
47«“√ “√«‘∑¬“»“ μ√å ¡»« ªï∑’Ë 23 ©∫—∫∑’Ë 1 (2550) 
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º≈¢Õß°“√„™â‰Œ‚¥√§Õ≈≈Õ¬¥å∑¥·∑π‰μ√‚æ≈’øÕ ‡øμ 
μàÕ§ÿ≥ ¡∫—μ‘∑“ß°“¬¿“æ·≈–ª√– “∑ —¡º—  

¢Õß‰ â°√Õ°À¡Ÿ·∫∫Õ‘¡—≈™—π 

‡ “«¿“§¬å «—≤πæ“Àÿ ·≈– »√’«‘°√≥å ¥‘…∞Õÿ¥¡‚æ∏‘Ï* 

∫∑§—¥¬àÕ 
 ß“π«‘®—¬π’È»÷°…“°“√∑¥·∑π “√ª√–°Õ∫‰μ√‚æ≈’øÕ ‡øμ„π°“√º≈‘μ‰ â°√Õ°À¡Ÿ·∫∫
Õ‘¡—≈™—π¥â«¬‰Œ‚¥√§Õ≈≈Õ¬¥å 5 ™π‘¥ ‰¥â·°à CMC3285 CMC3295 §“√å√“®’·ππ °—«√å°—¡ ·≈–·´π
·∑π°—¡ ª√‘¡“≥√âÕ¬≈– 0.50 ¢Õß à«πº ¡∑—ÈßÀ¡¥ °“√ª√–‡¡‘π§ÿ≥¿“æ∑“ß¥â“π ’ (L*, a*, b*) 
‡π◊ÈÕ —¡º—  (§«“¡·¢Áß °“√‡°“–μ—« °“√§◊πμ—« ·√ß∑’Ë„™â„π°“√‡§’È¬« ·≈–æ≈—ßß“π∑’Ë„™â„π°“√‡§’È¬«) ·≈–
°“√¬Õ¡√—∫∑“ßª√– “∑ —¡º—  (¥â“π ’ °≈‘Ëπ√  §«“¡™ÿà¡©Ë” §«“¡·πàπ‡π◊ÈÕ ·≈–°“√¬Õ¡√—∫‚¥¬√«¡) 
æ∫«à“ “¡“√∂„™â CMC3295 ∑¥·∑π “√ª√–°Õ∫øÕ ‡øμ„π°“√º≈‘μ‰ â°√Õ°À¡Ÿ·∫∫Õ‘¡—≈™—π‰¥â 
‡¡◊ËÕæ‘®“√≥“®“°§ÿ≥¿“æ¥â“π ’ ‡π◊ÈÕ —¡º—  ·≈–°“√¬Õ¡√—∫∑“ßª√– “∑ —¡º— ¢Õßº≈‘μ¿—≥±å  
 
§” ”§—≠:  ‰ â°√Õ°À¡Ÿ·∫∫Õ‘¡—≈™—π §“√å∫Õ°´’‡¡∑‘≈‡´≈≈Ÿ‚≈  §“√å√“®’·ππ °—«√å°—¡ ·´π·∑π°—¡ 

 “¢“«‘∑¬“»“ μ√å°“√Õ“À“√·≈–‚¿™π“°“√ ¿“§«‘™“§À°√√¡»“ μ√å §≥–«‘∑¬“»“ μ√å ¡À“«‘∑¬“≈—¬»√’π§√‘π∑√«‘‚√≤  
*ºŸâπ‘æπ∏åª√– “πß“π, e-mail: srivikorn@swu.ac.th 
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Effects of Tripolyphosphate Substitution with 
Hydrocolloids on Physical and Sensory 

Properties of Emulsion-Type Pork Sausages 

Saowapak Wattanapahu and Srivikorn Dit-udom-po* 

ABSTRACT 

 This study aimed to substitute tripolyphosphate with five types of 
hydrocolloid. The CMC3285, CMC3295, carrageenan, guar gum and xanthan gum were 
added at 0.50 percent of emulsion-type pork sausage formulation. Effects of the 
substitution were evaluated in terms of color (L*, a*, b*), texture (hardness, 
cohesiveness, springiness, gumminess and chewiness) and sensory characteristics 
(color, flavor intensity, juiciness, firmness and overall acceptance) of the products. The 
results showed that phosphate could be substituted with CMC3295 when considering on 
color, texture and sensory quality of emulsion-type pork sausage.  
 
Keywords:  emulsion-type pork sausage, carboxymethylcellulose, carrageenan, guar 

gum, xanthan gum 
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∫∑π” 
 ‰ â°√Õ°·∫∫Õ‘¡—≈™—π‡ªìπº≈‘μ¿—≥±å®“°‡π◊ÈÕ —μ«å´÷Ëß‡ªìπ∑’Ëπ‘¬¡‡π◊ËÕß®“°¡’√ ™“μ‘ ·≈–‡π◊ÈÕ
 —¡º— μ√ßμ“¡§«“¡μâÕß°“√¢ÕßºŸâ∫√‘‚¿§ ¡’√Ÿª·∫∫À≈“°À≈“¬ ·≈– –¥«°„π°“√∫√‘‚¿§ ªí®®—¬¢Õß
°√–∫«π°“√º≈‘μ∑’Ë¡’º≈μàÕ°“√¬Õ¡√—∫º≈‘μ¿—≥±å‰ â°√Õ°¢ÕßºŸâ∫√‘‚¿§∑’Ë¡’§«“¡ ”§—≠ ‰¥â·°à À≈—°
‡°≥±å°“√§—¥‡≈◊Õ°«—μ∂ÿ¥‘∫ ‡∑§π‘§°√–∫«π°“√º≈‘μ ·≈–°“√§—¥‡≈◊Õ°«—μ∂ÿ‡®◊ÕªπÕ“À“√∑’Ë„™âª√—∫ª√ÿß
‡π◊ÈÕ —¡º— ¢Õß‰ â°√Õ° ‚¥¬ “√∑’Ëπ‘¬¡„™âª√—∫ª√ÿß‡π◊ÈÕ —¡º— ¢Õßº≈‘μ¿—≥±å‰ â°√Õ°·∫∫Õ‘¡—≈™—π §◊Õ 
 “√ª√–°Õ∫øÕ ‡øμ ‡π◊ËÕß®“°¡’§ÿ≥ ¡∫—μ‘‡æ‘Ë¡§«“¡ “¡“√∂„π°“√Õÿâ¡πÈ”„π‚ª√μ’π‡π◊ÈÕ —μ«å ≈¥°“√
 Ÿ≠‡ ’¬πÈ”Àπ—°„π°“√‡°Á∫√—°…“ ‡æ‘Ë¡°“√¬÷¥‡°“–°—π¢Õß™‘Èπ‡π◊ÈÕ ∑”„ÀâÕ‘¡—≈™—π¡’§«“¡‡ ∂’¬√ §à“§«“¡
‡ªìπ°√¥¥à“ß¡’§«“¡‡ ∂’¬√ (buffering agent) ·≈–ª√—∫ª√ÿß≈—°…≥–‡π◊ÈÕ —¡º— „Àâ¡’§«“¡πÿà¡™ÿà¡©Ë” „π
ª√–‡∑»‰∑¬μ“¡ª√–°“» ”π—°ß“π§≥–°√√¡°“√Õ“À“√·≈–¬“ [1] °”Àπ¥ª√‘¡“≥ Ÿß ÿ¥∑’Ë„Àâ„™â
‚´‡¥’¬¡øÕ ‡øμ (‚¡‚π‡∫ ‘° ‰¥‡∫ ‘° ·≈–‰μ√‡∫ ‘°) ‚´‡¥’¬¡‚æ≈’øÕ ‡øμ ·≈–‚æ·∑ ‡ ’́¬¡
øÕ ‡øμ (‚¡‚π‡∫ ‘° ‰¥‡∫ ‘° ·≈–‰μ√‡∫ ‘°) „πº≈‘μ¿—≥±å‡π◊ÈÕÀ¡—° (cured meat) ‡™àπ ‰ â°√Õ° 
°ÿπ‡™’¬ß ·Œ¡ ·≈–¢“À¡Ÿ√¡§«—π §◊Õ 3,000 ¡‘≈≈‘°√—¡ μàÕº≈‘μ¿—≥±å 1 °‘‚≈°√—¡ ·≈–‡¡◊ËÕ§‘¥‡ªìπ
ª√‘¡“≥ Ÿß ÿ¥∑’Ë∫√‘‚¿§‰¥â‚¥¬‰¡à‡°‘¥Õ—πμ√“¬ §◊Õ √âÕ¬≈– 0.5 ¢ÕßøÕ ‡øμ„πÕ“À“√∑’Ë‰¥â√—∫·μà≈–«—π 
(§”π«≥‡ªìπ‡ªÕ√å‡´ÁπμåøÕ øÕ√— ) À√◊ÕπâÕ¬°«à“ 30 ¡‘≈≈‘°√—¡μàÕπÈ”Àπ—°μ—« 1 °‘‚≈°√—¡μàÕ«—π ∂â“„™â
 “√ª√–°Õ∫øÕ ‡øμ¡“°‡°‘π‰ª Õ“®°àÕ„Àâ‡°‘¥º≈‡ ’¬ (adverse effect) §◊Õ ∑”„ÀâÕ“À“√¡’‡π◊ÈÕ
 —¡º— ·¢Áß¢÷Èπ ‡°‘¥°“√°—¥°√àÕπ¢Õß‚≈À– ‡°‘¥°“√‡ª≈’Ë¬π·ª≈ß¢Õß°≈‘Ëπ√  ‡™àπ ‡°‘¥°≈‘Ëπ√ §≈â“¬ ∫Ÿà 
À√◊Õ¡’√ Ω“¥ (astringent flavor) [2] πÕ°®“°π’È°“√∫√‘‚¿§Õ“À“√∑’Ë¡’øÕ øÕ√—  Ÿß·≈–·§≈‡ ’́¬¡
μË”‡ªìπ‡«≈“π“π ®–∑”„Àâ√–¥—∫øÕ øÕ√— „π‡≈◊Õ¥ Ÿß·≈–·§≈‡´’¬¡„π‡≈◊Õ¥μË” √à“ß°“¬®–‡æ‘Ë¡°“√ ≈“¬ 
·§≈‡ ’́¬¡ÕÕ°®“°°√–¥Ÿ° ¡’§«“¡‡ ’Ë¬ßμàÕ°“√‡°‘¥°√–¥Ÿ°æ√ÿπ (osteoporosis) [3] 
 ‡π◊ËÕß®“°ªí®®ÿ∫—π∫“ßª√–‡∑»‡√‘Ë¡¡’°“√Àâ“¡„™â “√ª√–°Õ∫øÕ ‡øμ„πº≈‘μ¿—≥±åÕ“À“√∫“ß
™π‘¥ ‡™àπ ª√–‡∑»π‘«´’·≈π¥åÀâ“¡„™â “√ª√–°Õ∫øÕ ‡øμ„πÕ“À“√∑–‡≈∑ÿ°™π‘¥ ·μà¬—ß “¡“√∂„™â„π
·Œ¡·≈–‰ â°√Õ°‰¥â ∫“ßª√–‡∑»„π°≈ÿà¡ À¿“æ¬ÿ‚√ªÀâ“¡π”‡¢â“º≈‘μ¿—≥±å —μ«åªï°∑’Ë „™â      
 “√ª√–°Õ∫øÕ ‡øμ„π°“√º≈‘μ ·≈–ºŸâ∫√‘‚¿§„πª√–‡∑»≠’ËªÿÉπ¡’§«“¡μ◊Ëπμ—«¡“° æ¬“¬“¡‡≈◊Õ°
∫√‘‚¿§Õ“À“√∑’Ë‰¡à¡’°“√„™â “√ª√–°Õ∫øÕ ‡øμ ¥—ßπ—Èπ‡¡◊ËÕ¡’·π«‚πâ¡„π°“√Àâ“¡„™â “√ª√–°Õ∫
øÕ ‡øμ ®÷ßμâÕß¡’°“√«‘®—¬‡æ◊ËÕÀ“«—μ∂ÿ‡®◊ÕªπÕ“À“√Õ◊ËπÊ ∑’Ë¡’§ÿ≥ ¡∫—μ‘„°≈â‡§’¬ß “√ª√–°Õ∫
øÕ ‡øμ¡“∑¥·∑π °√–∫«π°“√º≈‘μ‰ â°√Õ°Õ‘¡—≈™—π‰¢¡—πμË”¡’°“√≈¥‰¢¡—π„π à«πº ¡≈ß ∑”„Àâ
μâÕßÀ“ “√™π‘¥Õ◊Ëπ¡“·∑π∑’Ë à«π¢Õß‰¢¡—π ß“π«‘®—¬ à«π„À≠àπ‘¬¡„™âπÈ”„π°“√·∑π∑’Ë‰¢¡—π‡π◊ËÕß®“°¡’
√“§“∂Ÿ°·≈–¡’§«“¡ª≈Õ¥¿—¬ ‚¥¬¡’°“√„ à‰Œ‚¥√§Õ≈≈Õ¬¥å‡æ◊ËÕ®—∫πÈ”„ÀâÕ¬Ÿà„π‚§√ß √â“ß¢Õß‰ â°√Õ° 
∑”„Àâ¡’§«“¡ “¡“√∂„π°“√Õÿâ¡πÈ”¥’¢÷Èπ ≈¥°“√ Ÿ≠‡ ’¬πÈ”Àπ—°„π¢≥–∑”„Àâ ÿ° (cook loss) ·≈–
∑”„ÀâÕ‘¡—≈™—π¡’§«“¡§ßμ—« [4-11] ÷́Ëß‰Œ‚¥√§Õ≈≈Õ¬¥åÀ√◊Õ°—¡‡ªìπæÕ≈‘‡¡Õ√å¢Õß·´§§“‰√¥å∑’Ë¡’ “¬
¬“«·≈–¡’πÈ”Àπ—°‚¡‡≈°ÿ≈ Ÿß ¡’§ÿ≥ ¡∫—μ‘„π°“√≈–≈“¬À√◊Õ°√–®“¬μ—«„ππÈ”√âÕπÀ√◊ÕπÈ”‡¬Áπ ∑”„Àâ‡°‘¥
§«“¡¢âπÀπ◊¥·≈–/À√◊Õ‡°‘¥‡®≈  “¡“√∂„™â‡ªìπÕ‘¡—≈´‘‰ø‡ÕÕ√å‰¥â ß“π«‘®—¬π’È®÷ß‡≈◊Õ°»÷°…“™π‘¥¢Õß
‰Œ‚¥√§Õ≈≈Õ¬¥å ‰¥â·°à CMC3285 CMC3295 §“√å√“®’·ππ °—«√å°—¡ ·≈–·´π·∑π°—¡ ‡æ◊ËÕ„™â
∑¥·∑π “√ª√–°Õ∫øÕ ‡øμ„π°“√º≈‘μ‰ â°√Õ°À¡Ÿ·∫∫Õ‘¡—≈™—π æ√âÕ¡∑—Èß»÷°…“§ÿ≥ ¡∫—μ‘¢Õß     
‰ â°√Õ°¥â“π ’ ‡π◊ÈÕ —¡º—  ·≈–°“√¬Õ¡√—∫∑“ßª√– “∑ —¡º—  
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Õÿª°√≥å·≈–«‘∏’°“√∑¥≈Õß 

«‘∏’°“√º≈‘μ‰ â°√Õ°À¡Ÿ·∫∫Õ‘¡—≈™—π 
 º≈‘μ‰ â°√Õ°À¡Ÿ·∫∫Õ‘¡—≈™—π μ“¡°√–∫«π°“√º≈‘μ¥—ß√Ÿª∑’Ë 1 ¡’ à«πª√–°Õ∫ §◊Õ‡π◊ÈÕÀ¡Ÿ∫¥ 
√âÕ¬≈– 57.80  ¡—πÀ¡Ÿ·™à·¢Áß √âÕ¬≈– 24.45  πÈ”·¢Áß √âÕ¬≈– 12.90  ‡°≈◊Õ √âÕ¬≈– 1.78  πÈ”μ“≈∑√“¬ 
√âÕ¬≈– 1.56 ºß‡§√◊ËÕß‡∑» √âÕ¬≈– 0.93 ‚´‡¥’¬¡‰μ√‚æ≈’øÕ ‡øμÀ√◊Õ‰Œ‚¥√§Õ≈≈Õ¬¥å √âÕ¬≈– 0.50  
‚æ·∑ ‡´’¬¡‰π‡μ√∑ √âÕ¬≈– 0.04 ·≈–‚´‡¥’¬¡Õ‘√’∑Õ√å‡∫μ √âÕ¬≈– 0.04 ‚¥¬§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘„π
√–À«à“ß°√–∫«π°“√º≈‘μ„ÀâμË”°«à“ 10 Õß»“‡´≈‡´’¬  
 

‡π◊ÈÕÀ¡Ÿ∫¥ ‡°≈◊Õ ‚æ·∑ ‡´’¬¡‰π‡μ√∑ ·≈–‚´‡¥’¬¡Õ‘√’∑Õ√å‡∫μ 
‡§≈â“„Àâ‡¢â“°—π 
‹ 

·™à‡¬ÁπÕÿ≥À¿Ÿ¡‘ 4 ± 2 Õß»“‡´≈‡´’¬  π“π 24 ™—Ë«‚¡ß 
 ‹  —∫À¬“∫ 

‡μ‘¡‚´‡¥’¬¡‰μ√‚æ≈’øÕ ‡øμÀ√◊Õ‰Œ‚¥√§Õ≈≈Õ¬¥å 
 ‹  —∫À¬“∫ 

‡μ‘¡πÈ”·¢Áß 
 ‹  —∫≈–‡Õ’¬¥ 

‡μ‘¡¡—πÀ¡Ÿ·™à·¢Áß πÈ”μ“≈∑√“¬ ºß‡§√◊ËÕß‡∑» ·≈–πÈ”·¢Áß 
 ‹  —∫≈–‡Õ’¬¥ 

∫√√®ÿ‰ â°√Õ°„π‰ â§Õ≈≈“‡®π¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß 2.2 ‡´πμ‘‡¡μ√ 
¡—¥‡ªìπ∑àÕπ¬“«ª√–¡“≥ 8 ‡´πμ‘‡¡μ√ 

‹ 

æ—°‰ â°√Õ°π“π 1 ™—Ë«‚¡ß 
‹ 

Õ∫„πμŸâÕ∫≈¡√âÕπÕÿ≥À¿Ÿ¡‘ 70 Õß»“‡´≈‡´’¬  30 π“∑’ 
‹ 

μâ¡Õÿ≥À¿Ÿ¡‘ 85 Õß»“‡´≈‡´’¬  π“π 10 π“∑’ 
‹ 

·™àπÈ”‡¬Áπ 
‹ 

∫√√®ÿ„ à∂ÿßæ≈“ μ‘°ªî¥ π‘∑ 
‡°Á∫√—°…“∑’ËÕÿ≥À¿Ÿ¡‘ 4 ± 2 Õß»“‡´≈‡´’¬  

 
√Ÿª∑’Ë 1  °√–∫«π°“√º≈‘μ‰ â°√Õ°À¡Ÿ·∫∫Õ‘¡—≈™—π 
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°“√»÷°…“™π‘¥¢Õß‰Œ‚¥√§Õ≈≈Õ¬¥å‡æ◊ËÕ∑¥·∑π “√ª√–°Õ∫øÕ ‡øμ„π°“√º≈‘μ‰ â°√Õ°À¡Ÿ
·∫∫Õ‘¡—≈™—π 
 º≈‘μ‰ â°√Õ°À¡Ÿ·∫∫Õ‘¡—≈™—π‚¥¬‡μ‘¡‰Œ‚¥√§Õ≈≈Õ¬¥å√âÕ¬≈– 0.50 ¢Õß à«πº ¡∑—ÈßÀ¡¥ 
[11] ‰¥â·°à MC3285 CMC3295 §“√å√“®’·ππ °—«√å°—¡ ·≈–·´π·∑π°—¡ ‡æ◊ËÕ∑¥·∑π “√ª√–°Õ∫
øÕ ‡øμ ª√–‡¡‘π§ÿ≥¿“æ¢Õß‰ â°√Õ°À¡Ÿ·∫∫Õ‘¡—≈™—π∑“ß¥â“π ’ ‡π◊ÈÕ —¡º—  ·≈–°“√¬Õ¡√—∫∑“ß
ª√– “∑ —¡º—  

 §ÿ≥¿“æ∑“ß¥â“π ’ 
 ª√–‡¡‘π§ÿ≥¿“æ∑“ß¥â“π ’√–∫∫ C.I.E. LAB ‚¥¬„™â‡§√◊ËÕß«—¥ ’ BYK-Gardner √ÿàπ 
Color-guide gloss ‡æ◊ËÕÀ“§«“¡ «à“ß (L*) §«“¡‡ªìπ ’·¥ß (a*) ·≈–§«“¡‡ªìπ ’‡À≈◊Õß (b*) 

 §ÿ≥¿“æ∑“ß¥â“π‡π◊ÈÕ —¡º—  
 ª√–‡¡‘π§ÿ≥¿“æ∑“ß¥â“π‡π◊ÈÕ —¡º—  [12] ‚¥¬„™â‡§√◊ËÕß∑¥ Õ∫‡π◊ÈÕ —¡º—  (Lloyd √ÿàπ 
LF500) ∑¥ Õ∫μ—«Õ¬à“ß‰ â°√Õ°À¡Ÿ·∫∫Õ‘¡—≈™—π∑’Ëμ—¥‡ªìπ√Ÿª∑√ß°√–∫Õ°¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß 20 
¡‘≈≈‘‡¡μ√  Ÿß 25 ¡‘≈≈‘‡¡μ√ ¥â«¬«‘∏’ Texture Profile Analysis (TPA) ´÷Ëß¡’ load cell 500 π‘«μ—π 
„™âÀ—«°¥·∫∫ compression  ¿“«–„π°“√∑¥ Õ∫ §◊Õ Õ—μ√“‡√Á«À—«°¥ cross head 0.8 ¡‘≈≈‘‡¡μ√
μàÕ«‘π“∑’ ·≈–√–¬–°¥¢ÕßÀ—«°¥√âÕ¬≈– 30 ¢Õß§«“¡ Ÿß ´÷Ëß “¡“√∂· ¥ß§à“®“°°“√«—¥ ‰¥â·°à    
§«“¡·¢Áß (hardness) °“√‡°“–μ—« (cohesiveness) °“√§◊πμ—« (springiness) ·√ß∑’Ë„™â„π°“√‡§’È¬« 
(gumminess) ·≈–æ≈—ßß“π∑’Ë„™â„π°“√‡§’È¬« (chewiness) ®”π«π´È” 6 §√—Èß  

 °“√¬Õ¡√—∫∑“ßª√– “∑ —¡º—  
 ª√–‡¡‘π°“√¬Õ¡√—∫∑“ßª√– “∑ —¡º— ¥â«¬«‘∏’„Àâ§–·ππ§«“¡™Õ∫ (7-Point Hedonic 
Scale) ¥â“π ’ (color) °≈‘Ëπ√  (flavor intensity) §«“¡™ÿà¡©Ë” (juiciness) §«“¡·πàπ‡π◊ÈÕ 
(firmness) ·≈–°“√¬Õ¡√—∫‚¥¬√«¡ (overall acceptance) ®”π«πºŸâ∑¥ Õ∫ (untrained 
panelist) 50 §π (1 À¡“¬∂÷ß ‰¡à™Õ∫¡“°∑’Ë ÿ¥ ®π∂÷ß 7 À¡“¬∂÷ß ™Õ∫¡“°∑’Ë ÿ¥)  

°“√«‘‡§√“–Àå∑“ß ∂‘μ‘  
 «‘‡§√“–Àå§«“¡·ª√ª√«π¢Õß¢âÕ¡Ÿ≈ (ANOVA) ¥â“π°“√ª√–‡¡‘π§ÿ≥¿“æ¥â“π ’·≈–‡π◊ÈÕ
 —¡º—  μ“¡·ºπ°“√∑¥≈Õß·∫∫ ÿà¡ ¡∫Ÿ√≥å (Completely Randomized Design, CRD) ·≈–
ª√–‡¡‘π°“√¬Õ¡√—∫∑“ßª√– “∑ —¡º— μ“¡·ºπ°“√∑¥≈Õß·∫∫ ÿà¡∫≈ÁÕ° ¡∫Ÿ√≥å (Randomized 
Complete Block Design, RCBD) ‡ª√’¬∫‡∑’¬∫§«“¡·μ°μà“ß¢Õß§à“‡©≈’Ë¬∑’Ë‰¥â¢Õß·μà≈– ‘Ëß
∑¥≈Õß‚¥¬«‘∏’ Tukey HSD ∑’Ë√–¥—∫π—¬ ”§—≠ 0.05 ®“°‚ª√·°√¡§”π«≥∑“ß ∂‘μ‘ ”‡√Á®√Ÿª SPSS 
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º≈°“√∑¥≈Õß·≈–«‘®“√≥åº≈°“√∑¥≈Õß 
°“√»÷°…“™π‘¥¢Õß‰Œ‚¥√§Õ≈≈Õ¬¥å‡æ◊ËÕ∑¥·∑π “√ª√–°Õ∫øÕ ‡øμ„π°“√º≈‘μ‰ â°√Õ°À¡Ÿ
·∫∫Õ‘¡—≈™—π 

 §ÿ≥¿“æ∑“ß¥â“π ’ 
 º≈°“√ª√–‡¡‘π§ÿ≥¿“æ∑“ß¥â“π ’¢Õß‰ â°√Õ°À¡Ÿ·∫∫Õ‘¡—≈™—π∑’Ë‡μ‘¡‰Œ‚¥√§Õ≈≈Õ¬¥å 5 
™π‘¥ ‰¥â·°à CMC3285 CMC3295 §“√å√“®’·ππ °—«√å°—¡ ·≈–·´π·∑π°—¡ ‡æ◊ËÕ∑¥·∑π “√ª√–°Õ∫
øÕ ‡øμ (μ“√“ß∑’Ë 1) æ∫«à“ ™π‘¥¢Õß‰Œ‚¥√§Õ≈≈Õ¬¥å∑’Ë‡μ‘¡∑¥·∑π “√ª√–°Õ∫øÕ ‡øμ¡’º≈μàÕ
§«“¡ «à“ß·≈–§«“¡‡ªìπ ’·¥ß (p≤0.05) ·μà‰¡à¡’º≈μàÕ§«“¡‡ªìπ ’‡À≈◊Õß (p>0.05) ‚¥¬‰ â°√
Õ°À¡Ÿ∑’Ë ‡μ‘¡°—«√å°—¡·≈–§“√å√“®’·ππ¡’§«“¡ «à“ß¡“°∑’Ë ÿ¥ (p≤0.05) ‰ â°√Õ°À¡Ÿ∑’Ë ‡μ‘¡ 
CMC3285 ¡’§«“¡‡ªìπ ’·¥ß¡“°∑’Ë ÿ¥ (p≤0.05) 
 
μ“√“ß∑’Ë 1  Color parameters of pork sausages containing phosphate and various gums  

samples lightness (L*) redness (a*) yellowness ns (b*) 

phosphate 66.19b ± 0.70 5.99b ± 0.40 19.27 ± 0.94 

CMC 3285 61.14c ± 1.53 7.17a ± 1.17 17.00 ± 1.53 

CMC 3295 65.27b ± 0.82 5.94b ± 0.46 18.98 ± 1.78 

carrageenan 69.67a ± 1.04 4.70c ± 0.74 17.77 ± 1.69 

guar gum 70.08a ± 0.28 4.60c ± 0.38 17.80 ± 0.96 

xanthan gum 66.59b ± 0.34 5.98b ± 0.50 19.08 ± 0.64 

À¡“¬‡Àμÿ: Means in the same column having different superscript are significantly 
different. (p≤0.05) 

 ns = not significant (p>0.05) 

 ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫§ÿ≥¿“æ¥â“π ’¢Õß‰ â°√Õ°À¡Ÿ·∫∫Õ‘¡—≈™—π∑’Ë‡μ‘¡ “√ª√–°Õ∫øÕ ‡øμ 
( Ÿμ√§«∫§ÿ¡) °—∫‰ â°√Õ°À¡Ÿ∑’Ë‡μ‘¡‰Œ‚¥√§Õ≈≈Õ¬¥å‡æ◊ËÕ∑¥·∑π “√ª√–°Õ∫øÕ ‡øμ æ∫«à“ §«“¡
 «à“ß §«“¡‡ªìπ ’·¥ß ·≈–§«“¡‡ªìπ ’‡À≈◊Õß¢Õß‰ â°√Õ°À¡Ÿ∑’Ë‡μ‘¡ CMC3295 ·≈–·´π·∑π°—¡ ¡’
§à“‰¡à·μ°μà“ß®“° Ÿμ√§«∫§ÿ¡ ¥—ßπ—Èπ®÷ß “¡“√∂‡μ‘¡ CMC3295 ·≈–·´π·∑π°—¡ ‡æ◊ËÕ∑¥·∑π
 “√ª√–°Õ∫øÕ ‡øμ„π°“√º≈‘μ‰ â°√Õ°À¡Ÿ‰¥â‚¥¬‰¡à¡’º≈μàÕ°“√‡ª≈’Ë¬π·ª≈ß§ÿ≥¿“æ∑“ß¥â“π ’¢Õß
º≈‘μ¿—≥±å 
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 §ÿ≥¿“æ∑“ß¥â“π‡π◊ÈÕ —¡º—  
 º≈°“√ª√–‡¡‘π§ÿ≥¿“æ∑“ß¥â“π‡π◊ÈÕ —¡º— ¢Õß‰ â°√Õ°À¡Ÿ·∫∫Õ‘¡—≈™—π∑’Ë‡μ‘¡‰Œ‚¥√
§Õ≈≈Õ¬¥å 5 ™π‘¥ ‰¥â·°à CMC3285 CMC3295 §“√å√“®’·ππ °—«√å°—¡ ·≈–·´π·∑π°—¡ ‡æ◊ËÕ
∑¥·∑π “√ª√–°Õ∫øÕ ‡øμ (μ“√“ß∑’Ë 2) æ∫«à“ ™π‘¥¢Õß‰Œ‚¥√§Õ≈≈Õ¬¥å∑’Ë ‡μ‘¡∑¥·∑π
 “√ª√–°Õ∫øÕ ‡øμ¡’º≈μàÕ§«“¡·¢Áß ·√ß∑’Ë„™â„π°“√‡§’È¬« ·≈–æ≈—ßß“π∑’Ë„™â„π°“√‡§’È¬« (p≤0.05) 
 ·μà‰¡à¡’º≈μàÕ°“√‡°“–μ—« ·≈–°“√§◊πμ—« (p>0.05) ‚¥¬‰ â°√Õ°À¡Ÿ∑’Ë‡μ‘¡ CMC3295 ¡’§«“¡·¢Áß 
·√ß∑’Ë„™â„π°“√‡§’È¬« ·≈–æ≈—ßß“π∑’Ë„™â„π°“√‡§’È¬«¡“°∑’Ë ÿ¥‰¡à·μ°μà“ß®“°∑’Ë‡μ‘¡ CMC3285 §“√å√“®’·ππ 
·≈–°—«√å°—¡  

μ“√“ß∑’Ë 2 Textural analysis of pork sausages containing phosphate and various gums 

samples 
hardness 

(N) 
cohesivenessns 
(dimensionless) 

springinessns 
(mm) 

gumminess 
(N) 

chewiness 
(N mm) 

phosphate 
20.569ab  
± 2.231 

0.544   
± 0.058 

6.157   
± 0.171 

11.097ab   
± 0.869 

68.425ab   
± 7.141 

CMC 3285 
20.341ab  
± 2.029 

0.546   
± 0.019 

6.274   
± 0.128 

10.916ab   
± 0.925 

68.593ab   
± 7.064 

CMC 3295 
21.605a  
± 1.859 

0.545   
± 0.023 

6.444   
± 0.331 

11.766a   
± 0.997 

75.966a   
± 8.876 

parrageenan 
18.359ab   
± 2.829 

0.549   
± 0.013 

6.392   
± 0.118 

10.063ab   
± 1.480 

64.445ab   
± 10.434 

guar gum 
19.248ab   
± 1.157 

0.518   
± 0.044 

6.562   
± 0.526 

9.998ab   
± 1.326 

65.976ab   
± 13.017 

xanthan gum 
17.034b   
± 3.267 

0.535   
± 0.042 

6.448   
± 0.121 

9.059b   
± 1.481 

58.546b   
± 10.663 

 

 
 ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫§ÿ≥¿“æ∑“ß¥â“π‡π◊ÈÕ —¡º— ¢Õß‰ â°√Õ°À¡Ÿ·∫∫Õ‘¡—≈™—π∑’Ë‡μ‘¡ “√ª√–°Õ∫
øÕ ‡øμ ( Ÿμ√§«∫§ÿ¡) °—∫‰ â°√Õ°À¡Ÿ∑’Ë‡μ‘¡‰Œ‚¥√§Õ≈≈Õ¬¥å∑¥·∑π “√ª√–°Õ∫øÕ ‡øμ æ∫«à“ 
§«“¡·¢Áß °“√‡°“–μ—« °“√§◊πμ—« ·√ß∑’Ë„™â„π°“√‡§’È¬« ·≈–æ≈—ßß“π∑’Ë„™â„π°“√‡§’È¬«¢Õß‰ â°√Õ°À¡Ÿ∑’Ë
‡μ‘¡‰Œ‚¥√§Õ≈≈Õ¬¥å∑—Èß 5 ™π‘¥ ¡’§à“‰¡à·μ°μà“ß®“° Ÿμ√§«∫§ÿ¡ ‡π◊ËÕß®“°ª√‘¡“≥‡°≈◊Õ‡ªìπªí®®—¬

À¡“¬‡Àμÿ: Means in the same column having different superscript are significantly 
different. (p≤0.05) 

 ns = not significant (p>0.05) 



SWU  Sci. J. Vol. 23 No. 1 (2007) 54

À≈—°∑’Ë¡’º≈μàÕ≈—°…≥–‡π◊ÈÕ —¡º— ¢Õß‰ â°√Õ°‰¢¡—πμË”∑’Ë¡’√–¥—∫‰¢¡—π‡∑à“°—π ‚¥¬‰ â°√Õ°∑’Ë‡μ‘¡·≈–‰¡à
‡μ‘¡‰Œ‚¥√§Õ≈≈Õ¬¥å∑’Ë¡’‡°≈◊Õ„π à«πº ¡ √âÕ¬≈– 2.5 ¡’§«“¡·¢Áß·≈–°“√‡°“–μ—«¡“°°«à“‰ â°√Õ°∑’Ë
¡’‡°≈◊Õ„π à«πº ¡ √âÕ¬≈– 1.0 [11] ·μà°“√»÷°…“π’È¡’ª√‘¡“≥‡°≈◊Õ§ß∑’Ë °“√‡μ‘¡‰Œ‚¥√§Õ≈≈Õ¬¥å®÷ß
‰¡à¡’º≈°√–∑∫μàÕ§ÿ≥¿“æ¥â“π‡π◊ÈÕ —¡º—  πÕ°®“°π’È‰Œ‚¥√§Õ≈≈Õ¬¥å∑”Àπâ“∑’Ë‡ªìπ “√„Àâ§«“¡§ßμ—« 
(stabilizer) ®—∫°—∫‚¡‡≈°ÿ≈¢ÕßπÈ”∑”„Àâ à«πº ¡¡’§«“¡Àπ◊¥‡æ‘Ë¡¢÷Èπ ‡ªìπ°“√≈¥À√◊ÕªÑÕß°—π‰¡à„Àâ
‡¡Á¥‰¢¡—π‡§≈◊ËÕπ∑’Ë‡¢â“¡“√«¡°—π ·≈–≈¥§«“¡μ÷ßº‘«„ÀâμË”≈ß∑”„ÀâÕ‘¡—≈™—Ëπ§ßμ—«¥’ °“√‡μ‘¡‰Œ‚¥√
§Õ≈≈Õ¬¥å∑—Èß 5 ™π‘¥ ¡’°“√·∑π∑’Ë¥â«¬°≈ÿà¡Õ—≈§“‰≈„Àâª√–®ÿ≈∫„π‚§√ß √â“ß¢Õß à«πº ¡ ‡¡◊ËÕ√–∫∫
Õ‘¡—≈™—Ëπ¡’ª√–®ÿ‡¥’¬«°—π®÷ß‡°‘¥·√ßº≈—°∑”„Àâ¡’™àÕß«à“ß√–À«à“ß‚¡‡≈°ÿ≈¡“°¢÷Èπ  “¡“√∂°—°‡°Á∫πÈ”‰¥â
¡“°¢÷Èπ·≈–Õ‘¡—≈™—Ëπ¡’§«“¡§ßμ—«¡“°¢÷Èπ [13-15] ¥—ßπ—Èπ®÷ß “¡“√∂‡μ‘¡‰Œ‚¥√§Õ≈≈Õ¬¥å∑—Èß 5 ™π‘¥
‡æ◊ËÕ∑¥·∑π “√ª√–°Õ∫øÕ ‡øμ„π°“√º≈‘μ‰ â°√Õ°À¡Ÿ‰¥â‚¥¬‰¡à¡’º≈μàÕ°“√‡ª≈’Ë¬π·ª≈ß§ÿ≥¿“æ
∑“ß¥â“π‡π◊ÈÕ —¡º— ¢Õßº≈‘μ¿—≥±å  

 °“√¬Õ¡√—∫∑“ßª√– “∑ —¡º—  
 º≈ª√–‡¡‘π°“√¬Õ¡√—∫∑“ßª√– “∑ —¡º— ¢Õß‰ â°√Õ°À¡Ÿ·∫∫Õ‘¡—≈™—π∑’Ë‡μ‘¡ “√ª√–°Õ∫
øÕ ‡øμ ( Ÿμ√§«∫§ÿ¡) ·≈–‰ â°√Õ°À¡Ÿ∑’Ë‡μ‘¡‰Œ‚¥√§Õ≈≈Õ¬¥å 5 ™π‘¥ ‰¥â·°à CMC3285 
CMC3295 §“√å√“®’·ππ °—«√å°—¡ ·≈–·´π·∑π°—¡ ‡æ◊ËÕ∑¥·∑π “√ª√–°Õ∫øÕ ‡øμ (μ“√“ß∑’Ë 3) 
æ∫«à“ ™π‘¥¢Õß‰Œ‚¥√§Õ≈≈Õ¬¥å∑’Ë‡μ‘¡∑¥·∑π “√ª√–°Õ∫øÕ ‡øμ¡’º≈μàÕ°“√¬Õ¡√—∫∑“ßª√– “∑
 —¡º— ¢ÕßºŸâ∑¥ Õ∫∑ÿ°¥â“π (p≤0.05) ‚¥¬‰ â°√Õ°À¡Ÿ∑’Ë‡μ‘¡·´π·∑π°—¡‰¥â√—∫§–·ππ§«“¡™Õ∫   
¥â“π ’¡“°∑’Ë ÿ¥‰¡à·μ°μà“ß®“°∑’Ë‡μ‘¡ CMC3295 §“√å√“®’·ππ ·≈–°—«√å°—¡ ‰ â°√Õ°À¡Ÿ∑’Ë‡μ‘¡·´π
·∑π°—¡‰¥â√—∫§–·ππ§«“¡™Õ∫¥â“π°≈‘Ëπ√ ¡“°∑’Ë ÿ¥‰¡à·μ°μà“ß®“°∑’Ë‡μ‘¡ CMC3295 ‰ â°√Õ°À¡Ÿ∑’Ë
‡μ‘¡ CMC3295 ‰¥â√—∫§–·ππ§«“¡™Õ∫¥â“π§«“¡™ÿà¡©Ë”¡“°∑’Ë ÿ¥‰¡à·μ°μà“ß®“°∑’Ë‡μ‘¡ CMC3285 

samples color  
flavor 

intensity 
juiciness  firmness 

overall 
acceptance  

phosphate 5.52ab ± 0.90 6.10a ± 1.05 5.84a ± 0.90 6.16a ± 1.09 6.04a ± 0.93 

CMC 3285 5.30b ± 0.98 5.48b ± 1.01 5.38a ± 0.88 5.50b ± 0.73 5.50b ± 0.89 

CMC 3295 6.04a ± 0.91 5.60ab ± 1.02 5.94a ± 1.09 6.10ab ± 0.92 5.86ab ± 0.93 

carrageenan 5.70ab ± 1.04 4.70c ± 0.97 4.20b ± 1.07 4.02c ± 0.93 4.18c ± 1.03 

guar gum 5.58ab ± 0.59 5.36b ± 1.07 5.82a ± 0.89 5.72ab ± 0.96 5.80ab ± 1.04 

xanthan gum 6.12a ± 1.06 5.78ab ± 0.56 5.42a ± 1.07 5.58ab ± 0.84 5.56b ± 0.91 

À¡“¬‡Àμÿ: Means in the same column having different superscript are significantly 
different. (p≤0.05) 

 

μ“√“ß∑’Ë 3  Mean sensory scores on pork sausages containing phosphate and various gums  
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°—«√å°—¡ ·≈–·´π·∑π°—¡ ‰ â°√Õ°À¡Ÿ∑’Ë‡μ‘¡ CMC3295 ‰¥â√—∫§–·ππ§«“¡™Õ∫¥â“π§«“¡·πàπ‡π◊ÈÕ
¡“°∑’Ë ÿ¥‰¡à·μ°μà“ß®“°∑’Ë‡μ‘¡°—«√å°—¡ ·≈–·´π·∑π°—¡ ‰ â°√Õ°À¡Ÿ∑’Ë‡μ‘¡ CMC3295 ‰¥â√—∫§–·ππ
°“√¬Õ¡√—∫‚¥¬√«¡¡“°∑’Ë ÿ¥‰¡à·μ°μà“ß®“°∑’Ë‡μ‘¡°—«√å°—¡  
 ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫§–·ππ°“√¬Õ¡√—∫∑“ßª√– “∑ —¡º— ¢Õß‰ â°√Õ°À¡Ÿ·∫∫Õ‘¡—≈™—π∑’Ë‡μ‘¡
 “√ª√–°Õ∫øÕ ‡øμ ( Ÿμ√§«∫§ÿ¡) °—∫‰ â°√Õ°À¡Ÿ∑’Ë‡μ‘¡‰Œ‚¥√§Õ≈≈Õ¬¥å∑¥·∑π “√ª√–°Õ∫
øÕ ‡øμ æ∫«à“ ‰ â°√Õ°À¡Ÿ∑’Ë‡μ‘¡‰Œ‚¥√§Õ≈≈Õ¬¥å∑—Èß 5 ™π‘¥ ‰¥â√—∫§–·ππ§«“¡™Õ∫¥â“π ’‰¡à·μ°
μà“ß®“° Ÿμ√§«∫§ÿ¡ ‰ â°√Õ°À¡Ÿ∑’Ë‡μ‘¡ CMC3295 ·≈–·´π·∑π°—¡ ‰¥â√—∫§–·ππ§«“¡™Õ∫¥â“π
°≈‘Ëπ√ ‰¡à·μ°μà“ß®“° Ÿμ√§«∫§ÿ¡ ‰ â°√Õ°À¡Ÿ∑’Ë‡μ‘¡ CMC3285 CMC3295 °—«√å°—¡ ·≈–·´π·∑π
°—¡ ‰¥â√—∫§–·ππ§«“¡™Õ∫¥â“π§«“¡™ÿà¡©Ë”‰¡à·μ°μà“ß®“° Ÿμ√§«∫§ÿ¡ ‰ â°√Õ°À¡Ÿ∑’Ë ‡μ‘¡ 
CMC3295 °—«√å°—¡ ·≈–·´π·∑π°—¡ ‰¥â√—∫§–·ππ§«“¡™Õ∫¥â“π§«“¡·πàπ‡π◊ÈÕ‰¡à·μ°μà“ß®“° Ÿμ√
§«∫§ÿ¡ ·≈–‰ â°√Õ°À¡Ÿ∑’Ë‡μ‘¡ CMC3295 ·≈–°—«√å°—¡ ‰¥â√—∫§–·ππ°“√¬Õ¡√—∫‚¥¬√«¡‰¡à·μ°μà“ß
®“° Ÿμ√§«∫§ÿ¡ ¥—ßπ—Èπ®÷ß “¡“√∂‡μ‘¡ CMC3295 ‡æ◊ËÕ∑¥·∑π “√ª√–°Õ∫øÕ ‡øμ„π°“√º≈‘μ‰ â
°√Õ°À¡Ÿ‰¥â‚¥¬‰¡à¡’º≈μàÕ°“√¬Õ¡√—∫∑“ßª√– “∑ —¡º— ∑ÿ°¥â“π¢Õßº≈‘μ¿—≥±å 

 √ÿªº≈°“√∑¥≈Õß 
 ‡¡◊ËÕæ‘®“√≥“§ÿ≥¿“æ¢Õß‰ â°√Õ°À¡Ÿ·∫∫Õ‘¡—≈™—Ëπ∑’Ë‡μ‘¡‰Œ‚¥√§Õ≈≈Õ¬¥å 5 ™π‘¥ ‰¥â·°à 
CMC3285 CMC3295 §“√å√“®’·ππ °—«√å°—¡ ·≈–·´π·∑π°—¡ ‡æ◊ËÕ∑¥·∑π “√ª√–°Õ∫øÕ ‡øμ
‡ª√’¬∫‡∑’¬∫°—∫‰ â°√Õ°À¡Ÿ∑’Ë‡μ‘¡ “√ª√–°Õ∫øÕ ‡øμ æ∫«à“°“√‡μ‘¡ CMC3295 ·≈–·´π·∑π°—¡ 
‰¡à¡’º≈μàÕ°“√‡ª≈’Ë¬π·ª≈ß§ÿ≥¿“æ¥â“π ’ (L*, a*, b*) °“√‡μ‘¡‰Œ‚¥√§Õ≈≈Õ¬¥å∑—Èß 5 ™π‘¥ ‰¡à¡’º≈
μàÕ°“√‡ª≈’Ë¬π·ª≈ß§ÿ≥¿“æ∑“ß¥â“π‡π◊ÈÕ —¡º—  (§«“¡·¢Áß °“√‡°“–μ—« °“√§◊πμ—« ·√ß∑’Ë„™â„π°“√
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