness),  ùaû

(+a= red, -a=green) ·≈– ùbû (+b=yellow, -b= blue)

°“√ª√–‡¡‘π∑“ßª√– “∑ —¡º— „π°ÿâß¥‘∫
„™â 9-point verbal hedonic scale  µ“¡ Meilgaard

et al. (1999) ·≈– Cheng et al. (1990) „™âºŸâ∑¥ Õ∫

12 §π ∑’Ëºà“π°“√Ωñ°„Àâ§ÿâπ‡§¬°—∫°“√‡ª≈’Ë¬π·ª≈ß

 ¿“æ¢Õß°ÿâß°â“¡°√“¡µ—Èß·µà°ÿâß ¥®π∂÷ß°ÿâß‡πà“  ‚¥¬¡’

°ÿâß ¥‡ªìπµ—«Õ¬à“ß‡ª√’¬∫‡∑’¬∫√–À«à“ß°“√ª√–‡¡‘π

∑ÿ°§√—Èß ∑”°“√ª√–‡¡‘π≈—°…≥–ª√“°Ø¢Õß‡π◊ÈÕ°ÿâß

(appearance), °≈‘Ëπ‡π◊ÈÕ°ÿâß (odor), ‡π◊ÈÕ —¡º— ¢Õß‡π◊ÈÕ°ÿâß

‡¡◊ËÕ„™â¡◊Õ (hand-fell texture), ·≈–°“√¬Õ¡√—∫√«¡

(overall acceptability)  ·∫àß§–·ππ‡ªìπ 9 √–¥—∫ ‰¥â·°à

1= ‰¡à™Õ∫¡“°∑’Ë ÿ¥ (dislike extremely), 2 = ‰¡à™Õ∫

¡“° (dislike very much), 3 = ‰¡à™Õ∫ª“π°≈“ß (dislike

moderately),  4 = ‰¡à™Õ∫‡≈Á°πâÕ¬ (dislike slightly),

5 = ‡©¬Ê (neither like or dislike),  6 = ™Õ∫‡≈Á°πâÕ¬

(like slightly),  7 = ™Õ∫ª“π°≈“ß (like moderately),

8 = ™Õ∫¡“° (like very much),  ·≈– 9 = ™Õ∫¡“°∑’Ë ÿ¥

(like extremely) √–¥—∫§–·ππ 5 ∂◊Õ«à“‡ªìπ border line

¢Õß°“√ª√–‡¡‘π (Cheng et al., 1990)

·ºπ°“√∑¥≈Õß·≈–°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈
«“ß·ºπ°“√∑¥≈Õß·∫∫ split plot ®—¥∑√’∑‡¡πµå

·∫∫ 4x6 factorial √«¡∑—ÈßÀ¡¥ 24 ∑√’∑‡¡πµå ‚¥¬

main plot §◊Õ  “√¬—∫¬—Èß·∫§∑’‡√’¬ (control, sodium

lactate, sodium acetate, ·≈– sodium triphosphate)   à«π
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sub-plot  §◊Õ√–¬–‡«≈“„π°“√‡°Á∫ (0, 4, 8 ,12, 16, ·≈–

20 «—π) ‚¥¬∑”°“√∑¥≈Õß 3 ´È” ·≈â«π”§à“∑’Ë‰¥â®“°

°“√«‘‡§√“–Àå≈—°…≥–‡™‘ß§ÿ≥¿“æ¡“«‘‡§√“–Àå∑“ß

 ∂‘µ‘‚¥¬„™â‚ª√·°√¡ SAS version 9 ∑’Ë§«“¡πà“®–‡ªìπ

95 ‡ªÕ√å‡´Áπµå  °“√®”·π°§«“¡·µ°µà“ß¢Õß§à“‡©≈’Ë¬

„™â«‘∏’ least significant level (LSD) µ“¡§”·π–π”¢Õß

Milliken and Johnson (1997)

º≈°“√»÷°…“·≈–«‘®“√≥å

 “√¬—∫¬—Èß·∫§∑’‡√’¬·≈–√–¬–‡«≈“„π°“√‡°Á∫

√—°…“ æ∫«à“‰¡à¡’ªØ‘ —¡æ—π∏å°—π (interaction) (P>0.05)

„π∑ÿ°§à“∑’Ë∑”°“√«‘‡§√“–Àå ·µà™π‘¥¢Õß “√¬—∫¬—Èß

·∫§∑’‡√’¬·≈–√–¬–‡«≈“„π°“√‡°Á∫√—°…“¡’º≈µàÕ

≈—°…≥–‡™‘ß§ÿ≥¿“æ¢Õß°ÿâß°â“¡°√“¡

º≈¢Õß “√¬—∫¬—È ß·∫§∑’ ‡√’¬µàÕ≈—°…≥–‡™‘ß
§ÿ≥¿“æ¢Õß°ÿâß°â“¡°√“¡

ª√‘¡“≥·∫§∑’‡√’¬∑’Ë‡®√‘≠∑’ËÕÿ≥À¿Ÿ¡‘µË”
æ∫«à“  “√¬—∫¬—Èß·∫§∑’‡√’¬ àßº≈µàÕ·∫§∑’‡√’¬∑’Ë

‡®√‘≠∑’ËÕÿ≥À¿Ÿ¡‘µË”Õ¬à“ß¡’π—¬ ”§—≠ (P<0.05) ‚¥¬

sodium acetate ·≈– sodium triphosphate  “¡“√∂≈¥

ª√‘¡“≥·∫§∑’‡√’¬∑’Ë‡®√‘≠∑’ËÕÿ≥À¿Ÿ¡‘µË”‰¥â¥’‡∑à“‡∑’¬¡°—π

(Figure 1) §◊Õ “¡“√∂≈¥ª√‘¡“≥·∫§∑’‡√’¬µË”≈ß°«à“

™ÿ¥§«∫§ÿ¡ 1.77 ·≈– 1.50 log cfu/g µ“¡≈”¥—∫ „π¢≥–∑’Ë

sodium lactate   “¡“√∂≈¥ª√‘¡“≥·∫§∑’‡√’¬∑’Ë‡®√‘≠

∑’ËÕÿ≥À¿Ÿ¡‘µË”‰¥â‡æ’¬ß 0.85 log cfu/g  ª√– ‘∑∏‘¿“æ¢Õß

sodium acetate „π°“√¬—∫¬—Èß·∫§∑’‡√’¬„π°ÿâß°â“¡°√“¡

 Õ¥§≈âÕß°—∫ Al-Dagal and Bazaraa (1999) ´÷Ëßæ∫«à“

sodium acetate ‡¢â¡¢âπ√âÕ¬≈– 10  “¡“√∂≈¥°“√‡®√‘≠

¢Õß·∫§∑’‡√’¬∑’Ë‡®√‘≠∑’ËÕÿ≥À¿Ÿ¡‘µË”„π°ÿâß Penaeus spp.

∑—Èßµ—«·™àπÈ”·¢Áß ‚¥¬∑”„Àâ lag phase ·≈– generation

time ¢Õß·∫§∑’‡√’¬‡æ‘Ë¡¢÷Èπ   à«π°“√∑¥≈Õß¢Õß Mu

et al. (1997) æ∫«à“°“√„™â sodium triphosphate ‡¢â¡¢âπ

√âÕ¬≈– 10 ∑”„Àâª√‘¡“≥·∫§∑’‡√’¬∑’Ë‡®√‘≠∑’ËÕÿ≥À¿Ÿ¡‘

µË”„π°ÿâß Penaeus spp. ·™à‡¬Áπ  ≈¥≈ßÀ≈—ß«—π∑’Ë 3

¢Õß°“√‡°Á∫√—°…“   ”À√—∫°“√„™â sodium acetate

§«“¡‡¢â¡¢âπ‡æ’¬ß√âÕ¬≈– 2 À√◊Õ sodium lactate

§«“¡‡¢â¡¢âπ√âÕ¬≈– 2-5  ‰¡à “¡“√∂≈¥·∫§∑’‡√’¬∑’Ë

‡®√‘≠∑’ËÕÿ≥À¿Ÿ¡‘µË”„π°ÿâß  Penaeus spp. (Zhuang et al.,

1996; Al-Dagal and Bazaraa, 1999)

ª√– ‘∑∏‘¿“æ¢Õß “√ sodium acetate ·≈– sodium

triphosphate  „π°“√≈¥ª√‘¡“≥·∫§∑’‡√’¬∑’Ë‡®√‘≠∑’Ë

Õÿ≥À¿Ÿ¡‘µË”  àßº≈„Àâ “¡“√∂™–≈Õ°“√‡πà“‡ ’¬·≈–

¬◊¥Õ“¬ÿ°“√‡°Á∫√—°…“°ÿâß°â“¡°√“¡‰¥â  ‡¡◊ËÕæ‘®“√≥“

ª√‘¡“≥·∫§∑’‡√’¬∑’Ë‡®√‘≠∑’ËÕÿ≥À¿Ÿ¡‘µË”∑’Ë√–¥—∫ 7-8

log cfu/g ´÷Ëß· ¥ß«à“°ÿâß‡πà“‡ ’¬ (Al-Dagal and Bazaraa,

1999) ™ÿ¥§«∫§ÿ¡®–‡πà“‡ ’¬„π«—π∑’Ë 12 ‚¥¬¡’·∫§∑’‡√’¬

∑’Ë‡®√‘≠∑’ËÕÿ≥À¿Ÿ¡‘µË”‡∑à“°—∫ 7.21 log cfu/g ·≈–„π«—π

¥—ß°≈à“« §–·ππ°“√¬Õ¡√—∫√«¡∑“ßª√– “∑ —¡º— 

Õ¬Ÿà∑’Ë 4.49 §–·ππ ´÷ËßµË”°«à“ border line  à«π°ÿâß∑’Ë®ÿà¡

„π sodium acetate ·≈– sodium phosphate  ¡’ª√‘¡“≥

·∫§∑’‡√’¬∑’Ë‡®√‘≠∑’ËÕÿ≥À¿Ÿ¡‘µË” „π«—π∑’Ë 20 ‡∑à“°—∫  5.24

·≈– 5.32  log cfu/g  µ“¡≈”¥—∫ ·≈–„π«—π‡¥’¬«°—ππ’È

§–·ππ°“√¬Õ¡√—∫√«¡∑“ßª√– “∑ —¡º— ¢Õß°ÿâß

¥—ß°≈à“«‡∑à“°—∫ 8.12 ·≈– 7.93 µ“¡≈”¥—∫ ´÷Ëß Ÿß°«à“

border line · ¥ß«à“‡¡◊ËÕ ‘Èπ ÿ¥°“√∑¥≈Õß°ÿâß°â“¡°√“¡

∑’Ë®ÿà¡ sodium acetate ·≈– sodium phosphate  ¬—ß‰¡à

‡πà“‡ ’¬ ¥—ßπ—ÈπÀ“°„™âª√‘¡“≥·∫§∑’‡√’¬∑’Ë‡®√‘≠∑’Ë

Õÿ≥À¿Ÿ¡‘µË”·≈–§–·ππ°“√¬Õ¡√—∫√«¡‡ªìπ‡°≥±å

°“√®ÿà¡ sodium acetate ·≈– sodium phosphate ∑”„Àâ

Õ“¬ÿ°“√‡°Á∫√—°…“°ÿâß°â“¡°√“¡®–¢¬“¬®“° 12 ‡ªìπ

¡“°°«à“ 20 «—π À√◊Õ¢¬“¬‰ª°«à“√âÕ¬≈– 60

ª√‘¡“≥·∫§∑’‡√’¬∑’Ë‡®√‘≠∑’ËÕÿ≥À¿Ÿ¡‘ª“π°≈“ß
æ∫«à“ “√¬—∫¬—Èß·∫§∑’‡√’¬ ™π‘¥ sodium acetate

·≈– sodium triphosphate  “¡“√∂≈¥ª√‘¡“≥·∫§∑’‡√’¬∑’Ë

‡®√‘≠∑’ËÕÿ≥À¿Ÿ¡‘ª“π°≈“ß‰¥â¥’‡∑à“‡∑’¬¡°—π (Figure 1)

‚¥¬ sodium acetate ·≈– sodium triphosphate  “¡“√∂

≈¥·∫§∑’‡√’¬∑’Ë‡®√‘≠∑’ËÕÿ≥À¿Ÿ¡‘ª“π°≈“ß ≈¥≈ß°«à“

™ÿ¥§«∫§ÿ¡ 0.93 ·≈– 0.65 log cfu/g µ“¡≈”¥—∫  ”À√—∫

°“√„™â sodium  lactate æ∫«à“≈¥ª√‘¡“≥·∫§∑’‡√’¬∑’Ë

‡®√‘≠∑’ËÕÿ≥À¿Ÿ¡‘ª“π°≈“ß ‰¥âµË”°«à“™ÿ¥§«∫§ÿ¡‡æ’¬ß

‡≈Á°πâÕ¬·µà‰¡à· ¥ß§«“¡·µ°µà“ß∑“ß ∂‘µ‘  (Figure 1)
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ª√‘¡“≥·∫§∑’‡√’¬∑’Ë‡®√‘≠∑’ËÕÿ≥À¿Ÿ¡‘ª“π°≈“ßÕ“®

‰¡à —¡æ—π∏å°—∫°“√‡πà“‡ ’¬¢Õßº≈‘µ¿—≥±å —µ«åπÈ”‡∑à“

·∫§∑’‡√’¬∑’Ë‡®√‘≠∑’ËÕÿ≥À¿Ÿ¡‘µË” ®÷ß‰¡à¡’√“¬ß“π√–¥—∫∑’Ë

°àÕ„Àâ‡°‘¥°“√‡πà“‡ ’¬ (Huss, 1995) ·µà¡“µ√∞“π

¢Õß°ÿâß¥‘∫·™à‡¬◊Õ°·¢Áß/·™à‡¬Áπ (¡Õ°™. 9007-2548)

°”Àπ¥„Àâ¡’ª√‘¡“≥·∫§∑’‡√’¬∑’Ë ‡®√‘≠∑’ËÕÿ≥À¿Ÿ¡‘

ª“π°≈“ß ‰¥â‰¡à‡°‘π 5.70 log cfu/g ( ”π—°ß“π

¡“µ√∞“π ‘π§â“‡°…µ√·≈–Õ“À“√·Ààß™“µ‘, 2548)

‡¡◊ËÕπ”§à“¡“µ√∞“π¥—ß°≈à“«¡“‡∑’¬∫°—∫ª√‘¡“≥

·∫§∑’‡√’¬∑’Ë‡®√‘≠∑’ËÕÿ≥À¿Ÿ¡‘ª“π°≈“ß¢Õß™ÿ¥§«∫§ÿ¡

(6.00 log cfu/g), sodium lactate (5.94 log cfu/g),

sodium acetate (5.88 log cfu/g), ·≈– sodium

triphosphate (5.02 log cfu/g) æ∫«à“∑ÿ°µ—«Õ¬à“ß (¬°‡«âπ

°ÿâß∑’Ë®ÿà¡„π sodium triphosphate) ¡’ª√‘¡“≥·∫§∑’‡√’¬

∑’Ë‡®√‘≠∑’ËÕÿ≥À¿Ÿ¡‘ª“π°≈“ß‡°‘π§à“¡“µ√∞“πµ—Èß·µà

«—π∑’Ë 0 ·µà„π«—π¥—ß°≈à“« æ∫«à“§–·ππ∑“ßª√– “∑

 —¡º—  (≈—°…≥–ª√“°Ø, °≈‘Ëπ, ‡π◊ÈÕ —¡º— , ·≈–

°“√¬Õ¡√—∫√«¡) ¡’§à“‡°‘π 8 §–·ππ ´÷Ëß Ÿß°«à“§à“

border line ¡“°  º≈°“√∑¥≈Õß∑’Ë‰¥â¬◊π¬—π√“¬ß“π¢Õß

Huss (1995) «à“ª√‘¡“≥·∫§∑’‡√’¬∑’Ë‡®√‘≠∑’ËÕÿ≥À¿Ÿ¡‘

ª“π°≈“ßÕ“®‰¡à —¡æ—π∏å°—∫°“√‡πà“‡ ’¬¢Õß —µ«åπÈ”

ª√‘¡“≥¥à“ß∑’Ë√–‡À¬‰¥â∑—ÈßÀ¡¥ (total volatile
base nitrogen: TVB-N)

‡ªìπ§à“∑’Ë Ÿß¢÷Èπ‡¡◊ËÕ —µ«åπÈ”‡°‘¥°“√‡πà“‡ ’¬ (Huss,

1995) °“√∑¥≈Õßæ∫«à“ “√¬—∫¬—Èß·∫§∑’‡√’¬∑—Èß 3 ™π‘¥

 “¡“√∂≈¥ª√‘¡“≥¥à“ß∑’Ë√–‡À¬‰¥â∑—ÈßÀ¡¥„π°ÿâß

°â“¡°√“¡Õ¬à“ß¡’π—¬ ”§—≠ (P<0.05) ‡¡◊ËÕ‡∑’¬∫°—∫

™ÿ¥§«∫§ÿ¡ ‚¥¬ “√¬—∫¬—Èß·∫§∑’‡√’¬∑’Ë„Àâº≈¥’∑’Ë ÿ¥§◊Õ

sodium acetate  à«π “√∑’Ë„Àâº≈¥’√Õß≈ß¡“§◊Õ sodium

lactate À√◊Õ sodium triphosphate ´÷Ëß “√ Õß™π‘¥π’È

„Àâº≈‰¡à·µ°µà“ß°—π∑“ß ∂‘µ‘ (P>0.05) (Figure 1)

√“¬ß“π¢Õß Huss (1995) °≈à“««à“¥à“ß∑’Ë√–‡À¬‰¥â

∑—ÈßÀ¡¥„πª≈“ (¬°‡«âπ„πª≈“°≈ÿà¡ gadoid)   à«π¡“°

®–¡“®“°°‘®°√√¡¢Õß·∫§∑’‡√’¬∑’Ë°àÕ„Àâ‡°‘¥°“√‡πà“‡ ’¬

¥—ßπ—Èπ “√¬—∫¬—Èß·∫§∑’‡√’¬∑’Ë„Àâº≈¥’„π°“√≈¥ª√‘¡“≥

·∫§∑’‡√’¬∑’Ë‡®√‘≠∑’ËÕÿ≥À¿Ÿ¡‘µË” ‡™àπ sodium acetate

(Figure 1) Õ“®„Àâº≈¥’„π°“√≈¥ª√‘¡“≥¥à“ß∑’Ë√–‡À¬

‰¥â∑—ÈßÀ¡¥‡™àπ°—π

°“√ª√–‡¡‘π∑“ßª√– “∑ —¡º— 
‡ªìπ°“√«‘‡§√“–Àå≈—°…≥–ª√“°Ø, °≈‘Ëπ, ‡π◊ÈÕ —¡º— 

‡¡◊ËÕ„™â¡◊Õ, ·≈–°“√¬Õ¡√—∫√«¡¢Õß‡π◊ÈÕ°ÿâßæ∫«à“ “√

¬—∫¬—Èß·∫§∑’‡√’¬¡’º≈µàÕ≈—°…≥–ª√“°Ø·≈–°“√¬Õ¡√—∫

√«¡¢Õß‡π◊ÈÕ°ÿâßÕ¬à“ß¡’π—¬ ”§—≠ (P<0.05) ‚¥¬ sodium

acetate ·≈– sodium triphosphate ‰¥â§–·ππ≈—°…≥–

ª√“°Ø·≈–°“√¬Õ¡√—∫√«¡„π√–¥—∫ Ÿß‰¡à·µ°µà“ß°—π

(P>0.05) ·µà§–·ππ Ÿß°«à“§–·ππ¢Õß sodium lactate

·≈–™ÿ¥§«∫§ÿ¡Õ¬à“ß¡’π—¬ ”§—≠ (P<0.05) (Figure 2)

¥—ßπ—Èπ sodium acetate ·≈– sodium triphospate  “¡“√∂

™–≈Õ°“√‡ª≈’Ë¬π·ª≈ß∑“ßª√– “∑ —¡º— ¢Õß

°ÿâß°â“¡°√“¡‰¥â °“√™–≈Õ°“√‡ª≈’Ë¬π·ª≈ß∑“ß

ª√– “∑ —¡º— π’ÈÕ“®¡“®“°§«“¡ “¡“√∂„π°“√≈¥

ª√‘¡“≥·∫§∑’‡√’¬∑’Ë‡®√‘≠∑’ËÕÿ≥À¿Ÿ¡‘µË” ´÷Ëß¡’§«“¡

 —¡æ—π∏å°—∫°“√‡πà“‡ ’¬¢Õß°ÿâß °“√∑¥≈Õß Õ¥§≈âÕß°—∫

Al-Dagal and Bazaraa (1999) ∑’Ëæ∫«à“‡π◊ÈÕ°ÿâß  Penaeus

spp. ∑’Ë®ÿà¡„π sodium acetate ‡¢â¡¢âπ√âÕ¬≈– 10 ‡ªìπ

‡«≈“ 2 π“∑’ ¡’§–·ππ≈—°…≥–ª√“°Ø Ÿß°«à“™ÿ¥

§«∫§ÿ¡„π«—π∑’Ë 10 ¢Õß°“√‡°Á∫√—°…“  °“√»÷°…“≈—°…≥–

‡™‘ß§ÿ≥¿“æÕ◊ËπÊ ¢Õß°ÿâß°â“¡°√“¡ ‡™àπ  §«“¡‡ªìπ

°√¥¥à“ß, §«“¡·¢Áß, §à“ ’º‘«‡π◊ÈÕ (§à“ ùLû, ùaû, ·≈– ùbû),

°≈‘Ëπ, ·≈–‡π◊ÈÕ —¡º— ‡¡◊ËÕ„™â¡◊Õ¢Õß‡π◊ÈÕ°ÿâß (Figure 1

and 2) æ∫«à“°“√®ÿà¡°ÿâß„π “√¬—∫¬—Èß·∫§∑’‡√’¬™π‘¥

µà“ßÊ „Àâ§à“‡À≈à“π’È‰¡à·µ°µà“ß∑“ß ∂‘µ‘ (P>0.05)

º≈¢Õß√–¬–‡«≈“„π°“√‡°Á∫√—°…“µàÕ≈—°…≥–

‡™‘ß§ÿ≥¿“æ¢Õß°ÿâß°â“¡°√“¡
ª√‘¡“≥·∫§∑’‡√’¬∑’Ë‡®√‘≠∑’ËÕÿ≥À¿Ÿ¡‘µË”
æ∫«à“√–¬–‡«≈“„π°“√‡°Á∫√—°…“ àßº≈µàÕª√‘¡“≥

·∫§∑’‡√’¬∑’Ë‡®√‘≠∑’ËÕÿ≥À¿Ÿ¡‘µË”Õ¬à“ß¡’π—¬ ”§—≠ (P<0.05)

‚¥¬ª√‘¡“≥·∫§∑’‡√’¬‡æ‘Ë¡¢÷Èπµ“¡√–¬–‡«≈“„π°“√‡°Á∫

√—°…“ ®“°ª√‘¡“≥‡√‘Ë¡µâπ‡∑à“°—∫ 4.5 cfu/g ‡ªìπ  6.4 log

cfu/g  „π«—π ÿ¥∑â“¬¢Õß°“√∑¥≈Õß (Figure 3)  ª√‘¡“≥

·∫§∑’‡√’¬‡√‘Ë¡µâπ∑’Ëæ∫π’È Ÿß°«à“√“¬ß“π¢Õß Lalitha and
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Figure 1 Quality characteristics of giant freshwater prawns as affected by antibacterial agents at 10%
concentration. Within  each quality characteristic, means antimicrobial agents not designated by same
letter are significantly different according to LSD (P<0.05).

Figure 2 Sensorial scores of raw giant freshwater prawns as affected by antibacterial agents at 10%
concentration.  within each quality characteristic, means antimicrobial agents not designated by same
letter are  significantly different according to LSD (P<0.05).
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Surendran (2004)  ´÷Ëßæ∫ª√‘¡“≥ ·∫§∑’‡√’¬∑’Ë‡®√‘≠∑’Ë

Õÿ≥À¿Ÿ¡‘µË”„π°ÿâß°â“¡°√“¡À—°À—«‡æ’¬ß 3.25 log cfu/g

°“√‡æ‘Ë¡¢Õßª√‘¡“≥·∫§∑’‡√’¬∑’Ë‡®√‘≠∑’ËÕÿ≥À¿Ÿ¡‘µË”

µ“¡√–¬–‡«≈“„π°“√‡°Á∫√—°…“π’È ‡ªìπª√“°Ø°“√≥å∑’Ë

æ∫∑—Ë«‰ª„πÕ“À“√·™à‡¬ÁπÀ√◊Õ·™àπÈ”·¢Áß ‡π◊ËÕß®“°

°“√·™à‡¬ÁπÀ√◊Õ·™àπÈ”·¢Áß “¡“√∂™–≈Õ°“√‡®√‘≠¢Õß

·∫§∑’‡√’¬‰¥â‡∑à“π—Èπ ·µà‰¡à “¡“√∂À¬ÿ¥°“√‡®√‘≠¢Õß

·∫§∑’‡√’¬‰¥âÕ¬à“ß ¡∫Ÿ√≥å  (Jay, 2000)

ª√‘¡“≥·∫§∑’‡√’¬∑’Ë‡®√‘≠∑’ËÕÿ≥À¿Ÿ¡‘ª“π°≈“ß

æ∫«à“√–¬–‡«≈“„π°“√‡°Á∫√—°…“ àßº≈µàÕª√‘¡“≥

·∫§∑’‡√’¬∑’Ë‡®√‘≠∑’ËÕÿ≥À¿Ÿ¡‘ª“π-°≈“ßÕ¬à“ß¡’π—¬ ”§—≠

(P<0.05)  ª√‘¡“≥·∫§∑’‡√’¬∑’Ë‡®√‘≠∑’ËÕÿ≥À¿Ÿ¡‘ª“π°≈“ß

‡æ‘Ë¡¢÷Èπµ“¡√–¬–‡«≈“„π°“√‡°Á∫√—°…“ ‚¥¬‡æ‘Ë¡®“°

ª√‘¡“≥‡√‘Ë¡µâπ∑’Ë 5.71 log cfu/g ‡ªìπ 6.73 log cfu/g

„π«—π∑’Ë 20 (Figure 3)  ª√‘¡“≥‡√‘Ë¡µâπ¢Õß·∫§∑’‡√’¬∑’Ë

‡®√‘≠∑’ËÕÿ≥À¿Ÿ¡‘ª“π°≈“ß∑’Ë‰¥â®“°°“√∑¥≈Õß Ÿß°«à“

√“¬ß“π¢Õß Lalitha and Surendran (2004) ∑’Ëæ∫«à“

·∫§∑’‡√’¬∑’Ë‡®√‘≠∑’ËÕÿ≥À¿Ÿ¡‘ª“π°≈“ß  „π°ÿâß°â“¡°√“¡

À—°À—«¡’‡æ’¬ß 4.92 log cfu/g

§«“¡‡ªìπ°√¥¥à“ß¢Õß‡π◊ÈÕ°ÿâß
æ∫«à“√–¬–‡«≈“„π°“√‡°Á∫√—°…“ àßº≈µàÕ§«“¡

‡ªìπ°√¥¥à“ßÕ¬à“ß¡’π—¬ ”§—≠ (P<0.05) ‚¥¬§«“¡‡ªìπ

°√¥¥à“ß‡æ‘Ë¡¢÷Èπµ“¡√–¬–‡«≈“  (Figure 3) §«“¡‡ªìπ

°√¥¥à“ß„π‡π◊ÈÕ°ÿâß‡√‘Ë¡µâπ∑’Ë 6.86 ·≈–‡æ‘Ë¡‡ªìπ 7.76

„π«—π∑’Ë 20   Õ¥§≈âÕß°—∫√“¬ß“π¢Õß Cheng et al.

(1990), Shamshad  et al. (1990), Goncalves et al. (2003),

·≈– Zeng et al. (2005)   °“√‡æ‘Ë¡¢÷Èπ¢Õß§à“§«“¡‡ªìπ

°√¥¥à“ß„π‡π◊ÈÕª≈“‡°‘¥®“°°“√ – ¡¢Õß·Õ¡‚¡‡π’¬

·≈–¥à“ß√–‡À¬‰¥â (volatile bases) ™π‘¥µà“ßÊ ´÷Ëßº≈‘µ

‚¥¬·∫§∑’‡√’¬∑’Ë°àÕ„Àâ‡°‘¥°“√‡πà“‡ ’¬ (Huss, 1995)

ª√“°Ø°“√≥åπ’ÈÕ“®‡°‘¥„π°ÿâß·≈–∑”„Àâ§«“¡‡ªìπ

°√¥¥à“ß‡æ‘Ë¡¢÷Èπ‡™àπ°—π

ª√‘¡“≥¥à“ß∑’Ë√–‡À¬‰¥â∑—ÈßÀ¡¥ (total volatile
base nitrogen: TVB-N)

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

√–¬–‡«≈“„π°“√‡°Á∫√—°…“  ‚¥¬ª√‘¡“≥¥à“ß∑’Ë√–‡À¬

‰¥â‡æ‘Ë¡¢÷Èπ™â“Ê „π™à«ß 4 «—π·√° ·≈–‡æ‘Ë¡¢÷ÈπÕ¬à“ß

√«¥‡√Á«À≈—ß®“°«—π∑’Ë 12 (Figure 3) º≈°“√∑¥≈Õß

 Õ¥§≈âÕß°—∫ Leitao and Rios (2000) ´÷Ëßæ∫«à“ª√‘¡“≥

¥à“ß∑’Ë√–‡À¬‰¥â∑—ÈßÀ¡¥„π°ÿâß°â“¡°√“¡‡æ‘Ë¡¢÷Èπµ“¡

√–¬–‡«≈“„π°“√‡°Á∫√—°…“   ”À√—∫°ÿâß™π‘¥Õ◊ËπÊ æ∫«à“
¥à“ß∑’Ë√–‡À¬‰¥â∑—ÈßÀ¡¥‡æ‘Ë¡¢÷Èπµ“¡√–¬–‡«≈“„π°“√
‡°Á∫√—°…“‡™àπ°—π (Fatima et al., 1988; Cheng et al.,
1990; Shamshad et al., 1990; Yamagata and Low, 1995)

§«“¡·¢Áß¢Õß‡π◊ÈÕ°ÿâß
æ∫«à“√–¬–‡«≈“„π°“√‡°Á∫√—°…“ àßº≈µàÕ§«“¡

·¢Áß¢Õß‡π◊ÈÕ°ÿâßÕ¬à“ß¡’π—¬ ”§—≠ (P<0.05) (Figure 3)
‚¥¬§à“§«“¡·¢Áß¢Õß‡π◊ÈÕ°ÿâß≈¥≈ßµ“¡√–¬–‡«≈“
¢Õß°“√‡°Á∫√—°…“  (Figure 3) º≈°“√∑¥≈Õß∑’Ë‰¥â
 Õ¥§≈âÕß°—∫√“¬ß“π¢Õß Nip and Moy (1981),  Angel
et al. (1985), Xiong et al. (2002), ·≈– Ando et al. (2004)
∑’Ëæ∫«à“§à“§«“¡·¢Áß (hardness) À√◊Õ·√ß‡©◊Õπ (shear)
¢Õß‡π◊ÈÕ°ÿâß≈¥≈ßµ“¡√–¬–‡«≈“„π°“√‡°Á∫√—°…“
„π°√≥’°ÿâß¡’À—« °“√‡ ◊ËÕ¡ ¿“æ¢Õß‡π◊ÈÕÕ“®‡°‘¥®“°
°“√∑”ß“π¢Õß‡Õπ‰´¡åæ«° collagenases  ∑’Ë¡“®“°
hepatopancreas ‡ªìπÀ≈—°  ”À√—∫°ÿâßÀ—°À—« °“√‡ ◊ËÕ¡
 ¿“æ‡°‘¥¢÷Èπ‰¥â‡™àπ°—π  ‡π◊ËÕß®“°°≈â“¡‡π◊ÈÕ°ÿâß¡’‡Õπ‰´¡å
calpain ·≈– cathepsin (Xiong et al., 2002)

 ’º‘«‡π◊ÈÕ°ÿâß
· ¥ß‚¥¬§à“ ùLû, ùaû ·≈–  ùbû æ∫«à“§à“ ùLû  ‡æ‘Ë¡¢÷Èπ

Õ¬à“ß¡’π—¬ ”§—≠ (P<0.05) µ“¡√–¬–‡«≈“„π°“√‡°Á∫
√—°…“ (Figure 3) À¡“¬§«“¡«à“°ÿâß¡’ ’´’¥≈ß‡¡◊ËÕ‡°Á∫
√—°…“π“π¢÷Èπ  Õ¥§≈âÕß°—∫§”Õ∏‘∫“¬¢Õß Balûa et al.
(2000)  ∑’Ë°≈à“««à“°“√‡°Á∫√—°…“‡π◊ÈÕª≈“¥ÿ° channel
∑’Ë¬“«π“π∑”„Àâ‡°‘¥°“√ ≈“¬µ—«¢Õß  √ß§«—µ∂ÿ
(pigment) ∑”„Àâ§à“ ùLû ‡æ‘Ë¡¢÷Èπ   ”À√—∫§à“ ùbû æ∫«à“
‡æ‘Ë¡¢÷ÈπÕ¬à“ß¡’π—¬ ”§—≠ (P<0.05) µ“¡√–¬–‡«≈“
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Figure 3 Quality of giant freshwater prawns as affected by storage time. Within each quality characteristic,
means storage times not designated by same letter are significantly different according to LSD (P<0.05)

Figure 4 Sensorial scores of raw giant freshwater prawns as affected by storage time. Within each
qualitcharacteristic, means storage times not designated by same letter are significantly different
according to LSD (P<0.05).
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„π°“√‡°Á∫√—°…“ (Figure 3)   à«π§à“ ùaû ‰¡àº—π·ª√
µ“¡√–¬–‡«≈“„π°“√‡°Á∫√—°…“ (P>0.05) (Figure 3)
§à“ ’°ÿâß∑’ËºŸâ«‘®—¬·µà≈–°≈ÿà¡«—¥‰¥â¡’§«“¡·µ°µà“ß°—π
‡™àπ °“√∑¥≈Õß¢Õß Lopes-Caballero (2007) æ∫«à“
§à“ ùaû ·≈–  ùbû ¢Õß°ÿâß Parapenaeus longirostris  ‰¡à¡’
°“√‡ª≈’Ë¬π·ª≈ßµ≈Õ¥ 16 «—π¢Õß°“√‡°Á∫√—°…“
∑’ËÕÿ≥À¿Ÿ¡‘ 2 o´   à«π  Ando  et al. (2004) √“¬ß“π«à“
‰¡àæ∫°“√‡ª≈’Ë¬π·ª≈ß¢Õß§à“ ùLû ∫√‘‡«≥À“ß°ÿâß
Kuruma ∑’Ë‡°Á∫„πµŸâ‡¬Áπ∑’ËÕÿ≥À¿Ÿ¡‘ 5 o´  à«π§à“ ùaû
‡æ‘Ë¡¢÷Èπ„π«—π∑’Ë 2 ¢Õß°“√‡°Á∫√—°…“ ·µà„π«—π‡¥’¬«°—π
§à“ ùbû ≈¥≈ß

°“√ª√–‡¡‘π∑“ßª√– “∑ —¡º— 
æ∫«à“§–·ππ≈—°…≥–ª√“°Ø, °≈‘Ëπ, ‡π◊ÈÕ —¡º— 

‚¥¬„™â¡◊Õ, ·≈–°“√¬Õ¡√—∫√«¡¢Õß‡π◊ÈÕ°ÿâß≈¥≈ßÕ¬à“ß

¡’π—¬ ”§—≠ (P<0.05) ‡¡◊ËÕ√–¬–‡«≈“„π°“√‡°Á∫√—°…“

‡æ‘Ë¡¢÷Èπ  (Figure 4) °“√‡ª≈’Ë¬π·ª≈ß¢Õß‡π◊ÈÕ°ÿâßµ“¡

√–¬–‡«≈“°“√‡°Á∫√—°…“Õ“®∑”„Àâ ’°ÿâß‡ª≈’Ë¬π·ª≈ß·≈–

¡’≈—°…≥–ª√“°Ø‰¡à¥’   ®÷ß àßº≈„Àâ§–·ππ¢Õß≈—°…≥–

ª√“°Ø¡’§à“µË”≈ß  à«π°“√‡æ‘Ë¡¢÷Èπ¢Õß·∫§∑’‡√’¬

√–À«à“ß°“√‡°Á∫√—°…“Õ“®¡’ à«π∑”„Àâ§–·ππ°≈‘Ëπ≈¥≈ß

Gram and Huss (1996) °≈à“««à“·∫§∑’‡√’¬ “¡“√∂

 √â“ß “√¡’°≈‘Ëπ‡À¡Áπ ‡™àπ trimetylamine, hydrogen

sulfide, methyl mercaptan (CH
3
SH), methylsulfide

((CH
3
)
2
S), ammonia, ·≈– “√√–‡À¬Õ◊ËπÊ ∑”„Àâ§ÿ≥¿“æ

¢Õßº≈‘µ¿—≥±å —µ«åπÈ”≈¥≈ß   à«π§–·ππ‡π◊ÈÕ —¡º— 

∑’Ë¡’§à“≈¥≈ß Õ“®‡ªìπº≈®“°°“√¬àÕ¬ ≈“¬¢Õß

°≈â“¡‡π◊ÈÕ°ÿâß ‚¥¬‡Õπ‰´¡å¬àÕ¬‚ª√µ’π (protease) ∑’Ë¡’

Õ¬Ÿà„π°≈â“¡‡π◊ÈÕ°ÿâß‚¥¬∏√√¡™“µ‘ ‡™àπ calpain ·≈–

cathepsin  (Xiong et al., 2002) πÕ°®“°π’È¬—ß¡’‡Õπ‰´¡å

¬àÕ¬‚ª√µ’π∑’Ëº≈‘µ‚¥¬·∫§∑’‡√’¬∑’Ë°àÕ„Àâ‡°‘¥°“√‡πà“‡ ’¬

(Venugopal, 1990) Õ“®¡’ à«π∑”„Àâ°≈â“¡‡π◊ÈÕ°ÿâßÕàÕπ≈ß

®π “¡“√∂µ√«® Õ∫∑“ßª√– “∑ —¡º— ‰¥â º≈°“√

∑¥≈Õß∑’Ë‰¥â Õ¥§≈âÕß°—∫√“¬ß“π¢Õß Shamshad et al.

(1990) ·≈– Fatima et al. (1988) ́ ÷Ëß∑¥≈Õß„π°ÿâß Penaeus

merguiensis  æ∫«à“§–·ππ°“√¬Õ¡√—∫√«¡≈¥≈ß‡¡◊ËÕ

√–¬–‡«≈“„π°“√‡°Á∫√—°…“‡æ‘Ë¡¢÷Èπ

 √ÿª

sodium acetate À√◊Õ sodium triphosphate ‡ªìπ
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