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Abstract
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Water activity reduction of intermediate moisture yellowstrip trevally

(Selaroides leptolepis)
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Water activity reduction of intermediate moisture yellowstrip trevally was studied. The optimal time

(8, 12, 16, 20 hrs.) for curing marinade was investigated. The effects of different humectants (glycerol,

sorbitol, lactitol, glucose syrup) at 50% w/w of curing ingredients were compared. Results showed that

moisture content and water activity of cured yellowstrip trevally decreased as curing time increased (p<0.05).

The curing time did not affect shear force, L a b value or acceptability scores, as evaluated by nine-point

hedonic scale (p>0.05). However, the hardness of intermediate moisture Yellowstrip trevally, determined by

texture analyzer, decreased. Hardness, shear force, L a b value of sample added with various humectants

were lower than those of the control (p<0.05), whereas shear force of lactitol-added samples were not different

from that of the control (p>0.05). The glycerol-added samples had the highest overall acceptability score and

were higher than control, whereas the glucose syrup-added samples had the lowest score. Moisture content

of the samples with the addition of various humectants was higher than that of the control (18.28 %). The

samples added with glycerol retained the highest moisture (24.94%). The adsorption isotherm studies showed

that the equilibrium moisture of sample added with glycerol was higher than that added with lactitol.
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°“√»÷°…“°“√≈¥§à“«Õ‡µÕ√å·Õ°µ‘«‘µ’„πº≈‘µ¿—≥±åª≈“¢â“ß‡À≈◊Õß°÷Ëß·Àâß ‚¥¬»÷°…“‡«≈“∑’Ë‡À¡“– ¡ (8, 12, 16,

20 ™¡.)  ”À√—∫°“√À¡—°‡§√◊ËÕßª√ÿß√ ¢Õßª≈“¢â“ß‡À≈◊Õß°÷Ëß·Àâß·≈–»÷°…“™π‘¥¢ÕßŒ‘«·¡§·µπ∑å™π‘¥µà“ßÊ ‰¥â·°à

°≈’‡´Õ√Õ≈ ´Õ√å∫‘∑Õ≈ ·≈§∑‘∑Õ≈ ·≈–°≈Ÿ‚§ ‰´√—ª ∑’Ë§«“¡‡¢â¡¢âπ 50% ¢Õß‡§√◊ËÕßª√ÿß√  æ∫«à“‡¡◊ËÕ‡æ‘Ë¡√–¬–

‡«≈“„π°“√À¡—° àßº≈„Àâª√‘¡“≥§«“¡™◊Èπ·≈–§à“«Õ‡µÕ√å·Õ°µ‘«‘µ’¢Õßª≈“¢â“ß‡À≈◊ÕßÀ≈—ß°“√À¡—°¡’§à“≈¥≈ß (p<0.05)

¢≥–∑’Ë‡«≈“„π°“√À¡—°‡§√◊ËÕßª√ÿß√ ‰¡à¡’º≈µàÕ§à“·√ß‡©◊Õπ §à“ L a b ·≈–§–·ππ°“√¬Õ¡√—∫´÷Ëß«—¥‚¥¬«‘∏’ hedonic

scale (9 §–·ππ) (p>0.05) ·µàÕ¬à“ß‰√°Áµ“¡ §à“§«“¡·¢Áß¢Õßª≈“¢â“ß‡À≈◊Õß°÷Ëß·Àâß´÷Ëß«—¥‚¥¬ texture analyzer ¡’

§à“≈¥≈ß (p<0.05) πÕ°®“°π—Èπæ∫«à“°“√‡µ‘¡Œ‘«·¡§·µπ∑å™π‘¥µà“ßÊ ¡’º≈„Àâ§à“§«“¡·¢Áß §à“·√ß‡©◊Õπ ·≈–§à“ L a

b ¢Õßª≈“¢â“ß‡À≈◊Õß°÷Ëß·Àâß≈¥≈ß‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫™ÿ¥§«∫§ÿ¡ (p<0.05) ¬°‡«âπº≈‘µ¿—≥±å∑’Ë‡µ‘¡·≈§∑‘∑Õ≈®–¡’

§à“·√ß‡©◊Õπ‰¡à·µ°µà“ß°—∫º≈‘µ¿—≥±å™ÿ¥§«∫§ÿ¡ (p>0.05) ·≈–º≈‘µ¿—≥±å∑’Ë‡µ‘¡°≈’‡´Õ√Õ≈¡’§–·ππ§«“¡™Õ∫√«¡

 Ÿß∑’Ë ÿ¥ ¢≥–∑’Ëµ—«Õ¬à“ß∑’Ë‡µ‘¡°≈Ÿ‚§ ‰´√—ª‰¥â√—∫§–·πππâÕ¬∑’Ë ÿ¥ µ—«Õ¬à“ß∑’Ë‡µ‘¡Œ‘«·¡§·µπ∑å™π‘¥µà“ßÊ ¡’ª√‘¡“≥

§«“¡™◊Èπ Ÿß°«à“™ÿ¥§«∫§ÿ¡ (18.28%) ·≈–µ—«Õ¬à“ß∑’Ë‡µ‘¡°≈’‡´Õ√Õ≈¡’ª√‘¡“≥§«“¡™◊Èπ Ÿß∑’Ë ÿ¥ (24.97%) ®“°°“√»÷°…“

´Õ√åª™—π‰Õ‚´‡∑Õ√å¡·∫∫¥Ÿ¥§«“¡™◊Èπæ∫«à“ª√‘¡“≥§«“¡™◊Èπ ¡¥ÿ≈¢Õßµ—«Õ¬à“ß∑’Ë‡µ‘¡°≈’‡´Õ√Õ≈¡’§à“ Ÿß°«à“µ—«Õ¬à“ß

∑’Ë‡µ‘¡·≈§∑‘∑Õ≈

°“√∑”·ÀâßÕ“À“√‚¥¬∑—Ë«‰ªÀ“°¡’°“√§«∫§ÿ¡«‘∏’
°“√º≈‘µ‰¡à¥’æÕ Õ“®∑”„ÀâÕ“À“√°√Õ∫ ‡ª√“–ßà“¬ ¢π“¥
‡ª≈’Ë¬π‰ª §ÿ≥§à“Õ“À“√≈¥≈ß ·≈–‡¡◊ËÕ∑”„Àâ§◊π√Ÿª®–‰¡à§◊π
 Ÿà ¿“æ‡¥‘¡ ¬°‡«âπ°√≥’°“√∑”·Àâß¥â«¬«‘∏’°“√∑”·Àâß
‡¬◊Õ°·¢Áß (freeze drying) ´÷Ëß¡’§à“„™â®à“¬ Ÿß ªí®®ÿ∫—π®÷ß‰¥â
¡’§«“¡ π„®π” “√∑’Ë‡√’¬°«à“ Œ‘«·¡§·µπ∑å (humectant)

¡“„™â„πÕ“À“√‡æ◊ËÕ≈¥ª√‘¡“≥πÈ”„πÕ“À“√ ®π°√–∑—Ëß
Õ“À“√¡’§à“«Õ‡µÕ√å·Õ°µ‘«‘µ’Õ¬Ÿà„π™à«ß 0.6 ∂÷ß 0.9 (Pascua

et al., 1994) «‘∏’°“√¥—ß°≈à“«∑”„Àâ‰¥âÕ“À“√∑’Ë¡’§ÿ≥¿“æ¥’
¢÷Èπ √«¡∑—Èß¡’°“√‡°Á∫√—°…“‰¥âπ“π¢÷Èπ ‚¥¬ “¡“√∂ªÑÕß°—π
°“√‡ª≈’Ë¬π·ª≈ß∑“ß‡§¡’·≈–∑“ß®ÿ≈‘π∑√’¬å¢ÕßÕ“À“√
Õ“À“√ª√–‡¿∑¥—ß°≈à“«®÷ß‡√’¬°«à“Õ“À“√°÷Ëß·Àâß (Inter-

mediate Moisture Food, IMF)

°“√·ª√√Ÿªº≈‘µ¿—≥±åª≈“·Àâß ´÷Ëß‡ªìπº≈‘µ¿—≥±å∑’Ë
¡’°“√·ª√√ŸªÕ¬à“ß·æ√àÀ≈“¬„πÀ≈“¬®—ßÀ«—¥∑’Ëµ‘¥™“¬Ωíòß
∑–‡≈  ‚¥¬°“√·ª√√Ÿª·∫∫¥—Èß‡¥‘¡  ´÷Ëßæ∫«à“°“√≈¥§à“
«Õ‡µÕ√å·Õ°µ‘«‘µ’„ÀâÕ¬Ÿà„π™à«ß∑’Ë‡À¡“– ¡„π°“√‡°Á∫√—°…“
®–∑”„Àâº≈‘µ¿—≥±å¡’≈—°…≥–º‘«Àπâ“·Àâß·≈–‡π◊ÈÕ —¡º— 
·¢Áß‰¡à‡ªìπ∑’Ë¬Õ¡√—∫¢ÕßºŸâ∫√‘‚¿§  ‡π◊ËÕß®“°º≈‘µ¿—≥±å¡’

§«“¡™◊Èπ≈¥≈ß¡“° ·≈–À“°·°âªí≠À“‚¥¬°“√‡æ‘Ë¡ª√‘¡“≥
¢Õß‡°≈◊Õ·≈–πÈ”µ“≈´Ÿ‚§√ ´÷Ëß‡ªìπŒ‘«·¡§·µπ∑å∑’Ëπ‘¬¡„™â
°—π∑—Ë«‰ª ®– àßº≈„Àâº≈‘µ¿—≥±å¡’√ ™“µ‘‰¡à‡ªìπ∑’Ë¬Õ¡√—∫
·≈–‰¡à‡À¡“–„π°“√∫√‘‚¿§ ®÷ß¡’§«“¡ π„®„π°“√π”
Œ‘«·¡§·µπ∑åÕ◊ËπÊ ‰¥â·°à πÈ”µ“≈·Õ≈°ÕŒÕ≈å·≈–°≈Ÿ‚§ 
‰´√—ª¡“„™â√à«¡°—∫πÈ”µ“≈·≈–‡°≈◊Õ‡æ◊ËÕ≈¥¢âÕ®”°—¥¥—ß°≈à“«
πÕ°®“°π’È°“√„™âπÈ”µ“≈·Õ≈°ÕŒÕ≈å„πº≈‘µ¿—≥±åª≈“Õ∫
·Àâß¬—ß¡’º≈µàÕÕ—µ√“°“√Õ∫·Àâß (Iseya et al., 2000) ·≈–
 “¡“√∂‡æ‘Ë¡§«“¡§ßµ—«®“°°“√‡ ’¬ ¿“æ¢Õß‚ª√µ’π¢≥–
Õ∫·Àâß  (Nambu et al., 1995  Õâ“ß‚¥¬  Iseya et al.,

2000) Õ’°∑—Èß¬—ß¡’º≈µàÕ§ÿ≥≈—°…≥–¢Õß‡π◊ÈÕ —¡º—  (Iseya

et al., 2000) ‚¥¬ Yoo ·≈– Lee (1993) √“¬ß“π∂÷ß°“√
„™â´Õ√å∫‘∑Õ≈„πº≈‘µ¿—≥±åª≈“∫¥∑’Ëºà“π°“√∑”·Àâß·∫∫
·™à·¢Áß ·≈–‚ª√µ’π„π‰¢à¢“«·≈–À“ßπ¡ºß∑’Ë∑”·Àâß·∫∫
æàπΩÕ¬ æ∫«à“´Õ√å∫‘∑Õ≈∑’Ë‡¢â¡¢âπ¢÷Èπ “¡“√∂∑”Àπâ“∑’Ë
ªÑÕß°—π°“√ Ÿ≠‡ ’¬§ÿ≥ ¡∫—µ‘‡™‘ßÀπâ“∑’Ë¢Õß‚ª√µ’π ‰¥â·°à
‡æ‘Ë¡§«“¡ “¡“√∂„π°“√‡°‘¥‡®≈ §«“¡ “¡“√∂„π°“√®—∫
πÈ” §«“¡ “¡“√∂„π°“√‡°‘¥Õ‘¡—≈™—π ·≈–‡æ‘Ë¡‡Õπ∑“≈ªï
‚¥¬‰¡à‡ª≈’Ë¬π·ª≈ßÕÿ≥À¿Ÿ¡‘¢Õß°“√‡ ’¬ ¿“æ‚ª√µ’π ‚¥¬
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´Õ√å∫‘∑Õ≈¡’º≈‡æ‘Ë¡æ—π∏–‰Œ‚¥√‚ø∫‘° (hydrophobic

interaction) ´÷Ëß‡æ‘Ë¡§«“¡§ßµ—«¢Õß‚§√ß √â“ß “¡¡‘µ‘¢Õß
‚ª√µ’π ·≈–‡æ‘Ë¡‰Œ‚¥√øî≈‘° (hydrophilic) ®“°°“√„Àâ
 “√ª√–°Õ∫‡™‘ß´âÕπ√–À«à“ß‚ª√µ’π·≈–´Õ√å∫‘∑Õ≈
(protein-sorbitol complex) πÕ°®“°π’È Back ·≈–§≥–
(1979 Õâ“ß‚¥¬ Yoo and Lee, 1993) √“¬ß“π«à“πÈ”µ“≈
·≈–æÕ≈‘ÕÕ≈‡æ‘Ë¡§«“¡§ßµ—«¢Õß‚ª√µ’π®“°°“√‡ ’¬ ¿“æ
¥â«¬§«“¡√âÕπ ‡π◊ËÕß®“°æ—π∏–‰Œ‚¥√‚ø∫‘°√–À«à“ßÀ¡Ÿà
‰Œ‚¥√‚ø∫‘°¢Õß‚ª√µ’π„π “√≈–≈“¬πÈ”µ“≈´Ÿ‚§√ ¡’§«“¡
·¢Áß·√ß°«à“„ππÈ”∫√‘ ÿ∑∏‘Ï πÕ°®“°π’È°“√‡æ‘Ë¡·√ß‚§Œ‘™—π
(cohesion force) ¢ÕßπÈ”µ“≈ ∑”„Àâ‡æ‘Ë¡·√ßµ÷ßº‘«¢ÕßπÈ”
´÷Ëß¡’§«“¡ ”§—≠µàÕªØ‘°‘√‘¬“ —¡æ—π∏å√–À«à“ß‚ª√µ’π°—∫
 à«πª√–°Õ∫¢Õßµ—«∑”≈–≈“¬„π√–∫∫ “√≈–≈“¬πÈ”µ“≈
∑”„Àâ ‡æ‘Ë ¡§«“¡§ßµ—«¢Õß‚ª√µ’π (Arakawa and

Timasheff, 1982 Õâ“ß‚¥¬ Yoo and Lee, 1993)

¥—ßπ—Èπ„π°“√«‘®—¬§√—Èßπ’È®÷ß»÷°…“∂÷ß√–¬–‡«≈“°“√
À¡—°‡§√◊ËÕßª√ÿß√ ∑’Ë‡À¡“– ¡„π°“√≈¥§à“«Õ‡µÕ√å·Õ°µ‘«‘µ’È
√«¡∑—Èß™π‘¥·≈–§«“¡‡¢â¡¢âπ¢ÕßŒ‘«·¡§·µπ∑å∑’Ë‡À¡“– ¡
„π°“√º≈‘µª≈“¢â“ß‡À≈◊Õß°÷Ëß·Àâß∑’Ë¡’§ÿ≥¿“æ‡ªìπ∑’Ë¬Õ¡√—∫
·≈– “¡“√∂¬◊¥Õ“¬ÿ°“√‡°Á∫√—°…“

«— ¥ÿ Õÿª°√≥å ·≈–«‘∏’°“√∑¥≈Õß

«— ¥ÿ

1. ª≈“¢â“ß‡À≈◊Õß  (Yellowstripe trevally

(Selaroides leptolepis)) ¡’§«“¡¬“«¡“µ√∞“π ‚¥¬«—¥
®“°¢Õ∫ª“°∂÷ß‚§πÀ“ß (Novikov, 1982) °àÕπ∂Ÿ°·≈àÕ¬Ÿà
„π™à«ß 10-13 ´¡. ´÷Ëß®—∫¡“®“°∑–‡≈ΩíòßÕà“«‰∑¬·≈–ºà“π
°“√‡°Á∫√—°…“„ππÈ”·¢Áß‡ªìπ‡«≈“ 1-2 «—π

2.  “√‡§¡’ ‡°√¥ ”À√—∫«‘‡§√“–Àå∑“ß‡§¡’
3.  “√Œ‘«·¡§·µπ∑å ‡°√¥ ”À√—∫Õ“À“√ ‰¥â·°à

3.1 °≈’‡´Õ√Õ≈‡¢â¡¢âπ 90% ®“°∫√‘…—∑‡«âπ å
‡§¡‘§Õ≈®”°—¥ ª√–‡∑»‡¬Õ√¡π’

3.2 ´Õ√å∫‘∑Õ≈‡¢â¡¢âπ 70% ®“°∫√‘…—∑‡æ’¬«
‡§¡‘§Õ≈®”°—¥ ®—ßÀ«—¥°√ÿß‡∑æ œ

3.3 ·≈§∑‘∑Õ≈ (ºß) ®“°∫√‘…—∑·¥π‘ ‚°â  «’ 
‡∑π‡πÕ√å ®”°—¥ ª√–‡∑»øîπ·≈π¥å

3.4 °≈Ÿ‚§ ‰´√—ª‡¢â¡¢âπ 87% ®“°∫√‘…—∑‰∑¬

°≈Ÿ‚§ ®”°—¥ ®—ßÀ«—¥°√ÿß‡∑æ œ

«‘∏’°“√∑¥≈Õß

1. °“√µ√«® Õ∫«—µ∂ÿ¥‘∫

 ÿà¡ª≈“¢â“ß‡À≈◊Õßπ”¡“µ√«® Õ∫§ÿ≥¿“æ¥—ßπ’È
1) §ÿ≥¿“æ∑“ßª√– “∑ —¡º—  ‚¥¬„™âºŸâ∑¥ Õ∫

∑’Ëºà“π°“√Ωñ°Ωπ 5 §π °“√Ωñ°Ωπ‚¥¬°“√Ωñ°ª√–‡¡‘π
§ÿ≥≈—°…≥–µà“ßÊ ¢Õßª≈“∑’Ë¡’°“√‡°Á∫√—°…“„π√–¬–‡«≈“
µà“ß°—π ‚¥¬ª√–‡¡‘π¥â“π≈—°…≥–ª√“°Ø ≈—°…≥–‡π◊ÈÕ —¡º— 
·≈–°“√¥¡°≈‘Ëπ ‚¥¬°“√„Àâ§–·ππ (0 §–·ππ À¡“¬∂÷ß
ª≈“∑’Ë‰¡à ¥  ·≈– 3 §–·ππ À¡“¬∂÷ß ª≈“∑’Ë ¥¡“°)

(Council Regulation (EEC) No.103/76 OJ No.L20)

2) §ÿ≥¿“æ∑“ß‡§¡’¢Õßª≈“ ‚¥¬°“√«‘‡§√“–Àå
ª√‘¡“≥¥à“ß∑’Ë√–‡À¬‰¥â∑—ÈßÀ¡¥ ·≈–‰µ√‡¡∑‘≈Õ–¡’π ¥â«¬«‘∏’
Conway microdiffusion method (Hasegawa, 1987)

2. »÷°…“º≈¢Õß√–¬–‡«≈“∑’Ë„™â„π°“√À¡—°‡§√◊ËÕß

ª√ÿß√ ·≈–Õ∫·ÀâßµàÕ§ÿ≥¿“æª≈“¢â“ß‡À≈◊Õß°÷Ëß·Àâß

2.1 π”ª≈“¢â“ß‡À≈◊Õß¡“µ—¥·µàß‚¥¬¢Õ¥‡°≈Á¥
µ—¥À—«·≈–À“ß ·≈–§«—°‰ â ·≈â«·≈à‡π◊ÈÕª≈“®“°¥â“π∑âÕß
‚¥¬„Àâ à«πÀ≈—ßµ‘¥°—π ÷́Ëß®–‰¥âª≈“·≈à≈—°…≥–¢Õßº’‡ ◊ÈÕ
§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘µ—«ª≈“√–À«à“ß°“√·≈à‰¡à„Àâ‡°‘π 10ºC ‚¥¬
°“√·™à„ππÈ”·¢Áß ®“°π—Èππ”¡“≈â“ßπÈ” (πÈ” 2 ≈‘µ√/ª≈“
1 °°.) æ—°„Àâ –‡¥Á¥πÈ” 2 π“∑’ ·≈–·∫àß‡ªìπ 4 ™ÿ¥Ê ≈–
1 °°. π”ª≈“·µà≈–™ÿ¥¡“À¡—°°—∫‡§√◊ËÕßª√ÿß√ ∑’Ëª√–°Õ∫
¥â«¬ πÈ”µ“≈∑√“¬ ‡°≈◊Õ ·≈–ºß™Ÿ√  7.4% 1.2% ·≈–
0.45% πÈ”Àπ—°‚¥¬πÈ”Àπ—°ª≈“µ“¡≈”¥—∫ ‡ªìπ√–¬–‡«≈“
8, 12, 16 ·≈– 20 ™—Ëß‚¡ß µ“¡≈”¥—∫ ∑’ËÕÿ≥À¿Ÿ¡‘ 4ºC ‚¥¬
«“ß·ºπ°“√∑¥≈Õß·∫∫ ÿà¡Õ¬à“ß ¡∫Ÿ√≥å (CRD) π”ª≈“
∑’Ëºà“π°“√À¡—°„π√–¬–‡«≈“µà“ßÊ °—π¡“ —∫„Àâ≈–‡Õ’¬¥·≈â«
π”¡“µ√«® Õ∫§ÿ≥¿“æ¥—ßπ’È

2.1.1 §à“«Õ‡µÕ√å·Õ°µ‘«‘µ’∑’ËÕÿ≥À¿Ÿ¡‘
30ºC ‚¥¬„™â‡§√◊ËÕß«—¥§à“«Õ‡µÕ√å·Õ°µ‘«‘µ’¬’ËÀâÕ NOVASINA

√ÿàπ UV-16001 ª√–‡∑» «‘µ‡´Õ√å·≈π¥å
2.1.2 §à“§«“¡‡ªìπ°√¥¥à“ß‚¥¬‚Œ‚¡®‘‰π´å

µ—«Õ¬à“ß 5 °√—¡ ·≈–πÈ”°≈—Ëπ 50 ¡≈. ‡ªìπ‡«≈“ 2 π“∑’
®“°π—Èπ«—¥§à“¥â«¬‡§√◊ËÕßæ’‡Õ™¡‘‡µÕ√å¬’ËÀâÕ CYBER SCAN

√ÿàπ pH 500  ª√–‡∑» ‘ß§‚ª√å
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2.1.3 ª√‘¡“≥§«“¡™◊Èπ‚¥¬«‘∏’ A.O.A.C.

(1999)

2.2 π”ª≈“∑’Ëºà“π°“√À¡—°∑’Ë√–¬–‡«≈“µà“ßÊ
„π¢âÕ 2.1 æ—°„Àâ –‡¥Á¥πÈ”À¡—°∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß‡ªìπ‡«≈“ 7

π“∑’ ·≈â«π”‰ªÕ∫„πµŸâÕ∫≈¡√âÕπ∑’ËÕÿ≥À¿Ÿ¡‘ 50ºC ‚¥¬
„™â§«“¡‡√Á«≈¡ 3 ‡¡µ√/«‘π“∑’ ®π°√–∑—Ëßº≈‘µ¿—≥±å¡’§à“
«Õ‡µÕ√å·Õ°µ‘«‘µ’Õ¬Ÿà„π™à«ß 0.64-0.65 ·≈–µ√«® Õ∫
§ÿ≥¿“æµ—«Õ¬à“ßª≈“À≈—ß°“√Õ∫·Àâß¥—ßπ’È

2.2.1 ª√‘¡“≥§«“¡™◊Èπ‚¥¬«‘∏’ A.O.A.C.

(1999)

2.2.2 §à“ ’ √–∫∫ Hunter (L, a, b) ‚¥¬
„™â‡§√◊ËÕß«—¥§à“ ’ ¬’ËÀâÕ HUNTER LAB √ÿàπ Color Flex

ª√–‡∑» À√—∞Õ‡¡√‘°“
2.2.3 ≈—°…≥–‡π◊ÈÕ —¡º—  ‚¥¬„™â‡§√◊ËÕß

Texture analyzer ¬’ËÀâÕ STABLE MICRO SYSTEM

√ÿàπ TA-XT 2I ª√–‡∑»Õ—ß°ƒ… ¥—ßπ’È
1) §«“¡·¢Áß (hardness) ‚¥¬«—¥

§à“·√ß Ÿß ÿ¥„π°“√°¥∑–≈ÿµ√ß°≈“ß¢Õß™‘Èπª≈“ „™âÀ—«°¥
·∫∫∑√ß°√–∫Õ° (cylinder) ¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß 6

¡¡. §«“¡‡√Á« 2 ¡¡./«‘π“∑’
2) §à“·√ß‡©◊Õπ (shear force)

‚¥¬«—¥§à“·√ß Ÿß ÿ¥„π°“√µ—¥µ√ß°≈“ß¢Õß™‘Èπª≈“„Àâ¢“¥
„™â Warner-Batzler blade §«“¡‡√Á« 10 ¡¡./«‘π“∑’

2.2.4 ∑¥ Õ∫§«“¡™Õ∫‚¥¬«‘∏’ hedonic

scale (9 §–·ππ) (Meilgaard et al., 1998) „™âºŸâ∑¥ Õ∫
∑’Ë§ÿâπ‡§¬°—∫º≈‘µ¿—≥±åª≈“·Àâß®”π«π 30 §π ∑¥ Õ∫
µ—«Õ¬à“ßª≈“·Àâß°àÕπ∑”„Àâ ÿ°„π¥â“π≈—°…≥–ª√“°Ø
≈—°…≥–‡π◊ÈÕ —¡º—  ·≈–µ—«Õ¬à“ßª≈“·ÀâßÀ≈—ß°“√∑”„Àâ ÿ°
‚¥¬°“√Õ∫∑’Ë 180ºC π“π 13 π“∑’ „π¥â“π≈—°…≥–‡π◊ÈÕ
 —¡º—  √ ™“µ‘ ·≈–§«“¡™Õ∫√«¡ ‚¥¬«“ß·ºπ°“√∑¥ Õ∫
·∫∫ randomized complete block design (RCB)

3. »÷°…“º≈¢Õß™π‘¥·≈–§«“¡‡¢â¡¢âπ¢Õß

Œ‘«·¡§·µπ∑åµàÕ§à“«Õ‡µÕ√å·Õ°µ‘«‘µ’ „πº≈‘µ¿—≥±åª≈“

¢â“ß‡À≈◊Õß°÷Ëß·Àâß

°“√‡µ√’¬¡µ—«Õ¬à“ß·≈–°“√À¡—°µ—«Õ¬à“ßªØ‘∫—µ‘
‡™àπ‡¥’¬«°—∫¢âÕ 2.1 (™ÿ¥§«∫§ÿ¡)   ·≈–µ—«Õ¬à“ß∑’Ë‡µ‘¡
°≈’‡´Õ√Õ≈ ´Õ√å∫‘∑Õ≈ ·≈§∑‘∑Õ≈ ·≈–°≈Ÿ‚§ ‰´√—ª ∑’Ë

√–¥—∫§«“¡‡¢â¡¢âπ 50% ¢ÕßπÈ”Àπ—° à«πº ¡„π¢âÕ 2.1

·≈–„™â√–¬–‡«≈“°“√À¡—°∑’Ë§—¥‡≈◊Õ°®“°¢âÕ 2 (20 ™—Ëß‚¡ß∑’Ë
4ºC)  ·≈–Õ∫µ—«Õ¬à“ß®π°√–∑—Ëß‰¥â§à“«Õ‡µÕ√å·Õ°µ‘«‘µ’Õ¬Ÿà
„π™à«ß 0.64-0.65 ‚¥¬«“ß·ºπ°“√∑¥≈Õß‡™àπ‡¥’¬«°—∫¢âÕ
2 ®“°π—Èππ”µ—«Õ¬à“ß„π·µà≈–™ÿ¥°“√∑¥≈Õß¡“«‘‡§√“–Àå
§ÿ≥¿“æ‡™àπ‡¥’¬«°—∫¢âÕ 2.2.1-2.2.4 §—¥‡≈◊Õ°™π‘¥¢Õß
Œ‘«·¡§·µπ∑å∑’Ë‰¥â§–·ππ§«“¡™Õ∫√«¡ Ÿß ÿ¥·≈–§«“¡
 “¡“√∂≈¥§à“«Õ‡µÕ√å·Õ°µ‘«‘µ’‰¥â¥’∑’Ë ÿ¥ 2 ™π‘¥ ¡“»÷°…“
º≈¢Õß§«“¡‡¢â¡¢âπ¢ÕßŒ‘«·¡§·µπ∑å ‚¥¬»÷°…“∂÷ß√–¥—∫
§«“¡‡¢â¡¢âπ¢ÕßŒ‘«·¡§·µπ∑å·µà≈–™π‘¥∑’Ë√–¥—∫§«“¡
‡¢â¡¢âπ 40% 45% ·≈– 50% ‚¥¬πÈ”Àπ—°¢Õß à«πº ¡
‡ª√’¬∫‡∑’¬∫°—∫™ÿ¥§«∫§ÿ¡ ‡µ√’¬¡µ—«Õ¬à“ß·≈–∑¥ Õ∫
§ÿ≥¿“æ‡™àπ‡¥’¬«°—π ‡æ◊ËÕ§—¥‡≈◊Õ°√–¥—∫¢ÕßŒ‘«·¡§·µπ∑å
·µà≈–™π‘¥∑’Ë‰¥â§–·ππ§«“¡™Õ∫√«¡ Ÿß ÿ¥·≈– “¡“√∂
≈¥§à“«Õ‡µÕ√å·Õ°µ‘«‘µ’‰¥â¥’∑’Ë ÿ¥ ®“°π—Èπ¡“»÷°…“´Õ√åª™—π
‰Õ‚´‡∑Õ√å¡·∫∫¥Ÿ¥§«“¡™◊Èπ (¥—¥·ª≈ß®“° McLaughlin

and Magee, 1998) ‡ª√’¬∫‡∑’¬∫´Õ√åª™—π‰Õ‚´‡∑Õ√å¡
¢Õßº≈‘µ¿—≥±åª≈“¢â“ß‡À≈◊Õß°÷Ëß·Àâß (™ÿ¥§«∫§ÿ¡) ·≈–
º≈‘µ¿—≥±åª≈“¢â“ß‡À≈◊Õß°÷Ëß·Àâß∑’Ë¡’°“√‡µ‘¡Œ‘«·¡§·µπ∑å
∑’Ë§—¥‡≈◊Õ° ‚¥¬π”µ—«Õ¬à“ßª≈“¢â“ß‡À≈◊Õß°÷Ëß·Àâß∑’ËÕ∫®π
°√–∑—Ëß¡’§à“«Õ‡µÕ√å·Õ°µ‘«‘µ’ÈπâÕ¬°«à“ 0.6 ‡°Á∫„π¢«¥·°â«
∑’Ë¡’§à“«Õ‡µÕ√å·Õ°µ‘«‘µ’È¿“¬„π¢«¥·µ°µà“ß°—π ∑’ËÕÿ≥À¿Ÿ¡‘
ÀâÕß (30±2ºC) ‚¥¬„™â “√≈–≈“¬‡°≈◊ÕÕ‘Ë¡µ—« 5 ™π‘¥ ‰¥â·°à
NaNO

2
 NaCl  KCl KNO

3
 ·≈– K

2
SO

4
 ª√‘¡“µ√ 50

¡≈. æ√âÕ¡∫√√®ÿ¢«¥¢π“¥ 10 ¡≈. ∑’Ë¡’‚∑≈ŸÕ’π 0.5 ¡≈.
‡æ◊ËÕªÑÕß°—π°“√‡®√‘≠¢Õß√“  ®“°π—Èπ«‘‡§√“–Àåª√‘¡“≥
§«“¡™◊Èπ·≈–§à“«Õ‡µÕ√å·Õ°µ‘«‘µ’„πµ—«Õ¬à“ß ‡¡◊ËÕ‡°Á∫‰«â®π
°√–∑—Ëßµ—«Õ¬à“ß¡’§«“¡™◊Èπ§ß∑’Ë (ª√–¡“≥ 25 «—π)

º≈·≈–«‘®“√≥åº≈°“√∑¥≈Õß

1. §ÿ≥¿“æ¢Õß«—µ∂ÿ¥‘∫

1.1 §ÿ≥¿“æ∑“ßª√– “∑ —¡º— 
ª≈“¢â“ß‡À≈◊Õß ¥∑’Ë„™â‡ªìπ«—µ∂ÿ¥‘∫∑ÿ°™ÿ¥°“√∑¥≈Õß

¡’§–·ππ¥â“π≈—°…≥–ª√“°Ø ≈—°…≥–‡π◊ÈÕ —¡º—  ·≈–°≈‘Ëπ
Õ¬Ÿà„π™à«ß 2 ∂÷ß 3 §–·ππ · ¥ß„Àâ‡ÀÁπ«à“«—µ∂ÿ¥‘∫ª≈“¬—ß
§ß¡’§ÿ≥¿“æ¥’ ¡’Õÿ≥À¿Ÿ¡‘¿“¬„πµ—«ª≈“Õ¬Ÿà„π™à«ß 2 ∂÷ß
6ºC ´÷Ëß· ¥ß∂÷ß°“√§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘¢Õß«—µ∂ÿ¥‘∫ª≈“



«.  ß¢≈“π§√‘π∑√å «∑∑.

ªï∑’Ë 27 ©∫—∫∑’Ë 3 æ.§. - ¡‘.¬. 2548
°“√≈¥§à“«Õ‡µÕ√å·Õ°µ‘«‘µ’º≈‘µ¿—≥±åª≈“¢â“ß‡À≈◊Õß°÷Ëß·Àâß

ªí∑¡°√  æ√À¡®√√¬å ·≈– °àÕß°“≠®πå  °‘®√ÿàß‚√®πå621

√–À«à“ß°“√‡°Á∫√—°…“·≈–°“√¢π àß¥â«¬«‘∏’°“√∑’Ë‡À¡“– ¡
 àßº≈∑”„Àâª≈“¡’§ÿ≥¿“æ¥’·≈–™–≈Õ°“√‡ ◊ËÕ¡‡ ’¬‰¥â ‚¥¬
 “¡“√∂™–≈Õ°“√ ≈“¬µ—«‡Õß ´÷Ëß¡’ “‡Àµÿ¡“®“°‡Õπ‰´¡å
‚ª√µ’‡π „πµ—«ª≈“·≈–®ÿ≈‘π∑√’¬å  (Marriott, 1997)

1.2 §ÿ≥¿“æ∑“ß‡§¡’
°“√µ√«® Õ∫§ÿ≥¿“æ∑“ß‡§¡’¢Õßª≈“¢â“ß‡À≈◊Õß

 ¥ ‚¥¬°“√«‘‡§√“–Àåª√‘¡“≥¢Õß¥à“ß∑’Ë√–‡À¬‰¥â∑—ÈßÀ¡¥
(TVB-N) ·≈–‰µ√‡¡∑‘≈Õ–¡’π (TMA-N) æ∫«à“¡’§à“‡©≈’Ë¬
‡∑à“°—∫ 13.95 ·≈– 1.21 ¡‘≈≈‘°√—¡‰π‚µ√‡®πµàÕ 100 °√—¡
µ—«Õ¬à“ß µ“¡≈”¥—∫ °“√®—¥·∫àß§ÿ≥¿“æ¢Õßª≈“®“°ª√‘¡“≥
TVB-N ¥—ßπ’È§◊Õ ª≈“ ¥¡’ª√‘¡“≥ TVB-N πâÕ¬°«à“ 12

¡°.‰π‚µ√‡®π/100 °√—¡µ—«Õ¬à“ß ª≈“∑’Ë¬—ß¡’§ÿ≥¿“æ¥’
®π∂÷ßª≈“∑’Ë‡ ◊ËÕ¡‡ ’¬‡≈Á°πâÕ¬¡’ª√‘¡“≥Õ¬Ÿà„π™à«ß 12 ∂÷ß
20 ¡°.‰π‚µ√‡®π/100 °√—¡µ—«Õ¬à“ß  ª≈“∑’Ë‡√‘Ë¡‡ ◊ËÕ¡‡ ’¬
·≈â«·µà¬—ß∫√‘‚¿§‰¥â¡’ª√‘¡“≥Õ¬Ÿà„π™à«ß 20 ∂÷ß 25 ¡°.
‰π‚µ√‡®π/100 °√—¡µ—«Õ¬à“ß   à«πª≈“∑’Ë‡ ◊ËÕ¡‡ ’¬®π‰¡à
 “¡“√∂∫√‘‚¿§‰¥â¡’ª√‘¡“≥¡“°°«à“ 25 ¡°.‰π‚µ√‡®π/
100 °√—¡µ—«Õ¬à“ß  πÕ°®“°π’Èª√‘¡“≥ TMA-N  “¡“√∂
„™â„π°“√∫àß™’È§ÿ≥¿“æ¢Õßª≈“‰¥â‡™àπ°—π ‚¥¬ —µ«åπÈ”∑’Ë¡’
§ÿ≥¿“æ¥’¡“°¡’ª√‘¡“≥ TMA-N Õ¬Ÿà„π™à«ß 0 ∂÷ß 1

¡°.‰π‚µ√‡®π/100 °√—¡µ—«Õ¬à“ß  —µ«åπÈ”∑’Ë “¡“√∂π”ÕÕ°
®”Àπà“¬„πµ≈“¥‰¥â¡’ª√‘¡“≥ TMA-N Õ¬Ÿà„π™à«ß 1 ∂÷ß 5
¡°.‰π‚µ√‡®π/100 °√—¡µ—«Õ¬à“ß ·≈– —µ«åπÈ”∑’Ë‰¡à “¡“√∂
π”¡“∫√‘‚¿§‰¥â  ¡’ª√‘¡“≥  TMA-N  ¡“°°«à“  5  ¡°.
‰π‚µ√‡®π/100 °√—¡µ—«Õ¬à“ß  ¥—ßπ—Èπ§ÿ≥¿“æ¢Õßª≈“
¢â“ß‡À≈◊Õß∑’Ëπ”¡“„™â„π°“√∑¥≈Õß®—¥‰¥â«à“‡ªìπª≈“∑’Ë¡’
§ÿ≥¿“æ¥’®π∂÷ß‡√‘Ë¡‡ ◊ËÕ¡‡ ’¬‡≈Á°πâÕ¬ (Stansby, 1963;

Hebard et al., 1982)

2. º≈¢Õß√–¬–‡«≈“°“√À¡—°‡§√◊ËÕßª√ÿß√ µàÕ§ÿ≥¿“æ

º≈‘µ¿—≥±åª≈“¢â“ß‡À≈◊Õß°÷Ëß·Àâß

2.1 §ÿ≥¿“æ¢Õßª≈“¢â“ß‡À≈◊Õß°àÕπÕ∫·Àâß
1) §«“¡™◊Èπ·≈–§à“«Õ‡µÕ√å·Õ°µ‘«‘µ’ µ—«Õ¬à“ß

ª≈“¢â“ß‡À≈◊Õß°àÕπ°“√Õ∫·Àâß¡§«“¡™◊Èπ≈¥≈ß‡¡◊ËÕ√–¬–
‡«≈“°“√À¡—°π“π¢÷Èπ (p<0.05) ·≈–§à“«Õ‡µÕ√å·Õ°µ‘«‘µ’
≈¥≈ß ¿“¬À≈—ß°“√À¡—°‡ªìπ√–¬–‡«≈“ 16 ™—Ë«‚¡ß (p<0.05)

¥—ß· ¥ß„π Table 1 ‡π◊ËÕß®“°°“√„™â√–¬–‡«≈“°“√À¡—°
‡§√◊ËÕßª√ÿß√ ∑’Ë‡æ‘Ë¡¢÷Èπ ∑”„Àâ°“√·∑√°´÷¡¢Õß “√ª√ÿß√ 
„π√–À«à“ß°“√À¡—°¡“°¢÷Èπ¡’º≈∑”„Àâ§«“¡¥—πÕÕ ‚¡µ‘°
‡ª≈’Ë¬π‰ª ‚¥¬πÈ”®–∂Ÿ° °—¥ÕÕ°®“°‡π◊ÈÕ‡¬◊ËÕ¡“°¢÷Èπ∑”„Àâ
§à“«Õ‡µÕ√å·Õ°µ‘«‘µ’·≈–ª√‘¡“≥§«“¡™◊Èπ≈¥≈ß (Pascua

et al., 1994)

2) §à“§«“¡‡ªìπ°√¥¥à“ß
§à“§«“¡‡ªìπ°√¥¥à“ß¢Õßª≈“°àÕπ°“√Õ∫

·ÀâßÕ¬Ÿà„π™à«ß 6.40-6.43 ·≈–®“°°“√∑¥≈Õß§à“§«“¡‡ªìπ
°√¥¥à“ß¢Õß‡π◊ÈÕª≈“À≈—ßÀ¡—°¡’§à“µË”°«à“ª≈“ ¥ (6.47)

‡≈Á°πâÕ¬
3) √–¬–‡«≈“°“√Õ∫·Àâß

®“°°“√∑¥≈Õßæ∫«à“º≈‘µ¿—≥±å∑’Ë„™â√–¬–
‡«≈“°“√À¡—°‡§√◊ËÕßª√ÿß√   8  12  16 ·≈– 20 ™—Ë«‚¡ß
‡¡◊ËÕπ”‰ªÕ∫·Àâß∑’ËÕÿ≥À¿Ÿ¡‘ 50ºC  ·≈–§«“¡‡√Á«≈¡ 3

‡¡µ√/«‘π“∑’  ®π°√–∑—Ëßº≈‘µ¿—≥±å ÿ¥∑â“¬¡’§à“«Õ‡µÕ√å
·Õ°µ‘«‘µ’ 0.64-0.65 µâÕß„™â‡«≈“°“√Õ∫·Àâß 12 ™—Ë«‚¡ß
¬°‡«âπ√–¬–‡«≈“°“√À¡—°‡§√◊ËÕßª√ÿß√  8 ™—Ë«‚¡ß ´÷ËßµâÕß

Table 1. Effect of curing and drying time on moisture content, water activity and pH of intermediate

moisture (IM) yellowstrip trevally.

Moisture content (% dry basis) Water activity

Before drying After drying Before drying After drying

8 12:30 310.48a 18.97 0.965a 0.651 6.43ns

12 12:00 285.09b 19.04 0.964ab 0.658 6.42ns

16 12:00 279.03c 18.96 0.962b 0.646 6.43ns

20 12:00 276.31d 18.58  0.962b 0.644 6.40ns

The different superscripts in the same column denote the significant differences (p < 0.05).
1All values are the means of replicate determinations.

Curing time Drying time

(hrs.) (hrs.)

pH

Before drying
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„™â√–¬–‡«≈“°“√Õ∫·Àâß 12 ™—Ë«‚¡ß 30 π“∑’ ¥—ß· ¥ß„π
Table 1 ‡π◊ËÕß®“°‡¡◊ËÕ„™â‡«≈“°“√À¡—°‡§√◊ËÕßª√ÿß√ µà“ß°—π
∑”„Àâ§«“¡™◊Èπ‡√‘Ë¡µâπ¢Õßº≈‘µ¿—≥±åµà“ß°—π§◊Õ º≈‘µ¿—≥±å
∑’Ë¡’§«“¡™◊Èπ‡√‘Ë¡µâπ ŸßµâÕß„™â‡«≈“„π°“√√–‡À¬πÈ”ÕÕ°®“°
º≈‘µ¿—≥±åπ“π°«à“º≈‘µ¿—≥±å∑’Ë¡’§«“¡™◊Èπ‡√‘Ë¡µâπµË” ‡æ◊ËÕ
„Àâ‰¥â§à“«Õ‡µÕ√å·Õ°µ‘«‘µ’È ÿ¥∑â“¬Õ¬Ÿà„π™à«ß 0.64-0.65 ´÷Ëß
 Õ¥§≈âÕß°—∫°“√»÷°…“¢Õß Poernomo ·≈–§≥– (1992)

æ∫«à“ª≈“À¡—°¥â«¬‡°≈◊Õ∑’Ë¡’§«“¡™◊Èπ‡√‘Ë¡µâπ Ÿß°«à“ ‡¡◊ËÕπ”
¡“Õ∫·Àâß®–µâÕß„™â‡«≈“„π°“√√–‡À¬πÈ”ÕÕ°®“°µ—«Õ¬à“ß
π“π°«à“µ—«Õ¬à“ß∑’Ë¡’§«“¡™◊Èπ‡√‘Ë¡µâπµË”°«à“

2.2 §ÿ≥¿“æ¢Õßª≈“¢â“ß‡À≈◊ÕßÀ≈—ßÕ∫·Àâß
º≈‘µ¿—≥±å∑’Ëºà“π°“√À¡—°‡§√◊ËÕßª√ÿß√ ∑’Ë√–¬–

‡«≈“µà“ßÊ ·≈–π”¡“Õ∫·Àâß ¡’§ÿ≥¿“æ¥â“πµà“ßÊ ¥—ßπ’È
1) §à“ ’   §à“ ’·¥ß-‡¢’¬«  (§à“ a)   ·≈–§à“

 ’‡À≈◊Õß-πÈ”‡ß‘π (§à“ b) ‡ªìπ∫«° · ¥ß«à“º≈‘µ¿—≥±å¡’ ’
ÕÕ°·¥ß·≈–‡À≈◊Õß   §à“§«“¡ «à“ß (§à“ L) ¢Õßª≈“¢â“ß
‡À≈◊ÕßÕ∫·Àâß‰¡à¡’§«“¡·µ°µà“ß°—π‡¡◊ËÕºà“π°“√À¡—°‡§√◊ËÕß
ª√ÿß√ ∑’Ë√–¬–‡«≈“µà“ßÊ °—π (p>0.05) ·µàÕ¬à“ß‰√°Áµ“¡
®–‡ÀÁπ«à“‡¡◊ËÕ√–¬–‡«≈“°“√À¡—°‡§√◊ËÕßª√ÿß√ ‡æ‘Ë¡¢÷Èπ àßº≈
„Àâ§à“§«“¡ «à“ß¡’·π«‚πâ¡≈¥≈ß ¢≥–∑’Ë§à“ a ·≈– b ¡’
·π«‚πâ¡‡æ‘Ë¡¢÷Èπ (Table 2) ‡π◊ËÕß®“°∑’Ë√–¬–‡«≈“°“√À¡—°
‡§√◊ËÕßª√ÿß√ ‡æ‘Ë¡¢÷Èπ ∑”„Àâ‡°‘¥°“√·æ√à¢Õß‡§√◊ËÕßª√ÿß√ 
‡¢â“‰ª¬—ß‡π◊ÈÕª≈“‡°‘¥°“√ – ¡¢Õß “√ª√ÿß√ ¡“°¢÷Èπ
‡¡◊ËÕπ”‰ªÕ∫·Àâßº≈‘µ¿—≥±å®÷ß¡’ ’πÈ”µ“≈‡¢â¡¡“°∑’Ë ÿ¥
πÕ°®“°π—Èπ°“√‡°‘¥ ’πÈ”µ“≈Õ“®‡°‘¥®“°°≈Ÿµ“‡¡∑∑’Ë‰¥â√—∫
§«“¡√âÕπ Ÿß®–‡°‘¥ªØ‘°‘√‘¬“‡¡≈≈“√å¥À√◊ÕªØ‘°‘√‘¬“°“√‡°‘¥

 ’πÈ”µ“≈°—∫πÈ”µ“≈√’¥‘« å ÷́Ëß‡ªìπªØ‘°‘√‘¬“∑’Ë‡°‘¥¢÷Èπ‡™àπ
‡¥’¬«°—∫°√¥Õ–¡‘‚πÕ◊ËπÊ (Yoshida, 1978 Õâ“ß‚¥¬ Branen

et al., 1990)

2) §à“§«“¡·¢Áß (hardness) ·≈–§à“·√ß‡©◊Õπ
(shear force) √–¬–‡«≈“°“√À¡—°‡§√◊ËÕßª√ÿß√ ·µ°µà“ß
°—π àßº≈„Àâ§à“§«“¡·¢Áß¢Õßº≈‘µ¿—≥±å¡’§«“¡·µ°µà“ß°—π
(p<0.05) ‚¥¬æ∫«à“√–¬–‡«≈“°“√À¡—°‡§√◊ËÕßª√ÿß√  8

™—Ë«‚¡ß ¡’§à“§«“¡·¢Áß Ÿß ÿ¥  à«π§à“·√ß‡©◊Õπ¢Õßº≈‘µ¿—≥±å
‰¡à¡’§«“¡·µ°µà“ß°—π (p>0.05) ¥—ß· ¥ß„π Table 2

‡π◊ËÕß®“°°“√À¡—°µ—«Õ¬à“ß 8 ™—Ë«‚¡ß „™â‡«≈“„π°“√Õ∫·Àâß
π“π°«à“µ—«Õ¬à“ß™ÿ¥Õ◊ËπÊ ®÷ß àßº≈„Àâ§à“§«“¡·¢Áß¢Õß
º≈‘µ¿—≥±åª≈“¢â“ß‡À≈◊Õß°÷Ëß·Àâß∑’Ë„™â√–¬–‡«≈“°“√À¡—°
π“π¢÷Èπ¡’§à“≈¥≈ß

°“√‡ª≈’Ë¬π·ª≈ß≈—°…≥–‡π◊ÈÕ —¡º— ¢Õßª≈“
¢≥–À¡—°·≈–Õ∫·Àâßπ—Èπ‡°‘¥®“°°“√‡ª≈’Ë¬π·ª≈ß‚§√ß √â“ß
¢Õß‚ª√µ’π ‚¥¬°“√À¡—°‡π◊ÈÕª≈“„π “√≈–≈“¬‡°≈◊Õ®–‡°‘¥
°“√¥÷ßπÈ”ÕÕ°·∫∫ÕÕ ‚¡µ‘  ‚¥¬‡°≈◊Õ´÷¡ºà“π‡¢â“ Ÿà‡π◊ÈÕ
ª≈“·≈–‡°‘¥°“√‡ ’¬ ¿“æ¢Õß‚ª√µ’π¢≥–À¡—° (Ito and

Tanbo, 1990; 1992 Õâ“ß‚¥¬ Iseya et al., 1998) ‚¥¬
Nambu ·≈–§≥– (1997)  æ∫«à“‡°‘¥°“√®—∫°—π¢Õß
‰¡‚Õ ‘́π„π‡π◊ÈÕª≈“∑’Ëºà“π°“√À¡—°·≈–Õ∫·Àâß ·≈–‰¡‚Õ ‘́π
®—∫°—π¡“°¢÷Èπ‡¡◊ËÕ‡«≈“Õ∫·Àâß‡æ‘Ë¡¢÷Èπ    πÕ°®“°π’È
Raghunath ·≈–§≥– (1995) æ∫«à“‡¡◊ËÕÕ∫·Àâßª≈“
threadfin bream (Nemipterus japonicus) ∑’ËÕÿ≥À¿Ÿ¡‘
50ºC ∑”„Àâ°≈ÿà¡´—≈øá‰Œ¥√‘≈ (sulphydryl) ¢Õß‚ª√µ’π
≈¥≈ßµ≈Õ¥√–¬–‡«≈“°“√Õ∫·Àâß 24 ™—Ë«‚¡ß ¬°‡«âπ„π

Table 2 Effect of curing time on physical properties of IM yellowstrip

trevally.

Color value1

L a b

8 36.56ns 3.38ns 11.96ns 9074.46a 11877.94ns

12 36.42ns 3.16ns 12.30ns 7442.20b 11017.71ns

16 35.98ns 3.68ns 12.39ns 7126.54b 10970.33ns

20 35.61ns 3.67ns 12.40ns 7128.47b   9449.74ns

The different superscripts in the same column denote the significant differences

(p<0.05).

1All values are the means of 9 determinations.

Curing time Hardness1 Shear force1

(hrs.) (g) (g)
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°“√≈¥§à“«Õ‡µÕ√å·Õ°µ‘«‘µ’º≈‘µ¿—≥±åª≈“¢â“ß‡À≈◊Õß°÷Ëß·Àâß

ªí∑¡°√  æ√À¡®√√¬å ·≈– °àÕß°“≠®πå  °‘®√ÿàß‚√®πå623

√–¬–·√°¢Õß°“√Õ∫·Àâß (0-4 ™—Ë«‚¡ß) ª√‘¡“≥¢ÕßÀ¡Ÿà
´—≈øá‰Œ¥√‘≈‡æ‘Ë¡¢÷Èπ‡≈Á°πâÕ¬ Õ¬à“ß‰√°Áµ“¡ Iseya ·≈–§≥–
(1998) °≈à“««à“°“√À¡—°ª≈“¥â«¬‡°≈◊Õ 1.0-2.0 ‚¡≈“√å
 “¡“√∂≈¥§à“«Õ‡µÕ√å·Õ°µ‘«‘µ’·≈–≈¥°“√‡°‘¥§«“¡·¢Áß∑’Ë
º‘«Àπâ“ (case hardening) ¢Õßº≈‘µ¿—≥±åª≈“·Àâß‰¥â
‡π◊ËÕß®“°µ—«Õ¬à“ß∑’Ë‰¡àºà“π°“√À¡—°¥â«¬‡°≈◊Õ¡’§«“¡™◊Èπ
À≈—ß°“√À¡—° Ÿß«à“µ—«Õ¬à“ß∑’Ëºà“π°“√À¡—° ®÷ß àßº≈„Àâ
§«“¡™◊Èπ„πµ—«Õ¬à“ß≈¥≈ßÕ¬à“ß√«¥‡√Á« ∑”„Àâº‘«Àπâ“¢Õß
µ—«Õ¬à“ß·Àâß·¢Áß (Pigott and Tucker, 1990)

3) §ÿ≥¿“æ∑“ßª√– “∑ —¡º—  °“√∑¥ Õ∫
§«“¡™Õ∫¢Õßµ—«Õ¬à“ßª≈“·Àâß°àÕπ·≈–À≈—ß∑”„Àâ ÿ°
‰¥âº≈¥—ß· ¥ß„π Table 3 æ∫«à“√–¬–‡«≈“°“√À¡—°‡§√◊ËÕß
ª√ÿß√ ∑’Ëµà“ß°—π‰¡à¡’º≈µàÕ§–·ππ§«“¡™Õ∫¢Õßª≈“
¢â“ß‡À≈◊Õß°÷Ëß·Àâß°àÕπ·≈–À≈—ß∑”„Àâ ÿ°„π∑ÿ°Ê ¥â“π (p >

0.05) Õ¬à“ß‰√°Áµ“¡æ∫«à“∑’Ë√–¬–‡«≈“°“√À¡—° 20 ™—Ë«‚¡ß
º≈‘µ¿—≥±å¡’·π«‚πâ¡‰¥â√—∫§–·ππ§«“¡™Õ∫¥â“π≈—°…≥–
ª√“°Ø √ ™“µ‘·≈–§«“¡™Õ∫√«¡ Ÿß∑’Ë ÿ¥ ·≈–∑’Ë√–¬–‡«≈“
°“√À¡—° 16  12 ·≈– 8 ™—Ë«‚¡ß ‰¥â§–·ππ‡©≈’Ë¬≈¥≈ßµ“¡
≈”¥—∫  ‚¥¬ºŸâ∑¥ Õ∫‰¥â„Àâ¢âÕ —ß‡°µ«à“ª≈“¢â“ß‡À≈◊Õß°÷Ëß
·Àâß∑’Ë„™â√–¬–‡«≈“°“√À¡—° 8 ™—Ë«‚¡ß ¡’≈—°…≥–·Àâß·≈–
°√–¥â“ß‡°‘π‰ª ·µàª≈“¢â“ß‡À≈◊Õß°÷Ëß·Àâß∑’Ë„™â√–¬–‡«≈“°“√
À¡—° 12  16 ·≈– 20 ™—Ë«‚¡ß ¡’≈—°…≥–©Ë”πÈ”¡“°¢÷Èπµ“¡
≈”¥—∫ ®÷ß∑”„Àâ∑’Ë√–¬–‡«≈“°“√À¡—° 20 ™—Ë«‚¡ß ‰¥â§–·ππ
‡©≈’Ë¬ Ÿß∑’Ë ÿ¥ ∑—Èßπ’È‡π◊ËÕß®“°√–¬–‡«≈“°“√Õ∫·ÀâßπâÕ¬°«à“
∑’Ë√–¬–‡«≈“°“√À¡—° 8 ™—Ë«‚¡ß¥—ß°≈à“«¢â“ßµâπ πÕ°®“°π—Èπ

‡§√◊ËÕßª√ÿß√  ‡™àπ ‡°≈◊Õ·≈–πÈ”µ“≈¬—ß™à«¬„π°“√¬÷¥πÈ”‰«â
„π‡π◊ÈÕª≈“®÷ß∑”„Àâ‡π◊ÈÕª≈“¢â“ß‡À≈◊Õß°÷Ëß·Àâß¡’≈—°…≥–©Ë”
πÈ”¡“°°«à“ ·≈–‡§√◊ËÕßª√ÿß√ ∑’Ë·∑√°´÷¡‡¢â“‰ª„π‡π◊ÈÕª≈“
‰¥â¡“° àßº≈„Àâ§–·ππ§«“¡™Õ∫¥â“π√ ™“µ‘ Ÿß∑’Ë ÿ¥

¥—ßπ—Èπ®÷ß§—¥‡≈◊Õ°√–¬–‡«≈“°“√À¡—°‡§√◊ËÕß
ª√ÿß√ ∑’Ë 20 ™—Ë«‚¡ß ‡ªìπ√–¬–‡«≈“°“√À¡—°∑’Ë‡À¡“– ¡
¢Õßº≈‘µ¿—≥±åª≈“¢â“ß‡À≈◊Õß°÷Ëß·Àâß‡æ◊ËÕ„™â„π°“√∑¥≈Õß
¢—ÈπµàÕ‰ª

3. º≈¢Õß™π‘¥¢ÕßŒ‘«·¡§·µπ∑åµàÕ§ÿ≥¿“æº≈‘µ¿—≥±å

ª≈“¢â“ß‡À≈◊Õß°÷Ëß·Àâß

®“°°“√»÷°…“º≈¢Õß°“√‡µ‘¡°≈’‡´Õ√Õ≈ ́ Õ√å∫‘∑Õ≈
·≈§∑‘∑Õ≈ ·≈–°≈Ÿ‚§ ‰´√—ª 50% ¢ÕßπÈ”Àπ—° à«πº ¡
µàÕ§ÿ≥¿“æ¢Õßº≈‘µ¿—≥±åª≈“¢â“ß‡À≈◊Õß°÷Ëß·Àâß∑’Ëºà“π°“√
À¡—° 20 ™—Ë«‚¡ß ‰¥âº≈¥—ßπ’È

1) §«“¡™◊Èπ·≈–§à“«Õ‡µÕ√å·Õ°µ‘«‘µ’   ®“°°“√
∑¥≈Õßæ∫«à“º≈‘µ¿—≥±å∑’Ëºà“π°“√À¡—°¥â«¬‡§√◊ËÕßª√ÿß√ ∑’Ë
¡’°“√‡µ‘¡°≈’‡´Õ√Õ≈¡’ª√‘¡“≥§«“¡™◊ÈπÀ≈—ß°“√Õ∫·Àâß
¡“°∑’Ë ÿ¥·≈–º≈‘µ¿—≥±å∑’Ë‡µ‘¡°≈Ÿ‚§ ‰´√—ª  ·≈§∑‘∑Õ≈
´Õ√å∫‘∑Õ≈  ·≈–º≈‘µ¿—≥±å™ÿ¥§«∫§ÿ¡  (‡µ‘¡‡©æ“–πÈ”µ“≈
‡°≈◊Õ·≈–ºß™Ÿ√ ) ¡’ª√‘¡“≥§«“¡™◊Èπ≈¥≈ßµ“¡≈”¥—∫ ¥—ß
· ¥ß„π Table 4   ‡π◊ËÕß®“°Œ‘«·¡§·µπ∑å∑’Ë‡µ‘¡≈ß‰ª
¥—ß°≈à“« ·∑√° ÷́¡‡¢â“‰ª„π‡π◊ÈÕª≈“‰ª √â“ßæ—π∏–‰Œ‚¥√‡®π
°—∫πÈ”¿“¬„π‡π◊ÈÕª≈“ (Fennema, 1996) ‚¥¬ Iseya ·≈–
§≥–  (2000)  °≈à“««à“  „π√–À«à“ß°“√À¡—°ª≈“‡Õ∑§“

Table 3.  Effect of curing time on acceptability scores of IM yellowstrip trevally.

      Mean score

         Before roasting             After roasting           Overall liking

Appearance Texture Texture Taste

28 6.40ns 6.43ns 6.76ns 6.73ns 6.50ns

12 6.56ns 6.20ns 6.76ns 6.56ns 6.60ns

16 6.60ns 6.36ns 6.50ns 6.63ns 6.66ns

20 7.10ns 6.63ns 6.53ns 7.20ns 6.86ns

The different superscripts in the same column denote the significant differences (p<0.05).
1All values are the means of 60 responses (30 panelists on each of duplication). A nine-point

 hedonic scale was used

(1 = dislike extremely, 5 = neither like nor dislike, and  9 = like extremely).

Curing time

(hrs.)
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·¡§‡§Õ‡√≈ (Atka mackerel, Pleurogrammus azonus)

·≈–ª≈“À¡÷° (Todarodes pacificus)  ´Õ√å∫‘∑Õ≈ ÷́¡ºà“π
‡¢â“ Ÿàª≈“·≈–ª≈“À¡÷°¡“°¢÷Èπ ∑”„Àâ§«“¡™◊Èπ≈¥≈ß 52%

·≈– 42% µ“¡≈”¥—∫ ·≈–°“√À¡—°√à«¡°—∫‡°≈◊Õæ∫«à“‡°≈◊Õ
 “¡“√∂‡æ‘Ë¡ª√– ‘∑∏‘¿“æ„π°“√¥÷ßπÈ”ÕÕ°·∫∫ÕÕ ‚¡´‘ 
‰¥â πÕ°®“°π’È Nambu ·≈–§≥– (1997) æ∫«à“°“√À¡—°
‡π◊ÈÕ¥â«¬‚´‡¥’¬¡§≈Õ‰√¥å  0.40-0.70  ‚¡≈“√å  √à«¡°—∫
´Õ√å∫‘∑Õ≈ 0.38-1.02 ‚¡≈“√å  ∑”„ÀâÕ—µ√“°“√≈¥≈ß¢Õß
πÈ”„πº≈‘µ¿—≥±å¢≥–∑”·Àâß·≈–°“√≈¥≈ß¢Õß§à“«Õ‡µÕ√å
·Õ°µ‘«‘µ’ ÿ¥∑â“¬À≈—ß°“√Õ∫·Àâß Ÿß°«à“º≈‘µ¿—≥±å∑’ËÀ¡—°
¥â«¬‚´‡¥’¬¡§≈Õ‰√¥å‡æ’¬ßÕ¬à“ß‡¥’¬«

2) √–¬–‡«≈“°“√Õ∫·Àâß
®“°°“√∑¥≈Õßæ∫«à“º≈‘µ¿—≥±å∑’Ë‡µ‘¡°≈’‡´Õ√Õ≈

´Õ√å∫‘∑Õ≈·≈–·≈§∑‘∑Õ≈ 50% „™â‡«≈“„π°“√Õ∫·ÀâßπâÕ¬
∑’Ë ÿ¥§◊Õ 11 ™—Ë«‚¡ß 50 π“∑’ ·≈–º≈‘µ¿—≥±å∑’Ë‡µ‘¡°≈Ÿ‚§ 
‰´√—ª 50% ·≈–™ÿ¥§«∫§ÿ¡ µâÕß„™â‡«≈“„π°“√Õ∫·Àâß 12

™—Ë«‚¡ß 30 π“∑’ ¥—ß· ¥ß„π Table 4

3) §à“ ’  º≈¢Õß°“√‡µ‘¡°≈’‡´Õ√Õ≈  ´Õ√å∫‘∑Õ≈
°≈Ÿ‚§ ‰´√—ª·≈–·≈§∑‘∑Õ≈ 50%  ¡’º≈∑”„Àâ§à“ L a b

·µ°µà“ß°—π (p<0.05) ‚¥¬º≈‘µ¿—≥±å™ÿ¥§«∫§ÿ¡·≈–™ÿ¥∑’Ë
‡µ‘¡°≈Ÿ‚§ ‰´√—ª¡’§à“ L a b  Ÿß∑’Ë ÿ¥·≈–¡’§à“‰¡à·µ°µà“ß°—π
·≈–º≈‘µ¿—≥±å∑’Ë‡µ‘¡·≈§∑‘∑Õ≈ ´Õ√å∫‘∑Õ≈ ·≈–°≈’‡´Õ√Õ≈
50% ¡’§à“ L a b ≈¥≈ß ¥—ß· ¥ß„π Table 5 ‡π◊ËÕß®“°
°≈Ÿ‚§ ‰´√—ª®—¥Õ¬Ÿà„π®”æ«°πÈ”µ“≈√’¥‘« å ®÷ß‡°‘¥ ’‰¥â®“°
ªØ‘°‘√‘¬“‡¡≈≈“√å¥‡¡◊ËÕ‰¥â√—∫§«“¡√âÕπ (Birch, 1977)

 à«π°≈’‡´Õ√Õ≈ ́ Õ√å∫‘∑Õ≈ ·≈–·≈§∑‘∑Õ≈‡ªìπ “√ª√–°Õ∫
æ«°æÕ≈‘ÕÕ≈ ´÷Ëß¡’§«“¡§ßµ—«µàÕ§«“¡√âÕπ‰¥â¥’°«à“ “√

ª√–°Õ∫ª√–‡¿∑πÈ”µ“≈·≈–‰¡à‡°‘¥ªØ‘°‘√‘¬“‡¡≈≈“√å¥
(Dias, 1999) ‡π◊ËÕß®“°°≈ÿà¡‰Œ¥√ÁÕ°´‘≈¢ÕßæÕ≈‘ÕÕ≈‡°‘¥
ªØ‘°‘√‘¬“‰¥âπâÕ¬°«à“°≈ÿà¡Õ—≈¥’‰Œ¥åÀ√◊Õ§’‚µπ¢ÕßπÈ”µ“≈
(Blankers, 1995; Fennema, 1996) §à“ L ¢Õßº≈‘µ¿—≥±å
∑’Ë‡µ‘¡Œ‘«·¡§·µπ∑å™π‘¥µà“ßÊ ¡’§à“µË”°«à“™ÿ¥§«∫§ÿ¡
‡π◊ËÕß®“°º≈‘µ¿—≥±å¥—ß°≈à“«¡’≈—°…≥–¡—π«“« ®÷ß àßº≈„Àâ
‡°‘¥°“√°√–‡®‘ß· ß„π¢≥–«—¥§à“ L

4) §à“§«“¡·¢Áß ·≈–§à“·√ß‡©◊Õπ º≈¢Õß°“√‡µ‘¡
°≈’‡´Õ√Õ≈ ´Õ√å∫‘∑Õ≈ ·≈§∑‘∑Õ≈·≈–°≈Ÿ‚§ ‰´√—ª 50%

¡’º≈∑”„Àâ§à“§«“¡·¢Áß·µ°µà“ß°—π (p<0.05) ‚¥¬æ∫«à“
º≈‘µ¿—≥±å™ÿ¥§«∫§ÿ¡¡’§à“§«“¡·¢Áß¡“°∑’Ë ÿ¥ ·≈–º≈‘µ¿—≥±å
∑’Ë‡µ‘¡·≈§∑‘∑Õ≈ °≈Ÿ‚§ ‰´√—ª ´Õ√å∫‘∑Õ≈·≈–°≈’‡´Õ√Õ≈
50% ¡’§à“≈¥≈ß µ“¡≈”¥—∫ ¥—ß· ¥ß„π Table 5   à«π
§à“·√ß‡©◊Õπ¢Õßº≈‘µ¿—≥±å∑’Ë‡µ‘¡°≈’‡´Õ√Õ≈ ´Õ√å∫‘∑Õ≈
°≈Ÿ‚§ ‰´√—ª¡’§à“πâÕ¬°«à“º≈‘µ¿—≥±å™ÿ¥§«∫§ÿ¡  ¢≥–∑’Ë
º≈‘µ¿—≥±å∑’Ë‡µ‘¡·≈§∑‘∑Õ≈¡’§à“·√ß‡©◊Õπ‰¡à·µ°µà“ß®“°
™ÿ¥§«∫§ÿ¡ ‡π◊ËÕß®“°º≈‘µ¿—≥±å™ÿ¥§«∫§ÿ¡¡’ª√‘¡“≥§«“¡
™◊ÈπÀ≈—ß°“√Õ∫πâÕ¬∑’Ë ÿ¥·≈–„™â‡«≈“„π°“√Õ∫·Àâßπ“π∑’Ë ÿ¥
¥—ß· ¥ß„π Table 4 ®÷ß àßº≈„Àâº≈‘µ¿—≥±å¡’§à“§«“¡·¢Áß
¡“°∑’Ë ÿ¥ πÕ°®“°π’ÈπÈ”µ“≈·≈– “√æÕ≈‘ÕÕ≈¡’§ÿ≥ ¡∫—µ‘
‡æ‘Ë¡§«“¡§ßµ—«µàÕ°“√‡ ’¬ ¿“æ¢Õß‚ª√µ’π‡π◊ËÕß®“°
§«“¡√âÕπ ‚¥¬¡’º≈‡æ‘Ë¡§«“¡·¢Áß·√ß¢Õßæ—π∏–‰Œ‚¥√-
‚ø∫‘°√–À«à“ßÀ¡Ÿà‰Œ‚¥√‚ø∫‘°‡¡◊ËÕ‡∑’¬∫°—∫‚ª√µ’π„ππÈ”
∫√‘ ÿ∑∏‘Ï Õ¬à“ß‰√°Áµ“¡πÈ”µ“≈æÕ≈‘ÕÕ≈µà“ß™π‘¥°—π¡’º≈µàÕ
§«“¡§ßµ—«¢Õß‚ª√µ’π∑’Ë·µ°µà“ß°—π‚¥¬¢÷ÈπÕ¬Ÿà°—∫‚§√ß √â“ß
¢Õß‚¡‡≈°ÿ≈·≈–°“√®—¥‡√’¬ßµ—«¢ÕßÀ¡Ÿà‰Œ¥√ÁÕ° ‘́≈ ÷́Ëß àß
º≈µàÕ°“√®—∫µ—«°—∫πÈ” (Back et al., 1979)  πÕ°®“°π’È

Table 4. Moisture content and water activity of IM yellowstrip

trevally containing various humectants.

 Humectant Drying time Moisture content1 Water activity1

(hrs.) (% dry basis)

Control 12:30 18.28 0.650
Glucose syrup 12:30 22.70 0.651
Glycerol 11:50 24.97 0.654
Sorbitol 11:50 18.41 0.645
Lactitol 11:50 20.55 0.644

1All values are the means of replicate determinations.
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ªï∑’Ë 27 ©∫—∫∑’Ë 3 æ.§. - ¡‘.¬. 2548
°“√≈¥§à“«Õ‡µÕ√å·Õ°µ‘«‘µ’º≈‘µ¿—≥±åª≈“¢â“ß‡À≈◊Õß°÷Ëß·Àâß

ªí∑¡°√  æ√À¡®√√¬å ·≈– °àÕß°“≠®πå  °‘®√ÿàß‚√®πå625

¬—ß¢÷Èπ°—∫Õ—µ√“°“√·æ√à ‚¥¬Õ—µ√“°“√·æ√à¢Õß “√ª√–°Õ∫
∑’Ë¡’¢π“¥‚¡‡≈°ÿ≈„À≠à®–™â“°«à“ “√ª√–°Õ∫∑’Ë¡’¢π“¥
‚¡‡≈°ÿ≈‡≈Á° (Geankoplis, 1995) ¥—ßπ—Èπ°“√∑’Ë·≈§∑‘∑Õ≈
¡’¢π“¥‚¡‡≈°ÿ≈„À≠à (πÈ”Àπ—°‚¡‡≈°ÿ≈‡∑à“°—∫ 344)   à«π
°≈’‡´Õ√Õ≈¡’¢π“¥‚¡‡≈°ÿ≈‡≈Á° (πÈ”Àπ—°‚¡‡≈°ÿ≈‡∑à“°—∫ 92)

®÷ß àßº≈„Àâ·≈§∑‘∑Õ≈·∑√°´÷¡‡¢â“‰ª„π‡π◊ÈÕª≈“„π¢≥–
À¡—°‡§√◊ËÕßª√ÿß√ ‰¥âµË” ¥—ßπ—Èπµ—«Õ¬à“ß∑’Ë‡µ‘¡·≈§∑‘∑Õ≈®÷ß
¡’º≈µàÕ°“√§ß ¿“æ¢Õß‚ª√µ’π‡π◊ËÕß®“°§«“¡√âÕπ‰¥âµË”
°«à“Œ‘«·¡§·µπ∑å™π‘¥Õ◊ËπÊ ∑”„Àâ¡’§à“·√ß‡©◊Õπ‰¡à·µ°µà“ß
®“°™ÿ¥§«∫§ÿ¡ ¢≥–∑’Ë°≈’‡´Õ√Õ≈Õ“®®–·∑√°´÷¡‡¢â“‰ª„π
‡π◊ÈÕª≈“‰¥â Ÿß®÷ß àßº≈µàÕ°“√§ß ¿“æ¢Õß‚ª√µ’π‰¥â Ÿß°«à“
®÷ß∑”„Àâº≈‘µ¿—≥±å¡’§à“§«“¡·¢Áß·≈–§à“·√ß‡©◊ÕπµË”°«à“
°“√‡µ‘¡Œ‘«·¡§·µπ∑å™π‘¥Õ◊ËπÊ ‡™àπ‡¥’¬«°—∫ Barrett ·≈–
§≥– (1998) ´÷Ëßæ∫«à“°“√≈¥§à“«Õ‡µÕ√å·Õ°µ‘«‘µ’‚¥¬°“√
≈¥ª√‘¡“≥§«“¡™◊Èπ®–∑”„Àâº≈‘µ¿—≥±å‡π◊ÈÕ·∑àß (meat

stick) ¡’§«“¡·¢Áß¡“°¢÷Èπ ·µà‡¡◊ËÕ‡µ‘¡°≈’‡´Õ√Õ≈≈ß‰ª
°≈’‡´Õ√Õ≈®–™à«¬„π°“√§«∫§ÿ¡§à“«Õ‡µÕ√å·Õ°µ‘«‘µ’·≈–
¬—ß™à«¬¢—¥¢«“ß°“√‡°‘¥§«“¡‡Àπ’¬«´÷Ëß‡°‘¥‰¥â‡¡◊ËÕ≈¥ª√‘¡“≥
§«“¡™◊Èπ  ‚¥¬ Iseya ·≈–§≥– (2000) æ∫«à“‡π◊ÈÕª≈“
·¡§‡§Õ‡√≈Õ∫·Àâß∑’ËÀ¡—°¥â«¬ “√≈–≈“¬´Õ√å∫‘∑Õ≈∑’Ë√–¥—∫
§«“¡‡¢â¡¢âπ 0.5-1.5 ‚¡≈“√å (p<0.01)  “¡“√∂¬—∫¬—Èß
°“√‡°‘¥≈—°…≥–·¢Áß∑’Ëº‘«Àπâ“¢Õßª≈“·Àâß ·≈–¬—ß¡’√“¬ß“π
«à“‚´‡¥’¬¡§≈Õ‰√¥å°Á„Àâº≈„π°“√¬—∫¬—Èß°“√‡°‘¥≈—°…≥–·¢Áß
∑’Ëº‘«Àπâ“‰¥â‡™àπ°—π  ·µàÕ¬à“ß‰√°Áµ“¡´Õ√å∫‘∑Õ≈„Àâº≈„π
°“√¬—∫¬—Èß∑’Ë¥’°«à“ (Iseya et al., 2000) ‚¥¬´Õ√å∫‘∑Õ≈¡’
∫∑∫“∑„π°“√≈¥°“√‡ ’¬ ¿“æ¢Õß‚ª√µ’π‰¡‚Õ‰ø∫√‘≈≈“√å

·≈–‡æ‘Ë¡§«“¡ “¡“√∂„π°“√‡°Á∫°—°πÈ”¢Õßº≈‘µ¿—≥±åª≈“
·Àâß (Nambu et al., 1997)  πÕ°®“°π’È Funatsu ·≈–
§≥– (1995 Õâ“ß‚¥¬ Iseya et al., 2000) √“¬ß“π«à“
´Õ√å∫‘∑Õ≈·≈–‡°≈◊Õ∑’Ë§«“¡‡¢â¡¢âπ Ÿß¡’º≈‡ª≈’Ë¬π·ª≈ß
§ÿ≥≈—°…≥–°“√‰À≈¢Õß‡π◊ÈÕª≈“ wallege pollock Õ∫·Àâß

5) §ÿ≥¿“æ∑“ßª√– “∑ —¡º—  ®“°°“√∑¥ Õ∫
§«“¡™Õ∫¢Õßµ—«Õ¬à“ßª≈“¢â“ß‡À≈◊Õß°÷Ëß·Àâß·Àâß°àÕπ·≈–
À≈—ß∑”„Àâ ÿ° ‰¥âº≈¥—ß· ¥ß„π Table 6 æ∫«à“ºŸâ∑¥ Õ∫
™Õ∫≈—°…≥–ª√“°Ø¢Õßµ—«Õ¬à“ß°àÕπ∑”„Àâ ÿ°∑’Ë ‡µ‘¡
°≈’‡´Õ√Õ≈ °≈Ÿ‚§ ‰´√—ª ·≈–·≈§∑‘∑Õ≈ 50% ¡“°°«à“
º≈‘µ¿—≥±å™ÿ¥§«∫§ÿ¡ (p<0.05)  ¢≥–∑’Ëµ—«Õ¬à“ß∑’Ë‡µ‘¡
´Õ√å∫‘∑Õ≈‰¡à¡’§«“¡·µ°µà“ß®“°™ÿ¥§«∫§ÿ¡  ·¡â«à“§à“ ’
L a b (Table 5) ®–¡’§«“¡·µ°µà“ß°—π ‚¥¬∑—Ë«‰ªº≈‘µ¿—≥±å
∑’Ë‡µ‘¡Œ‘«·¡§·µπ∑å™π‘¥µà“ßÊ ¡’≈—°…≥–¡—π«“« ¢≥–∑’Ë
µ—«Õ¬à“ß™ÿ¥§«∫§ÿ¡¡’≈—°…≥–º‘«Àπâ“∑’Ë·Àâß°√–¥â“ß Õ¬à“ß‰√
°Áµ“¡æ∫«à“‰¡à¡’§«“¡·µ°µà“ß√–À«à“ß§–·ππ§«“¡™Õ∫
¥â“π≈—°…≥–‡π◊ÈÕ —¡º— ¢Õßµ—«Õ¬à“ßª≈“¢â“ß‡À≈◊Õß°÷Ëß·Àâß
°àÕπ·≈–À≈—ß∑”„Àâ ÿ°∑’Ë‡µ‘¡Œ‘«·¡§·µπ∑å™π‘¥µà“ßÊ (p >

0.05) ·¡â«à“µ—«Õ¬à“ß®–¡’§à“§«“¡·¢Áß·≈–§à“·√ß‡©◊Õπ∑’Ë
·µ°µà“ß°—π (Table 5)  ·≈–æ∫«à“µ—«Õ¬à“ß∑’Ë¡’°“√‡µ‘¡
°≈’‡´Õ√Õ≈·≈–·≈§∑‘∑Õ≈ 50% ‰¥â√—∫§–·ππ§«“¡™Õ∫
¥â“π√ ™“µ‘ Ÿß°«à“µ—«Õ¬à“ß™ÿ¥§«∫§ÿ¡·≈–µ—«Õ¬à“ß∑’Ë‡µ‘¡
°≈Ÿ‚§ ‰´√—ª 50% (p<0.05) ‡π◊ËÕß®“°°≈’‡´Õ√Õ≈ ´Õ√å-
∫‘∑Õ≈ ·≈–·≈§∑‘∑Õ≈¡’§«“¡À«“π 60%  50% (»‘«“æ√,

2529) ·≈– 40% (Blankers, 1995) ¢ÕßπÈ”µ“≈´Ÿ‚§√ 
µ“¡≈”¥—∫ ®÷ß∑”„Àâº≈‘µ¿—≥±åª≈“¢â“ß‡À≈◊Õß°÷Ëß·Àâß¥—ß°≈à“«

Table 5. Physical  qualities  of  IM  yellowstrip  trevally  as  influenced  by

various humectants.

Color value 1

L a b

Control 37.19a 4.09a 12.77a 12167.22a 9695.55a

Glucose syrup 36.81a 3.41abc 12.24ab 10854.51b 7805.68b

Glycerol 34.88b 2.87c 11.15c 8361.93c 7290.88b

Sorbitol 35.81ab 3.24bc 11.82bc 10455.51b 7497.07b

Lactitol 36.40ab 3.67ab 11.99abc 11081.32b 10737.27a

The different superscripts in the same column denote the significant differences (p<0.05).
1All values are the means of 9 determinations.

Humectant
Hardness1 Shear force1

(g) (g)
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Water activity reduction of intermediate moisture yellowstrip trevally

Phomajun, P. and Kijroongrojana, K.

¡’√ ™“µ‘À«“π°«à“™ÿ¥§«∫§ÿ¡  à«πº≈‘µ¿—≥±å∑’Ë‡µ‘¡°≈Ÿ‚§ 
‰´√—ª 50% ·¡â«à“®–„Àâ√ ™“µ‘À«“π°«à“™ÿ¥§«∫§ÿ¡‡™àπ°—π
·µàÀ≈—ß∑”„Àâ ÿ°º≈‘µ¿—≥±å¡’ ’πÈ”µ“≈‡¢â¡·≈–¡’√ ¢¡ Õ—π
‡π◊ËÕß¡“®“°ªØ‘°‘√‘¬“‡¡≈≈“√å¥ (Sapers, 1975 Õâ“ß‚¥¬
‰æ∫Ÿ≈¬å, 2532) ·≈–ªØ‘°‘√‘¬“§“√“‡¡‰≈‡´™—π´÷Ëß‡°‘¥¢÷Èπ
‡π◊ËÕß®“°°“√„™â§«“¡√âÕπ Ÿß·¬° ≈“¬‚¡‡≈°ÿ≈¢ÕßπÈ”µ“≈
·≈–‡°‘¥æÕ≈‘‡¡Õ‰√‡´™—π¢Õß “√ª√–°Õ∫§“√å∫Õπ‰¥â “√∑’Ë
¡’√ ¢¡§◊Õ‰Õ‚´·´°‚§√´“π ·≈–‡°‘¥ “√ª√–°Õ∫ ’πÈ”µ“≈
‡√’¬°«à“ §“√“‡¡≈‘π (√—™π’, 2537) πÕ°®“°π’È°“√‡µ‘¡ “√
ª√–°Õ∫æÕ≈‘ÕÕ≈√à«¡°—∫‚´‡¥’¬¡§≈Õ‰√¥å„π¢—ÈπµÕπ°“√
À¡—°ª≈“¢â“ß‡À≈◊Õß   àßº≈„Àâ°“√´÷¡ºà“π¢Õß‚´‡¥’¬¡
§≈Õ‰√¥å‡¢â“ Ÿà‡π◊ÈÕª≈“πâÕ¬≈ß (Iseya et al., 2000) ∑”„Àâ
ª≈“¢â“ß‡À≈◊Õß™ÿ¥§«∫§ÿ¡¡’§«“¡‡§Á¡ Ÿß°«à“™ÿ¥∑’Ë ‡µ‘¡
Œ‘«·¡§·µπ∑å ∑”„Àâ‰¥â√—∫§–·ππ§«“¡™Õ∫¥â“π√ ™“µ‘
µË”°«à“™ÿ¥∑’Ë‡µ‘¡Œ‘«·¡§·µπ∑å ‡¡◊ËÕæ‘®“√≥“§«“¡™Õ∫√«¡
®–‡ÀÁπ«à“º≈‘µ¿—≥±å∑’Ë‡µ‘¡°≈’‡´Õ√Õ≈ 50% ¡’§–·ππ§«“¡
™Õ∫ Ÿß∑’Ë ÿ¥ ·≈–·µ°µà“ß®“°™ÿ¥§«∫§ÿ¡ (p<0.05) ¢≥–∑’Ë
º≈‘µ¿—≥±å∑’Ë‡µ‘¡°≈Ÿ‚§ ‰´√—ª ´Õ√å∫‘∑Õ≈ ·≈–·≈§∑‘∑Õ≈
50% ¡’§–·ππ§«“¡™Õ∫√«¡‰¡à·µ°µà“ß®“°™ÿ¥§«∫§ÿ¡
(p>0.05)

®“°§–·ππ§«“¡™Õ∫√«¡·≈–§«“¡ “¡“√∂„π°“√
≈¥§à“«Õ‡µÕ√å·Õ°µ‘«‘µ’®÷ß§—¥‡≈◊Õ°°≈’‡´Õ√Õ≈·≈–·≈§∑‘∑Õ≈
50% ‡ªìπŒ‘«·¡§·µπ∑å∑’Ë‡À¡“– ¡ ‡æ◊ËÕ„™â„π°“√∑¥≈Õß
¢—ÈπµàÕ‰ª

4. º≈¢Õß√–¥—∫§«“¡‡¢â¡¢âπ¢ÕßŒ‘«·¡§·µπ∑åµàÕ

§ÿ≥¿“æº≈‘µ¿—≥±åª≈“¢â“ß‡À≈◊Õß°÷Ëß·Àâß

®“°°“√»÷°…“º≈¢Õß°≈’‡´Õ√Õ≈·≈–·≈§∑‘∑Õ≈∑’Ë
§«“¡‡¢â¡¢âπ√–¥—∫µà“ßÊ °—π§◊Õ 40% 45% ·≈– 50% ¢Õß
πÈ”Àπ—°‡§√◊ËÕßª√ÿß√ µàÕ§ÿ≥¿“æº≈‘µ¿—≥±åª≈“¢â“ß‡À≈◊Õß
°÷Ëß·Àâß ‰¥âº≈¥—ßπ’È

1) §«“¡™◊Èπ·≈–§à“«Õ‡µÕ√å·Õ°µ‘«‘µ’   °“√‡µ‘¡
°≈’‡´Õ√Õ≈À√◊Õ ·≈§∑‘∑Õ≈„πª√‘¡“≥¡“°¢÷Èπ  àßº≈„Àâ
ª√‘¡“≥§«“¡™◊Èπ·≈–§à“«Õ‡µÕ√å·Õ°µ‘«‘µ’¢Õßµ—«Õ¬à“ßª≈“
¢â“ß‡À≈◊Õß°÷Ëß·Àâß¡’ª√‘¡“≥§«“¡™◊Èπ ÿ¥∑â“¬À≈—ß°“√Õ∫¡’
§à“ Ÿß¢÷Èπµ“¡≈”¥—∫ (Table 7) ‡π◊ËÕß®“°æÕ≈‘ÕÕ≈ª√‘¡“≥
∑’Ë¡“°¢÷Èπ¡’‚Õ°“ ‡¢â“‰ª √â“ßæ—π∏–‰Œ‚¥√‡®π°—∫πÈ”¿“¬„π
‡π◊ÈÕª≈“¡“°¢÷Èπ ∑”„Àâ¬—ß§ß¡’πÈ”∂Ÿ°®—∫æ—π∏–‰«â¡“°°«à“
µ—«Õ¬à“ß™ÿ¥Õ◊ËπÊ (Fennema, 1996) ·≈–„Àâº≈ Õ¥§≈âÕß
°—∫°“√»÷°…“¢Õß Iseya ·≈–§≥– (2000) æ∫«à“‡¡◊ËÕ‡æ‘Ë¡
§«“¡‡¢â¡¢âπ¢Õß´Õ√å∫‘∑Õ≈„π “√≈–≈“¬∑’Ë„™â„π°“√À¡—°
 àßº≈„Àâª√‘¡“≥´Õ√å∫‘∑Õ≈„π‡π◊ÈÕª≈“‡Õ∑§“·¡§‡§Õ‡√∑
·≈–ª≈“À¡÷°∑’Ëºà“π°“√À¡—°‡æ‘Ë¡¢÷Èπ  „π¢≥–∑’Ëª√‘¡“≥
§«“¡™◊Èπ≈¥≈ß

2) §à“ ’ º≈¢Õß°“√‡µ‘¡°≈’‡´Õ√Õ≈„π√–¥—∫µà“ßÊ
°—π‰¡à¡’º≈∑”„Àâ§à“ L a b ·µ°µà“ß°—π (p>0.05) ¢≥–∑’Ë
°“√‡µ‘¡·≈§∑‘∑Õ≈„π√–¥—∫µà“ßÊ °—π  ‰¡à¡’º≈∑”„Àâ§à“ L

·µ°µà“ß°—π ·µà∑”„Àâ§à“µË”°«à“º≈‘µ¿—≥±å™ÿ¥§«∫§ÿ¡ (p<

0.05) (Table 8)  à«π°“√‡µ‘¡·≈§∑‘∑Õ≈„πª√‘¡“≥∑’Ë Ÿß

Table 6. Mean acceptability scores of IM yellowstrip trevally containing various

humectants.

                                                                  Mean score1

  Humectant             Before roasting              After roasting     Overall liking

Appearance Texture Texture Taste

Control 6.23b 5.57ns 6.10ns 6.03b  6.03bc

Glucose syrup 6.93a 5.80ns 5.60ns 5.40c 5.40c

Glycerol 6.90a 6.27ns 6.30ns 6.73a 6.87a

Sorbitol   6.47ab 5.77ns 5.90ns  6.17ab  6.20ab

Lactitol 6.97a 5.70ns 6.17ns 6.77a  6.43ab

The different superscripts in the same column denote the significant differences (p<0.05).
1All values are the means of 60 responses (30 panelists on each of duplication). A nine-point

hedonic scale was used (1 = dislike extremely, 5 = neither like nor dislike and 9 = like extremely).
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¢÷Èπ∑”„Àâ§à“ b ≈¥≈ß (p<0.05) ·≈–æ∫«à“º≈‘µ¿—≥±å™ÿ¥
§«∫§ÿ¡¡’§à“ L ·≈– b  Ÿß ÿ¥ Õ¬à“ß‰√°Áµ“¡‰¡àæ∫§«“¡
·µ°µà“ß√–À«à“ß§à“ a ¢Õßµ—«Õ¬à“ß·µà≈– ‘Ëß∑¥≈Õß (p>

0.05) ‡π◊ËÕß®“° “√ª√–°Õ∫æ«°æÕ≈‘ÕÕ≈¡’§«“¡§ßµ—«µàÕ
 “√‡§¡’·≈–§«“¡√âÕπ‰¥â¥’°«à“ “√ª√–°Õ∫ª√–‡¿∑πÈ”µ“≈
¥—ß∑’Ë°≈à“ß¡“·≈â«¢â“ßµâπ

3) §à“§«“¡·¢Áß·≈–§à“·√ß‡©◊Õπ º≈¢Õß°“√‡µ‘¡
°≈’‡´Õ√Õ≈ 40%  45% ·≈– 50% ¡’º≈∑”„Àâ§à“§«“¡·¢Áß
·≈–§à“·√ß‡©◊Õπ¡’§à“≈¥≈ßµ“¡≈”¥—∫ ·≈–º≈‘µ¿—≥±å™ÿ¥
§«∫§ÿ¡¡’§à“§«“¡·¢Áß·≈–§à“·√ß‡©◊Õπ Ÿß∑’Ë ÿ¥ (p<0.05)

(Table 9) ‡π◊ËÕß®“°º≈‘µ¿—≥±å™ÿ¥§«∫§ÿ¡¡’ª√‘¡“≥§«“¡
™◊ÈπÀ≈—ß°“√Õ∫·ÀâßπâÕ¬∑’Ë ÿ¥ ¥—ßπ—Èπ®÷ß¡’§à“§«“¡·¢Áß·≈–
§à“·√ß‡©◊Õπ Ÿß ÿ¥  à«πº≈‘µ¿—≥±å∑’Ë‡µ‘¡°≈’‡´Õ√Õ≈‡æ‘Ë¡¢÷Èπ
 àßº≈„Àâ‚ª√µ’π¡’§«“¡§ßµ—«µàÕ°“√‡ ’¬ ¿“æ¥â«¬§«“¡
√âÕπ‰¥â¥’ (Back et al., 1979) ·≈–º≈‘µ¿—≥±å¥—ß°≈à“«¬—ß¡’

Table 7. Moisture content and water activity of IM yellowstrip trevally containing glycerol

and lactitol at different concentrations.

  Drying time (hrs)      Moisture content (% dry basis)           Water activity

Glycerol Lactitol Glycerol Lactitol Glycerol Lactitol

0 12:05 12:10 20.01 18.54 0.645 0.641
40 11:50 12:00  21.19 18.82 0.647 0.648
45 11:35 12:00 22.55 19.21 0.647 0.649
50 11:15 12:00 24.10 19.47 0.647 0.645

The different superscripts in the same column denote the significant differences (p<0.05).
1All values are the means of 4 determinations (2 determinations on each of duplication).

Concentration

(%)

Table 8. Color values of IM yellowstrip trevally containing glycerol and lactitol at

different concentrations.

            Color value 1

            L         a     b

Glycerol Lactitol Glycerol Lactitol Glycerol Lactitol

0 37.29ns 37.23a   4.28ns 4.15ns   13.11ns 12.60a

40 37.04ns 35.01b   4.12ns 4.07ns   12.95ns 12.19a

45 35.95ns 35.20b   3.90ns 3.92ns   12.55ns 12.05ab

50 36.78ns 35.99b   3.87ns 3.29ns   12.80ns 11.55b

The different superscrits in the same column denote the significant differences (p<0.05).
1All values are the means of 18 determinations (9 determinations on each of duplication).

Concentration

(%)

ª√‘¡“≥§«“¡™◊Èπ ÿ¥∑â“¬À≈—ß°“√Õ∫‡æ‘Ë¡¢÷Èπ ®÷ß àßº≈„Àâ
º≈‘µ¿—≥±å¡’§à“§«“¡·¢ÁßπâÕ¬≈ß¥â«¬  Okonkwo ·≈–
§≥– (1991) æ∫«à“º≈‘µ¿—≥±å‡π◊ÈÕ°÷Ëß·Àâß√¡§«—π∑’Ë‡µ‘¡
°≈’‡´Õ√Õ≈√âÕ¬≈– 32.98 ¢Õß à«πº ¡∑’Ë„™â„π°“√À¡—°‡π◊ÈÕ
¡’ª√‘¡“≥§«“¡™◊Èπ Ÿß°«à“·≈–¡’§à“·√ß‡©◊ÕπµË”°«à“º≈‘µ¿—≥±å
‡π◊ÈÕ°÷Ëß·Àâß√¡§«—π∑’Ë‰¡à‡µ‘¡°≈’‡´Õ√Õ≈  (p<0.05)  (280

·≈– 440 π‘«µ—π µ“¡≈”¥—∫) Levine ·≈– Slade (1992

Õâ“ß‚¥¬ Barrett et al., 1998) √“¬ß“π«à“°“√ª√—∫√–¥—∫
¢ÕßπÈ”À√◊Õ√–¥—∫¢Õß°≈’‡´Õ√Õ≈¡’º≈µàÕ‡π◊ÈÕ —¡º—  ‡æ√“–
 “√∑—Èß Õß™π‘¥ “¡“√∂∑”„Àâ‡¡∑√‘° ǻ¢Õß‚ª√µ’π‡°‘¥
≈—°…≥–∑’Ë¬÷¥À¬ÿàπ‰¥â (plasticize) ´÷Ëß “√‡À≈à“π’È¡’πÈ”Àπ—°
‚¡‡≈°ÿ≈µË”®÷ß “¡“√∂¢—¥¢«“ß°“√®—∫µ—«¢Õß‚ª√µ’π·≈–
∑”„Àâ°“√‡§≈◊ËÕπ∑’Ë¢Õß‚¡‡≈°ÿ≈‡æ‘Ë¡¢÷Èπ ¥—ßπ—Èπ‚§√ß √â“ß
¢Õß‡π◊ÈÕ®÷ßπÿà¡¢÷Èπ  ¢≥–∑’Ëº≈¢Õß°“√‡µ‘¡·≈§∑‘∑Õ≈„π
√–¥—∫µà“ßÊ °—π‰¡à¡’º≈∑”„Àâ§à“§«“¡·¢Áß·≈–§à“·√ß‡©◊Õπ
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·µ°µà“ß°—π (p>0.05) ‡π◊ËÕß®“°·≈§∑‘∑Õ≈¡’¢π“¥‚¡‡≈°ÿ≈
„À≠à  àßº≈„Àâ°“√·∑√°´÷¡‡¢â“ Ÿà‡π◊ÈÕª≈“‰¥â™â“ ¥—ß°≈à“«¡“
·≈â«¢â“ßµâπ (Geankoplis, 1995) πÕ°®“°π—Èπª√‘¡“≥
§«“¡™◊Èπ ÿ¥∑â“¬¢Õßº≈‘µ¿—≥±å¥—ß°≈à“«À≈—ß°“√Õ∫·Àâß¡’
§à“„°≈â‡§’¬ß°—π·≈–¬—ß„™â√–¬–‡«≈“°“√Õ∫·Àâß„°≈â‡§’¬ß°—π
Õ’°¥â«¬

4) §ÿ≥¿“æ∑“ß¥â“πª√– “∑ —¡º—  §–·ππ§«“¡
™Õ∫¥â“π≈—°…≥–ª√“°Ø¢Õßº≈‘µ¿—≥±å∑’Ë‡µ‘¡°≈’‡´Õ√Õ≈
40% ·≈– 45% ‰¡à·µ°µà“ß®“°™ÿ¥§«∫§ÿ¡ (p>0.05) ·µà
æ∫«à“ ºŸâ∑¥ Õ∫„Àâ§–·ππ§«“¡™Õ∫º≈‘µ¿—≥±å∑’Ë‡µ‘¡
°≈’‡´Õ√Õ≈ 50%  Ÿß°«à“º≈‘µ¿—≥±å™ÿ¥§«∫§ÿ¡ (p<0.05)

‡π◊ËÕß®“°º≈‘µ¿—≥±å∑’Ë‡µ‘¡°≈’‡´Õ√Õ≈ 50% ¡’≈—°…≥–
·«««“«¡“°∑’Ë ÿ¥ ¢≥–∑’Ë°“√‡µ‘¡·≈§∑‘∑Õ≈„π√–¥—∫µà“ßÊ
°—π‰¡à¡’º≈∑”„Àâ§–·ππ§«“¡™Õ∫¥â“π≈—°…≥–ª√“°Ø¢Õß

ª≈“¢â“ß‡À≈◊Õß°÷Ëß·Àâß°àÕπ∑”„Àâ ÿ°·µ°µà“ß°—π (p>0.05)

(Table 10)  Õ¬à“ß‰√°Áµ“¡º≈¢Õß°“√‡µ‘¡°≈’‡´Õ√Õ≈„π
√–¥—∫µà“ßÊ °—π‰¡à¡’º≈∑”„Àâ§–·ππ§«“¡™Õ∫¥â“π≈—°…≥–
‡π◊ÈÕ —¡º— ¢Õßª≈“¢â“ß‡À≈◊Õß°÷Ëß·Àâß°àÕπ∑”„Àâ ÿ°·µ°µà“ß
°—π (p>0.05) ·≈–‡¡◊ËÕπ”º≈‘µ¿—≥±å¡“∑”„Àâ ÿ°‚¥¬°“√Õ∫
∑’Ë 180ºC π“π 13 π“∑’ æ∫«à“µ—«Õ¬à“ß∑’Ë‡µ‘¡°≈’‡´Õ√Õ≈
„π√–¥—∫µà“ßÊ ‰¥â√—∫§–·ππ§«“¡™Õ∫ Ÿß°«à“º≈‘µ¿—≥±å™ÿ¥
§«∫§ÿ¡ (p<0.05) ‚¥¬æ∫«à“º≈‘µ¿—≥±å∑’Ë‡µ‘¡°≈’‡´Õ√Õ≈
„πª√‘¡“≥¡“°¢÷Èπ àßº≈„Àâ§–·ππ§«“¡™Õ∫‡©≈’Ë¬¥â“π
‡π◊ÈÕ —¡º— ¡’·π«‚πâ¡ Ÿß¢÷Èπµ“¡≈”¥—∫  ‡π◊ËÕß®“°°“√‡µ‘¡
°≈’‡´Õ√Õ≈≈ß‰ª∑”„Àâµ—«Õ¬à“ß¡’§à“§«“¡·¢Áß·≈–§à“·√ß
‡©◊Õπ≈¥≈ß ¥—ß Table 9  πÕ°®“°π—Èπ¬—ß àßº≈„Àâ¡’§«“¡
©Ë”πÈ”¡“°¢÷Èπ (Pascua et al., 1994 ) ¢≥–∑’Ëº≈¢Õß°“√
‡µ‘¡·≈§∑‘∑Õ≈„π√–¥—∫µà“ßÊ °—π‰¡à¡’º≈∑”„Àâ§–·ππ§«“¡

Table 9. Textural properties of IM yellowstrip trevally containing

glycerol and lactitol at different concentrations.

        Hardness1  (g)                         Shear force1  (g)

Glycerol Lactitol Glycerol Lactitol

0 7215.27a 8486.45ns 9399.44a 8643.16ns

40 5922.24b 8355.98ns 9068.30a 8518.62ns

45 5147.27c 8392.61ns  8524.45ab 8715.32ns

50 5002.73c 8212.39ns 7489.73b 9008.51ns

The different superscripts in the same column denote the significant differences (p<0.05).
1All values are the means of 18 determinations (9 determinations on each of duplication).

Concentration

(%)

Table 10. Mean acceptability scores of IM yellowstrip trevally as influenced by glycerol and lactitol

at different concentrations.

           Mean score1

               Before roasting        After roasting           Overall liking

Appearance         Texture            Texture Taste

Glycerol Lactitol Glycerol Lactitol Glycerol Lactitol Glycerol Lactitol Glycerol Lactitol

0 6.48b 6.35b 6.10ns 6.10ns 5.77b 6.03ns 5.95b 6.17b 6.18b 6.37ns

40 6.87ab 6.88a 6.73ns 6.28ns 6.35a 6.23ns 6.62a 6.88a 6.62ab 6.73ns

45 6.83ab 6.83a 6.38ns 6.25ns 6.45a 6.33ns 6.60a 6.65a 6.60ab 6.55ns

50 7.15a 7.07a 6.35ns 6.55ns 6.73a 6.42ns 6.93a 7.03a 7.05a 6.95ns

The different superscripts in the same column denote the significant differences (p<0.05).
1All values are the means of 60 responses (30 panelists on each of duplication). A nine-point hedonic scale was used

 (1 = dislike extremely, 5 = neither like nor dislike, and  9 = like extremely).

Concentration

(%)
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™Õ∫¥â“π≈—°…≥–‡π◊ÈÕ —¡º— ¢Õßª≈“¢â“ß‡À≈◊Õß°÷Ëß·Àâß∑—Èß
°àÕπ·≈–À≈—ß∑”„Àâ ÿ° ·µ°µà“ß°—π (p>0.05) ‡π◊ËÕß®“°
µ—«Õ¬à“ß¡’§à“§«“¡·¢Áß·≈–§à“·√ß‡©◊Õπ ∑’Ë‰¡à·µ°µà“ß°—π
(Table 9) πÕ°®“°π’È°“√‡µ‘¡°≈’‡´Õ√Õ≈·≈–·≈§∑‘∑Õ≈„π
√–¥—∫µà“ßÊ ∑”„Àâª≈“¢â“ß‡À≈◊Õß°÷Ëß·ÀâßÀ≈—ß∑”„Àâ ÿ°‰¥â√—∫
§–·ππ§«“¡™Õ∫¥â“π√ ™“µ‘ Ÿß°«à“º≈‘µ¿—≥±å™ÿ¥§«∫§ÿ¡
(p<0.05) ‚¥¬æ∫«à“º≈‘µ¿—≥±å∑’Ë‡µ‘¡°≈’‡´Õ√Õ≈À√◊Õ·≈§-
∑‘∑Õ≈ 50% ¡’§–·ππ§«“¡™Õ∫ Ÿß∑’Ë ÿ¥ ‚¥¬‰¥â§–·ππ
‡©≈’Ë¬ 6.93 ·≈– 7.03 µ“¡≈”¥—∫ ‡π◊ËÕß®“°°≈’‡´Õ√Õ≈
·≈–·≈§∑‘∑Õ≈‡ªìπ “√„Àâ§«“¡À«“π ®÷ß∑”„Àâº≈‘µ¿—≥±å∑’Ë
‡µ‘¡æÕ≈‘ÕÕ≈∑—Èß Õß™π‘¥¡’√ ™“µ‘À«“π°«à“™ÿ¥§«∫§ÿ¡
º≈‘µ¿—≥±å∑’Ë‡µ‘¡°≈’‡´Õ√Õ≈ 50% ‰¥â√—∫§–·ππ§«“¡™Õ∫
√«¡ Ÿß°«à“º≈‘µ¿—≥±å™ÿ¥§«∫§ÿ¡ (p<0.05) ·≈–¡’§–·ππ
 Ÿß∑’Ë ÿ¥ ‚¥¬‰¥â§–·ππ‡©≈’Ë¬ 7.05 ‡π◊ËÕß®“°º≈¢Õß≈—°…≥–
ª√“°Ø ≈—°…≥–‡π◊ÈÕ —¡º— ·≈–√ ™“µ‘¥—ß°≈à“«∑”„Àâµ—«Õ¬à“ß
‰¥â√—∫§–·ππ§«“¡™Õ∫√«¡ Ÿß ÿ¥   à«πº≈‘µ¿—≥±å∑’Ë‡µ‘¡

·≈§∑‘∑Õ≈„π√–¥—∫µà“ßÊ °—π‰¥â√—∫§–·ππ§«“¡™Õ∫√«¡
‰¡à·µ°µà“ß°—π (p>0.05) ·µàÕ¬à“ß‰√°Áµ“¡º≈‘µ¿—≥±å∑’Ë‡µ‘¡
·≈§∑‘∑Õ≈ 50% ¡’·π«‚πâ¡‰¥â√—∫§–·ππ§«“¡™Õ∫ Ÿß∑’Ë ÿ¥
‚¥¬‰¥â§–·ππ‡©≈’Ë¬ 6.95

®“°§–·ππ§«“¡™Õ∫√«¡·≈–§«“¡ “¡“√∂„π
°“√≈¥§à“«Õ‡µÕ√å·Õ°µ‘«‘µ’®÷ß§—¥‡≈◊Õ°°≈’‡´Õ√Õ≈·≈–
·≈§∑‘∑Õ≈√âÕ¬≈– 50 ‡ªìπŒ‘«·¡§·µπ∑å∑’Ë‡À¡“– ¡ ”À√—∫
‡µ‘¡≈ß‰ª„π¢≥–À¡—°ª≈“¢â“ß‡À≈◊Õß‡æ◊ËÕ„™â„π°“√»÷°…“
´Õ√åª™—π‰Õ‚´‡∑Õ√å¡µàÕ‰ª

5. °“√»÷°…“´Õ√åª™—π‰Õ‚´‡∑Õ√å¡¢Õßº≈‘µ¿—≥±åª≈“

¢â“ß‡À≈◊Õß°÷Ëß·Àâß

°“√∑¥≈ÕßÀ“´Õ√åª™—π‰Õ‚´‡∑Õ√å¡·∫∫¥Ÿ¥§«“¡
™◊Èπ∑’ËÕÿ≥À¿Ÿ¡‘ 30ºC ‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫º≈¢Õß™ÿ¥§«∫§ÿ¡
·≈–°“√‡µ‘¡°≈’‡´Õ√Õ≈·≈–·≈§∑‘∑Õ≈ 50% ¢Õßº≈‘µ¿—≥±å
ª≈“¢â“ß‡À≈◊Õß°÷Ëß·Àâß∑’Ë¡’§à“«Õ‡µÕ√å·Õ°µ‘«‘µ’ ÿ¥∑â“¬πâÕ¬

Figure 1. Adsorption isotherms at 30ºC of IM Yellowstrip trevally containing glycerol and

lactitol.

All values are the means of triplicate determinations.
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°«à“ 0.60 æ∫«à“∑’Ë§à“«Õ‡µÕ√å·Õ°µ‘«‘µ’„°≈â‡§’¬ß°—πº≈‘µ¿—≥±å
ª≈“¢â“ß‡À≈◊Õß°÷Ëß·Àâß∑’Ë‡µ‘¡°≈’‡´Õ√Õ≈ 50% ¡’§à“§«“¡™◊Èπ
 ¡¥ÿ≈¡“°∑’Ë ÿ¥  à«πº≈‘µ¿—≥±å∑’Ë‡µ‘¡·≈§∑‘∑Õ≈ 50% ·≈–
º≈‘µ¿—≥±å™ÿ¥§«∫§ÿ¡¡’§à“§«“¡™◊Èπ ¡¥ÿ≈πâÕ¬≈ßµ“¡≈”¥—∫
(Figure 1) · ¥ß„Àâ‡ÀÁπ«à“º≈‘µ¿—≥±å∑’Ë‡µ‘¡°≈’‡´Õ√Õ≈
¡’§«“¡§ßµ—«µàÕ°“√‡ª≈’Ë¬π·ª≈ß§«“¡™◊Èπ´÷ËßÕ“®‡°‘¥¢÷Èπ
√–À«à“ß°“√‡°Á∫√—°…“‰¥â¥’°«à“º≈‘µ¿—≥±å∑’Ë‡µ‘¡·≈§∑‘∑Õ≈
‡π◊ËÕß®“°°≈’‡´Õ√Õ≈¡’§«“¡ “¡“√∂„π°“√≈¥§à“«Õ‡µÕ√å
·Õ°µ‘«‘µ’‰¥â Ÿß ¢≥–∑’Ë·≈§∑‘∑Õ≈¡’§«“¡ “¡“√∂„π°“√≈¥
§à“«Õ‡µÕ√å·Õ°µ‘«‘µ’‰¥âµË”°«à“ (Blankers, 1995; Dias,

1999) ®÷ß∑”„Àâº≈‘µ¿—≥±åª≈“¢â“ß‡À≈◊Õß°÷Ëß·Àâß∑’Ë‡µ‘¡
·≈§∑‘∑Õ≈¡’§à“§«“¡™◊Èπ ¡¥ÿ≈µË”°«à“º≈‘µ¿—≥±å∑’Ë ‡µ‘¡
°≈’‡´Õ√Õ≈·µà Ÿß°«à“º≈‘µ¿—≥±å™ÿ¥§«∫§ÿ¡

 √ÿª

°“√º≈‘µº≈‘µ¿—≥±åª≈“¢â“ß‡À≈◊Õß°÷Ëß·Àâß  æ∫«à“
°“√À¡—°ª≈“¥â«¬‡§√◊ËÕßª√ÿß√  ‡ªìπ‡«≈“ 20 ™—Ë«‚¡ß ‡ªìπ
√–¬–‡«≈“∑’Ë‡À¡“– ¡∑’Ë ÿ¥ ‚¥¬ àßº≈„Àâª√‘¡“≥§«“¡™◊Èπ
·≈–§à“«Õ‡µÕ√å·Õ°µ‘«‘µ’¡’·π«‚πâ¡≈¥≈ß ·≈–º≈‘µ¿—≥±å∑’Ë
‰¥â¡’§–·ππ§«“¡™Õ∫√«¡ Ÿß∑’Ë ÿ¥ ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°“√
‡µ‘¡Œ‘«·¡§·µπ∑å™π‘¥µà“ßÊ ‰¥â·°à °≈’‡´Õ√Õ≈ ´Õ√å∫‘∑Õ≈
·≈§∑‘∑Õ≈  ·≈–°≈Ÿ‚§ ‰´√—ª  ∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ  50%

æ∫«à“ °“√‡µ‘¡ “√Œ‘«·¡§·µπ∑å “¡“√∂≈¥§à“«Õ‡µÕ√å
·Õ°µ‘«‘µ’‰¥â¥’°«à“™ÿ¥§«∫§ÿ¡  º≈‘µ¿—≥±å∑’Ë‡µ‘¡°≈’‡´Õ√Õ≈
50%  ¡’ª√‘¡“≥§«“¡™◊ÈπÀ≈—ß°“√∑”·Àâß Ÿß ÿ¥  (∑’Ë§à“
«Õ‡µÕ√å·Õ°µ‘«‘µ’ª√–¡“≥ 0.64-0.65) ·≈–º≈‘µ¿—≥±å∑’Ë
‡µ‘¡°≈’‡´Õ√Õ≈·≈–‡µ‘¡·≈§∑‘∑Õ≈‰¥â√—∫§–·ππ§«“¡™Õ∫
√«¡ Ÿß∑’Ë ÿ¥ πÕ°®“°π’È§«“¡‡¢â¡¢âπ (40%, 45%, 50%)

¢Õß°≈’‡´Õ√Õ≈·≈–·≈§∑‘∑Õ≈∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ Ÿß¢÷Èπ
 àßº≈„Àâª√‘¡“≥§«“¡™◊Èπ¢Õßª≈“¢â“ß‡À≈◊Õß°÷Ëß·Àâß Ÿß¢÷Èπ
(∑’Ë§à“«Õ‡µÕ√å·Õ°µ‘«‘µ’ª√–¡“≥ 0.64-0.65) ·≈–√–¥—∫
§«“¡‡¢â¡¢âπ 50%  ¡’§–·ππ°“√¬Õ¡√—∫¡“°∑’Ë ÿ¥  Õ¬à“ß‰√
°Áµ“¡°“√„™â°≈’‡´Õ√Õ≈ 50% ¡’§«“¡ “¡“√∂„π°“√≈¥§à“
«Õ‡µÕ√å·Õ°µ‘«‘µ’‰¥â¥’°«à“ ·≈–¡’ª√‘¡“≥§«“¡™◊Èπ ¡¥ÿ≈¢Õß
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50%
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