
«“√ “√¡À“«‘∑¬“≈—¬»√’π§√‘π∑√«‘‚√≤ ( “¢“«‘∑¬“»“ µ√å·≈–‡∑§‚π‚≈¬’) ªï∑’Ë 2 ©∫—∫∑’Ë 3 ¡°√“§¡ - ¡‘∂ÿπ“¬π 2553

99❑

∫∑§—¥¬àÕ
ß“π«‘®—¬π’È»÷°…“º≈°√–∑∫¢Õß°“√∑”„Àâ„ ¥â«¬‡Õπ‰´¡å‡æ§µ‘‡π ·≈– ¿“«–°“√√–‡À¬ ∑’Ë¡’µàÕ

§ÿ≥¿“æ¢ÕßπÈ”¡—ß§ÿ¥‡¢â¡¢âπ ‚¥¬∑”°“√µ√«®«—¥§à“  ’ (L*, C*, h), ª√‘¡“≥·Õπ‚∏‰´¬“π‘π, √âÕ¬≈–¢Õß ’

®“°‚æ≈‘‡¡Õ√å·≈–ª√‘¡“≥øïπÕ≈‘§∑—ÈßÀ¡¥ æ∫«à“ πÈ”¡—ß§ÿ¥‡¢â¡¢âπ¡’ª√‘¡“≥·Õπ‚∏‰´¬“π‘π ª√–¡“≥

0.85+0.41 › 2.32+0.67 ¡‘≈≈‘°√—¡/100 ¡‘≈≈‘≈‘µ√ ¡’√âÕ¬≈–¢Õß ’®“°‚æ≈‘‡¡Õ√å ª√–¡“≥ 64.80+9.73 -

81.88+3.98% ·≈–¡’ª√‘¡“≥øïπÕ≈‘§∑—ÈßÀ¡¥ª√–¡“≥ 670.61+19.62 › 891.50+148.23 ¡‘≈≈‘°√—¡/100

¡‘≈≈‘≈‘µ√ °“√√–‡À¬„π ¿“«– ÿ≠≠“°“»ªÑÕß°—π°“√ ≈“¬µ—«¢Õß·Õπ‚∏‰´¬“π‘π‰¥â¥’°«à“°“√√–‡À¬„π

 ¿“«–ª°µ‘ ·≈–°“√∑”„Àâ„ ‚¥¬„™â‡Õπ‰´¡å®–∑”„Àâ √âÕ¬≈–¢Õß ’®“°‚æ≈‘‡¡Õ√å≈¥≈ß ·≈–¡’ª√‘¡“≥øïπÕ≈‘§

∑—ÈßÀ¡¥‡æ‘Ë¡¢÷Èπ ®“°°“√ª√–‡¡‘π§ÿ≥≈—°…≥–∑“ßª√– “∑ —¡º— ‚¥¬„™â 9-point Hedonic scale æ∫«à“πÈ”

¡—ß§ÿ¥∑’Ë„™â‡Õπ‰´¡å√à«¡°—∫°“√√–‡À¬∑’Ë ¿“«– ÿ≠≠“°“»®–¡’§ÿ≥≈—°…≥–¥â“π ’, √ ™“µ‘ ·≈–°“√¬Õ¡√—∫

‚¥¬√«¡‰¡à·µ°µà“ß®“°πÈ”¡—ß§ÿ¥ ¥

§” ”§—≠: °“√√–‡À¬, °“√∑”„Àâ„ ‚¥¬„™â‡Õπ‰´¡å, πÈ”¡—ß§ÿ¥‡¢â¡¢âπ

Abstract
This resreach studies the effect of enzymatic clarification by pectinase and evaporation methods

on the quality of mangosteen juice concentrate by determining the changes of color value such as

L*, C*, h, anthoycanin content, % polymeric color, and total phenolic content.  Mangosteen juice

concentrate has  anthocyanin content about 0.85+0.41 - 2.32+0.67 mg/100ml, % polymeric about

64.80+9.73 - 81.88+3.98%, and total phenolic about  670.61+19.62 - 891.50+148.23 mg/

100ml. The vacuum evaporation can prevent the degradation of anthocyanin better than the atmo

spheric evaporation. The enzymatic clarification can decrease the % polymeric color and increase the

º≈°√–∑∫¢Õß°√–∫«π°“√·ª√√ŸªµàÕ§ÿ≥¿“æπÈ”¡—ß§ÿ¥·∫∫‡¢â¡¢âπ
EFFECT OF PROCESSING METHOD ON QUALITY OF MANGOSTEEN
JUICE CONCENTRATE

Õ√ÿ…“ ‡™“«π≈‘¢‘µ1, Õ√—≠≠“ ¡‘Ëß‡¡◊Õß1, ∏‘¥“√—µπå °‘®∫√√≈◊Õ«‘∑¬å2, πÈ”ª√ÿß ™≈¥”√ß°ÿ≈2

1§≥–‡∑§‚π‚≈¬’·≈–π«—µ°√√¡º≈‘µ¿—≥±å°“√‡°…µ√ ¡À“«‘∑¬“≈—¬»√’π§√‘π∑√«‘‚√≤
2§≥–«‘∑¬“»“ µ√å ¡À“«‘∑¬“≈—¬»√’π§√‘π∑√«‘‚√≤
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total phenolics of mangosteen juice concentrate.  Using the 9-point hedonic scale to evaluate consumer

reference, the result shows that fresh mangosteen juice and mangosteen juice concentrate processed

by enzymatic clarification and vacuum evaporation has no significant difference in color, flavor and

acceptance score.

Keywords: evaporation, enzymatic clarification,  mangosteen juice concentrate

∫∑π”
¡—ß§ÿ¥‡ªìπº≈‰¡â∑’Ë‰¥â√—∫§«“¡π‘¬¡∑—Èß„π

ª√–‡∑»·≈–µà“ßª√–‡∑» ‚¥¬„πªï æ.». 2549

ª√–‡∑»‰∑¬º≈‘µ¡—ß§ÿ¥‰¥â∂÷ß 171,881 µ—π ·≈– àßÕÕ°

¡—ß§ÿ¥ ¥·™à‡¬Áπ·™à·¢Áß¡Ÿ≈§à“ 15,175 µ—π ¡Ÿ≈§à“

277 ≈â“π∫“∑ µ≈“¥ àßÕÕ°¢Õß¡—ß§ÿ¥∑’Ë ”§—≠

‰¥â·°à ®’π ≠’ËªÿÉπ  À√—∞Õ‡¡√‘°“ ‡ªìπµâπ  à«πª√‘¡“≥

∑’Ë ‡À≈◊Õ®–¢“¬„π∑âÕßµ≈“¥ª√–¡“≥ °‘‚≈°√—¡

(°°.) ≈– 12-20 ∫“∑ ·µà„πªï  æ.». 2550 π’È √“§“

æ◊™º≈¢Õßª√–‡∑»‰∑¬µ°µË”Õ¬à“ßÀπ—° ‚¥¬‡©æ“–

¡—ß§ÿ¥‡À≈◊Õ°‘‚≈°√—¡ (°°.) ≈– 2 ∫“∑ ·≈–§“¥«à“

®– “¡“√∂º≈‘µ¡—ß§ÿ¥‰¥â∂÷ß 2 · πµ—π ¥—ßπ—Èπ °“√

·ª√√Ÿª¡—ß§ÿ¥‡ªìπº≈‘µ¿—≥±åÕ“À“√‡æ◊ËÕ≈¥°“√‡ ◊ËÕ¡

‡ ’¬ ¬◊¥Õ“¬ÿ°“√‡°Á∫ ‡æ‘Ë¡¡Ÿ≈§à“ √«¡∑—Èß°“√æ—≤π“

µàÕ¬Õ¥„Àâ‡ªìπº≈‘µ¿—≥±å√Ÿª·∫∫ÕÕ°®”Àπà“¬

®÷ß‡ªìπ ‘Ëß∑’Ë®”‡ªìπµâÕß»÷°…“Õ¬à“ß‡√àß¥à«π‡æ◊ËÕ™à«¬‡À≈◊Õ

‡°…µ√°√

¡—ß§ÿ¥ª√–°Õ∫¥â«¬ “√ª√–°Õ∫°≈ÿà¡øïπÕ≈‘§

À≈“¬™π‘¥ ‡™àπ Phenolic acid Xanthone Tannin

·≈– Anthocyanins  “√ª√–°Õ∫øïπÕ≈‘§‡ªìπ “√

∑’Ëæ∫„πæ◊™‡ªìπ à«πª√–°Õ∫∑’Ë ”§—≠µàÕ√–∫∫°“√

ªÑÕß°—π¿—¬¢Õßæ◊™®“°ªí®®—¬¿“¬„π·≈– ‘Ëß·«¥≈âÕ¡

¿“¬πÕ° ®“°°“√§âπ§«â“·≈–«‘®—¬æ∫«à“  “√ª√–°Õ∫

øïπÕ≈‘§À√◊Õ “√‚æ≈’øïπÕ≈ ¡’§ÿ≥ ¡∫—µ‘„π°“√

µâ“πÕπÿ¡Ÿ≈Õ‘ √– ·≈–°“√µâ“π®ÿ≈‘π∑√’¬å ´÷Ëß “¡“√∂

ªÑÕß°—πÀ√◊Õ™–≈Õ°“√‡°‘¥¢Õß‚√§‡√◊ÈÕ√—ß ‡™àπ

‚√§¡–‡√Áß ‚√§À—«„® ‚√§‡ âπ‡≈◊Õ¥Õÿ¥µ—π ‚√§™√“

·≈–‚√§ Parkinson ‡ªìπµâπ Õ√ÿ…“ ‡™“«π≈‘¢‘µ

·≈–Õ√—≠≠“ ¡‘Ëß‡¡◊Õß [1] ∑”°“√»÷°…“°“√·ª√√Ÿª

¡—ß§ÿ¥„Àâ‡ªìππÈ”¡—ß§ÿ¥æ√âÕ¡¥◊Ë¡æ∫«à“πÈ”¡—ß§ÿ¥

¡’ª√‘¡“≥øïπÕ≈‘§„°≈â‡§’¬ß°—∫πÈ”≈Ÿ°·æ√å (19.6-

45.7 mg GAE/100 mL) ·≈– ‰«πå¢“« (15.1-

47.4 mg GAE/100 mL) ·≈–¡’§à“πâÕ¬°«à“‰«πå·¥ß

(70.5-117.7 mg GAE/100 mL) ·≈–πÈ” Black

currant (454-610 mg GAE/100 mL) Õ¬à“ß‰√°Á¥’

Õ“¬ÿ°“√‡°Á∫¢Õßº≈‘µ¿—≥±åª√–¡“≥‰¡àµË”°«à“ 3

‡¥◊Õπ„πÕÿ≥À¿Ÿ¡‘ 4 Õß»“‡´≈‡´’¬  ·≈–Õÿ≥À¿Ÿ¡‘ÀâÕß

·µàπÈ”¡—ß§ÿ¥∑’Ë ‡°Á∫√—°…“∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß®–¡’°“√

‡ª≈’Ë¬π·ª≈ß∑“ß≈—°…≥–°“¬¿“æÕ¬à“ß™—¥‡®π

Õ¬à“ß‰√°Á¥’ „π°“√‡æ‘Ë¡§«“¡À≈“°À≈“¬¢Õß

º≈‘µ¿—≥±å¢Õß¡—ß§ÿ¥ πÈ”º≈‰¡â ‡¢â¡¢âπ‡¢â “¡“

¡’∫∑∫“∑‡æ‘Ë¡¢÷Èπ‡π◊ËÕß®“°∂Ÿ°π”¡“„™â‡ªìπ«—µ∂ÿ¥‘∫

„π°“√·ª√√ŸªπÈ”º≈‰¡âæ√âÕ¡¥◊Ë¡„πÕÿµ “À°√√¡

Õ“À“√√«¡∑—Èß∂Ÿ°π”‰ª„™â‡ªìπ«—µ∂ÿ¥‘∫„π°“√º≈‘µ

πÈ”º≈‰¡â·≈–§Õ°‡∑≈µ“¡√â“πÕ“À“√·≈–‚√ß·√¡

°“√º≈‘µπÈ”º≈‰¡â‡¢â¡¢âπ “¡“√∂∑”‰¥â‚¥¬°“√π”

º≈‰¡â·∑â‰ªµâ¡¿“¬„π ¿“æ ÿ≠≠“°“»‡æ◊ËÕ√–‡À¬

πÈ”ÕÕ°‰ª∫“ß à«π‚¥¬µ√ß —¥ à«π¢Õßª√‘¡“≥πÈ”
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∑’Ë≈¥≈ß‰ªπ—Èπ®–µâÕß‰¡àπâÕ¬°«à“√âÕ¬≈–  50  MoBhammer

·≈–§≥– [2] »÷°…“º≈°√–∑∫¢Õß°“√·ª√√Ÿª

πÈ”·°â«¡—ß°√‡¢â¡¢âπ·≈–πÈ”·°â«¡—ß°√ºß ª√–°Õ∫¥â«¬

°“√∫’∫Õ—¥ ·≈–∑”„Àâ„ ‚¥¬„™â‡Õπ‰´¡å·≈–π”‰ª

ºà“π‡§√◊ËÕß√–‡À¬æ∫«à“¡’°“√‡°‘¥ ’πÈ”µ“≈„π

º≈‘µ¿—≥±å∑’Ë‰¥â Maskan [3] »÷°…“º≈¢Õß°“√

√–‡À¬µàÕ°“√‡ª≈’Ë¬π·ª≈ß¢Õß ’„ππÈ”∑—∫∑‘∫‡¢â¡¢âπ

æ∫«à“ °“√√–‡À¬¿“¬„µâ¿“«– ÿ≠≠“°“»∑”„Àâ‡°‘¥

°“√‡ª≈’Ë¬π·ª≈ß¢Õß ’¡“°°«à“°“√√–‡À¬‚¥¬„™â

æ≈—ßß“π‰¡‚§√‡«øÀ√◊Õ¿“¬„µâ§«“¡¥—πª°µ‘

«—µ∂ÿª√– ß§å¢Õß°“√«‘®—¬
ß“π«‘®—¬π’È®÷ß¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“º≈

°√–∑∫¢Õß°“√∑”„Àâ„ ¥â«¬‡Õπ‰´¡å‡æ§µ‘‡π ·≈–

 ¿“«–°“√√–‡À¬µàÕ§à“ ’ ª√‘¡“≥·Õπ‚∏‰´¬“π‘π

ª√‘¡“≥øïπÕ≈‘§∑—ÈßÀ¡¥·≈–§ÿ≥≈—°…≥–®“°°“√

ª√–‡¡‘π∑“ßª√– “∑ —¡º— ¢ÕßπÈ”¡—ß§ÿ¥‡¢â¡¢âπ

Õÿª°√≥å·≈–«‘∏’¥”‡π‘π°“√«‘®—¬
1. «‘∏’°“√º≈‘µπÈ”¡—ß§ÿ¥

π”µ—«Õ¬à“ß¡—ß§ÿ¥∑’Ë·™à·¢Áß¡“≈–≈“¬

πÈ”·¢Áß ®“°π—Èπºà“§√÷Ëß¡—ß§ÿ¥ ·¬°‡π◊ÈÕ·≈–πÈ”‚¥¬π”

‡π◊ÈÕ¡—ß§ÿ¥‰ª≈«°∑’ËÕÿ≥À¿Ÿ¡‘ 85 C π“π 2 π“∑’

·≈–π”πÈ”®“°¡—ß§ÿ¥‰ª„Àâ§«“¡√âÕπ∑’ËÕÿ≥À¿Ÿ¡‘

85 C π“π 2 π“∑’ ∑”„Àâ‡¬Áπ∑—π∑’·≈â«π”∑—Èß‡π◊ÈÕ

·≈–πÈ”¡“ªíòπ·¬°°“° π”πÈ”¡—ß§ÿ¥∑’Ë‰¥â‰ª‡À«’Ë¬ß

·¬°°“°‚¥¬„™â‡§√◊ËÕß Centrifuge (Falcon 6/300,

UK) §«“¡‡√Á« 3,000 xg ‡ªìπ‡«≈“ 25 π“∑’ ®–‰¥â

πÈ”¡—ß§ÿ¥

2. »÷°…“º≈°√–∑∫¢Õß‡Õπ‰´¡å·≈–

°√–∫«π°“√√–‡À¬µàÕ§ÿ≥¿“æ¢ÕßπÈ”¡—ß§ÿ¥

‡¢â¡¢âπ

π”πÈ”¡—ß§ÿ¥ ·∫àß‡ªìπ 2  à«π  à«π∑’Ë 1 ‰ª

„ à‡Õπ‰´¡å‡æ§µ‘‡π  1,000 ppm µ—Èß‰«â„π Sonicator

(Elma@ Singen D-78224, Germany) §«∫§ÿ¡

Õÿ≥¿Ÿ¡‘∑’Ë 40 C ‡ªìπ‡«≈“ 2 ™—Ë«‚¡ß ®“°π—Èπ„Àâ

§«“¡√âÕπ‡æ◊ËÕ¬—∫¬—Èß‡Õπ‰´¡å∑’ËÕÿ≥À¿Ÿ¡‘ 85 C

π“π 2 π“∑’ ∑”„Àâ‡¬Áπ∑—π∑’·≈â«π”πÈ”¡—ß§ÿ¥‰ª

‡À«’Ë¬ß·¬°°“°¥â«¬‡§√◊ËÕß Centrifuge ∑’Ë 3,000 xg

π“π 25 π“∑’ ‡°Á∫‡©æ“– “√≈–≈“¬„ ¥â“π∫π ·≈–

π”‰ªºà“π°√–∫«π°“√√–‡À¬  à«π∑’Ë 2 ‰¡à¡’°“√

„ à‡Õπ‰´¡å ·µà√–‡À¬∑—π∑’ «‘∏’°“√√–‡À¬®–„™â‡ªìπ

2 «‘∏’ ¥—ßπ’È  «‘∏’∑’Ë 1 √–‡À¬∑’ËÕÿ≥À¿Ÿ¡‘ 60 C ‚¥¬„™â

Hot plate stirrer (®π°√–∑—Ëß«—¥ª√‘¡“≥¢Õß·¢Áß

∑’Ë≈–≈“¬‰¥â 47 Brix ®“°π—Èπ®÷ßπ”‰ªæ“ ‡®Õ√å‰√´å

∑’ËÕÿ≥À¿Ÿ¡‘ 90 C π“π 2 π“∑’ ∫√√®ÿ¢«¥·≈â«

∑”„Àâ‡¬Áπ∑—π∑’ ·≈–«‘∏’∑’Ë 2 §◊Õ √–‡À¬∑’ËÕÿ≥À¿Ÿ¡‘

40 C ‚¥¬„™â Rotary evaporator (Buchi R 114,

UK) ®π°√–∑—Ëß«—¥ª√‘¡“≥¢Õß·¢Áß∑’Ë≈–≈“¬‰¥â

47 Brix ®“°π—Èπ®÷ßπ”‰ªæ“ ‡®Õ√å‰√´å∑’ËÕÿ≥À¿Ÿ¡‘

90 C π“π 2 π“∑’ ∫√√®ÿπÈ”¡—ß§ÿ¥≈ß¢«¥¢π“¥

25 ml πÈ”¡—ß§ÿ¥‡¢â¡¢âπ∑’Ë‰¥â®–∂Ÿ°π”‰ª»÷°…“

§ÿ≥¿“æ∑“ß¥â“π ’ „π√–∫∫ CIE LAB ¥â«¬‡§√◊ËÕß«—¥ ’

(BYK-Gardner, Germany) π”§à“∑’Ë‰¥â¡“∑”°“√

«‘‡§√“–Àå§à“ §«“¡ «à“ß (L*) Chroma (C*) ·≈–

Hue angle (h) °“√ª√–‡¡‘π∑“ßª√– “∑ —¡º— ¥â«¬

9-point Hedonic scale ·≈– Just right scale

¥â“π‡§¡’ ‡™àπ ª√‘¡“≥ “√ª√–°Õ∫øïπÕ≈‘§∑—ÈßÀ¡¥

(Total phenolics) ‚¥¬«‘∏’ Folin›Ciocalteu [4]

·≈–«‘‡§√“–ÀåÀ“ª√‘¡“≥ Anthocyanin ®–∑”‚¥¬
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«‘∏’ pH-Differential ·≈– % Polymeric [5]

§à“∑—ÈßÀ¡¥∑’Ë‰¥â∂Ÿ°π”¡“«‘‡§√“–Àå∑“ß ∂‘µ‘ ‚¥¬„™â

One-Way ANOVA ‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß

¢Õß§à“‡©≈’Ë¬‚¥¬„™â Duncanûs New Multiple Range

Test ∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ 95% ¥â«¬‚ª√·°√¡

SPSS V.11.5

º≈°“√∑¥≈Õß·≈–Õ¿‘ª√“¬º≈
»÷°…“·≈–æ—≤π“°√–∫«π°“√º≈‘µπÈ”¡—ß§ÿ¥‡¢â¡¢âπ

‡¡◊ËÕπ”¡—ß§ÿ¥∑’Ë‰¥â¡“∑”°“√≈–≈“¬πÈ”·¢Áß ·¬°‡ª≈◊Õ°‡Õ“·µà‡π◊ÈÕ‰ª∑”°“√ªíòπ·¬°°“°®–‰¥âπÈ”¡—ß§ÿ¥

¿“¬À≈—ß°“√ªíòπ·¬°°“°∑—ÈßÀ¡¥ 13.33% ®“°¡—ß§ÿ¥‡√‘Ë¡µâπ∑—Èßº≈ ®“°π—Èπ®÷ß·∫àßÕÕ°‡ªìπ à«πÊ ‡æ◊ËÕπ”‰ª

ºà“π°√–∫«π°“√·ª√√Ÿª‡ªìππÈ”¡—ß§ÿ¥·≈–πÈ”¡—ß§ÿ¥·∫∫‡¢â¡¢âπ ‰¥â√âÕ¬≈–¢Õßº≈º≈‘µ¥—ßµ“√“ß∑’Ë 1 ®–‡ÀÁπ‰¥â

«à“πÈ”¡—ß§ÿ¥‡¢â¡¢âπ®–¡’º≈º≈‘µ∑’ËπâÕ¬«à“‡æ√“–°“√·ª√√Ÿª‡ªìππÈ”¡—ß§ÿ¥·∫∫‡¢â¡¢âππ—Èπ®–µâÕß¡’°“√√–‡À¬πÈ”

ÕÕ°‰ª

µ“√“ß∑’Ë 1 √âÕ¬≈–¢Õßº≈º≈‘µ∑’Ë‰¥â¿“¬À≈—ß°√–∫«π°“√·ª√√Ÿª·∫∫µà“ßÊ

°√–∫«π°“√
√âÕ¬≈–º≈º≈‘µ∑’Ë‰¥â®“°

¡—ß§ÿ¥ ¥ (%)

πÈ”¡—ß§ÿ¥ 5.93

πÈ”¡—ß§ÿ¥‡¢â¡¢âπ√–‡À¬ ¿“«–ª°µ‘ 1.91

πÈ”¡—ß§ÿ¥‡¢â¡¢âπ√–‡À¬ ¿“«–ª°µ‘+‡Õπ‰´¡å 1.89

πÈ”¡—ß§ÿ¥‡¢â¡¢âπ√–‡À¬ ¿“«– ÿ≠≠“°“» 3.34

πÈ”¡—ß§ÿ¥‡¢â¡¢âπ√–‡À¬ ¿“«– ÿ≠≠“°“»+‡Õπ‰´¡å 3.30

º≈°√–∑∫¢Õß ¿“«–°“√√–‡À¬·≈–

‡Õπ‰´¡å∑’Ë¡’µàÕ§ÿ≥¿“æ∑“ß°“¬¿“æ·≈–‡§¡’

¢ÕßπÈ”¡—ß§ÿ¥‡¢â¡¢âπ

°√–∫«π°“√√–‡À¬πÈ”¡—ß§ÿ¥∑’Ë ¿“«–ª°µ‘

Õÿ≥À¿Ÿ¡‘ 60 ¡’º≈µàÕª√‘¡“≥ Monomeric

anthocyanin „ππÈ”¡—ß§ÿ¥‡¢â¡¢âπ 47 Brix  ‚¥¬∑”„Àâ

ª√‘¡“≥ Monomeric anthocyanin ≈¥≈ß¡“°°«à“

°“√√–‡À¬¿“¬„µâ ¿“«– ÿ≠≠“°“» Õÿ≥À¿Ÿ¡‘ 40

‡π◊ËÕß®“°„™âÕÿ≥À¿Ÿ¡‘∑’Ë Ÿß°«à“„π°“√√–‡À¬πÈ”ÕÕ°

(¥—ßµ“√“ß∑’Ë 2)

πÕ°®“°π—Èπ‡Õπ‰´¡å¡’º≈∑”„Àâ % Polymeric

color ≈¥≈ß ·≈– ª√‘¡“≥ “√øïπÕ≈‘§‡æ‘Ë¡¢÷Èπ

(¥—ßµ“√“ß∑’Ë 3) Õ“®‡π◊ËÕß®“°‡Õπ‰´¡å®–™à«¬∑”≈“¬

ºπ—ß‡´≈≈å®÷ß‡æ‘Ë¡ª√– ‘∑∏‘¿“æ„π°“√ °—¥ “√øïπÕ≈‘§

≈ß ŸàπÈ”º≈‰¡â [6-7]



«“√ “√¡À“«‘∑¬“≈—¬»√’π§√‘π∑√«‘‚√≤ ( “¢“«‘∑¬“»“ µ√å·≈–‡∑§‚π‚≈¬’) ªï∑’Ë 2 ©∫—∫∑’Ë 3 ¡°√“§¡ - ¡‘∂ÿπ“¬π 2553

103❑

‡¡◊Ë Õæ‘®“√≥“§à “ ’ (L*,C*,h) æ∫«à“

°√–∫«π°“√√–‡À¬∑’Ë ¿“«– ÿ≠≠“°“»®–∑”„Àâ

§à“ L* ‡æ‘Ë¡¡“°¢÷Èπ°«à“°“√√–‡À¬∑’Ë ¿“«–ª°µ‘

‡π◊ËÕß®“°°“√√–‡À¬∑’Ë ¿“«– ÿ≠≠“°“»‡ªìπ°“√

√–‡À¬∑’Ë „™âÕÿ≥À¿Ÿ¡‘µË”‡æ’¬ß 40C ´÷Ë ß°“√„™â

Õÿ≥À¿Ÿ¡‘ Ÿß®–∑”„Àâ‡°‘¥°“√‡ ◊ËÕ¡ ≈“¬¢Õß√ß§å«—µ∂ÿ

·Õπ‚∏‰´¬“π‘π´÷Ëß®–∑”„Àâ§à“ L* ≈¥≈ß [8] √«¡∂÷ß

°“√„™â‡Õπ‰´¡å®–¡’º≈∑”„Àâ§à“ L* ¡“°¢÷Èπ°«à“°“√

‰¡à„™â‡Õπ‰´¡å ¥—ßπ—Èπ °“√„™â°“√√–‡À¬∑’Ë ¿“«–

 ÿ≠≠“°“»√à«¡°—∫°“√„™â‡Õπ‰´¡å®÷ß∑”„ÀâπÈ”¡—ß§ÿ¥

‡¢â¡¢âπ¡’ ’∑’Ë «à“ß¡“°∑’Ë ÿ¥ Õ¬à“ß‰√°Á¥’ °“√„™â‡Õπ‰´¡å

®–∑”„Àâ§à“ C* ·≈–§à“ h ‡æ‘Ë¡¢÷Èπ¡“°°«à“°“√‰¡à„™â

‡Õπ‰´¡åÕ¬à“ß¡’π—¬ ”§—≠∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ 95%

®÷ß∑”„ÀâπÈ”¡—ß§ÿ¥‡¢â¡¢âπ¡’ ’∑’Ë‡ª≈’Ë¬π‰ª·≈–‡¢â¡¢÷Èπ

(¥—ßµ“√“ß∑’Ë  4) Õ“®‡π◊ËÕß®“°°“√„™â‡Õπ‰´¡å

®–™à«¬∑”≈“¬ºπ—ß‡´≈≈å¢Õßæ◊™∑”„Àâ “¡“√∂ °—¥

 “√øïπÕ≈‘§Õ◊ËπÊ „πª√‘¡“≥∑’Ë¡“°¢÷Èπ ·≈– àßº≈°—∫

§à“ ’∑’Ë«—¥‰¥â [6-7]

µ“√“ß∑’Ë 2 ª√‘¡“≥ Monomeric anthocyanin, % Polymeric anthocyanin ·≈–ª√‘¡“≥ “√øïπÕ≈‘§

¢ÕßπÈ”¡—ß§ÿ¥·∫∫‡¢â¡¢âπ 47 Brix

 “√– ”§—≠ Monomeric % Polymeric ª√‘¡“≥ “√

°√–∫«π°“√  anthocyanin  anthocyanin øïπÕ≈‘§

(mg/100ml) (mg/100ml)

1. πÈ”¡—ß§ÿ¥·∫∫‡¢â¡¢âπ∑’Ë√–‡À¬ ¿“«–ª°µ‘ 1.32+0.18 81.88+3.98 670.61+19.62

2. πÈ”¡—ß§ÿ¥·∫∫‡¢â¡¢âπ∑’Ë„™â‡Õπ‰´¡å 0.85+0.41 68.34+10.44 891.50+148.23

√à«¡°—∫°“√√–‡À¬∑’Ë ¿“«–ª°µ‘

3. πÈ”¡—ß§ÿ¥·∫∫‡¢â¡¢âπ∑’Ë 2.32+0.67 79.35+6.22 704.91+198.01

√–‡À¬∑’Ë ¿“«– ÿ≠≠“°“»

4. πÈ”¡—ß§ÿ¥·∫∫‡¢â¡¢âπ∑’Ë„™â‡Õπ‰´¡å 2.20+0.53 64.80+9.73 813.38+39.44

√à«¡°—∫°“√√–‡À¬∑’Ë ¿“«– ÿ≠≠“°“»

µ“√“ß∑’Ë 3 §à“§«“¡ «à“ß (L*), Chroma (C*) ·≈– Hue angle (h) ¢ÕßπÈ”¡—ß§ÿ¥·∫∫‡¢â¡¢âπ 47 Brix

§à“ ’ §à“ L* §à“ C* §à“ h

°√–∫«π°“√

1. πÈ”¡—ß§ÿ¥·∫∫‡¢â¡¢âπ∑’Ë√–‡À¬ ¿“«–ª°µ‘ 14.69+0.72 7.92+0.31 29.56+3.20

2. πÈ”¡—ß§ÿ¥·∫∫‡¢â¡¢âπ∑’Ë„™â‡Õπ‰´¡å 16.42+0.64 11.80+2.64 39.78+6.22

√à«¡°—∫°“√√–‡À¬∑’Ë ¿“«–ª°µ‘

3. πÈ”¡—ß§ÿ¥·∫∫‡¢â¡¢âπ∑’Ë 16.79+0.78 8.94+0.27 30.24+3.86

√–‡À¬∑’Ë ¿“«– ÿ≠≠“°“»

4. πÈ”¡—ß§ÿ¥·∫∫‡¢â¡¢âπ∑’Ë„™â‡Õπ‰´¡å 17.18+1.09 11.66+0.75 39.06+2.70

√à«¡°—∫°“√√–‡À¬∑’Ë ¿“«– ÿ≠≠“°“»
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‡¡◊ËÕπ”πÈ”¡—ß§ÿ¥∑’Ëºà“π°√–∫«π°“√·ª√√Ÿª

∑—Èß 5 ·∫∫‡®◊Õ®“ß„Àâ¡’¢Õß·¢Áß∑’Ë≈–≈“¬πÈ”‰¥â‡∑à“°—∫

πÈ”¡—ß§ÿ¥ 100% §◊Õ 15 Brix ‰ª∑”°“√∑¥ Õ∫

∑“ßª√– “∑ —¡º— ‡ª√’¬∫‡∑’¬∫°—∫πÈ”¡—ß§ÿ¥ 100%

‚¥¬„™â 9-point Hedonic scale æ∫«à“ πÈ”¡—ß§ÿ¥

100% ·≈–πÈ”¡—ß§ÿ¥∑’Ë√–‡À¬¿“¬„µâ ¿“«– ÿ≠≠“°“»

∑—Èß„™â·≈–‰¡à„™â‡Õπ‰´¡å‰¥â√—∫°“√¬Õ¡√—∫∑“ß¥â“π ’

¡“°∑’Ë ÿ¥ ·≈–πÈ”¡—ß§ÿ¥∑’Ë√–‡À¬¿“¬„µâ ¿“«–

 ÿ≠≠“°“»√à«¡°—∫°“√„™â‡Õπ‰´¡å ‰¥â√—∫°“√¬Õ¡√—∫

¥â“π√ ™“µ‘¡“°∑’Ë ÿ¥ (¥—ßµ“√“ß∑’Ë 4) ‡¡◊ËÕ∑”°“√

∑¥ Õ∫∑“ßª√– “∑ —¡º— ·∫∫ Just right scale

æ∫«à“ ºŸâ∫√‘‚¿§√Ÿâ ÷°«à“πÈ”¡—ß§ÿ¥·∫∫‡¢â¡¢âπ∑’Ë„™â

‡Õπ‰´¡å√à«¡°—∫°“√√–‡À¬∑’Ë ¿“«– ÿ≠≠“°“»¡’ ’

§«“¡¢ÿàπ ·≈–√ ™“µ‘„°≈â‡§’¬ß°—∫πÈ”¡—ß§ÿ¥ (¥—ß¿“æ

∑’Ë 1 ·≈–µ“√“ß∑’Ë 5) „π¢≥–∑’ËπÈ”¡—ß§ÿ¥∑’Ë√–‡À¬‚¥¬

 ¿“«–ª°µ‘®–¡’ ’‡¢â¡‡°‘π‰ª

µ“√“ß∑’Ë 4 º≈°“√∑¥ Õ∫∑“ßª√– “∑ —¡º— ¢ÕßπÈ”¡—ß§ÿ¥ ·≈–πÈ”¡—ß§ÿ¥‡¢â¡¢âπ∑’Ëπ”‰ª‡®◊Õ®“ß‡ªìπ 15 Brix

‚¥¬„™â 9-point Hedonic scale

 §ÿ≥≈—°…≥–  ’ √ ™“µ‘ °“√¬Õ¡√—∫‚¥¬√«¡

°√–∫«π°“√

1. πÈ”¡—ß§ÿ¥ 7.30a+1.34 5.43bc+2.01 4.97a+1.65

2. πÈ”¡—ß§ÿ¥‡¢â¡√–‡À¬ ¿“«–ª°µ‘ 4.13c+1.76 3.20d+1.67 3.10c+1.24

3. πÈ”¡—ß§ÿ¥‡¢â¡¢âπ√–‡À¬ ¿“«–ª°µ‘+ 4.77c+1.87 3.97d+1.85 3.60bc+1.57

‡Õπ‰´¡å

4. πÈ”¡—ß§ÿ¥‡¢â¡¢âπ√–‡À¬ ¿“«– ÿ≠≠“°“» 6.90ab+1.65 4.93c+1.87 4.20b+1.71

√–‡À¬∑’Ë ¿“«– ÿ≠≠“°“»

5. πÈ”¡—ß§ÿ¥‡¢â¡¢âπ√–‡À¬ ¿“«– 7.40a+1.33 6.00ab+1.62 5.43a+1.70

 ÿ≠≠“°“»+‡Õπ‰´¡å

À¡“¬‡Àµÿ:  µ—«Õ—°…√∑’Ë· ¥ß„π·µà≈–§Õ≈—¡πå·µ°µà“ß°—π· ¥ß«à“·µ°µà“ß°—π∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ 95%

¿“æ∑’Ë 1 πÈ”¡—ß§ÿ¥∑’Ë 15 Brix (1 = πÈ”¡—ß§ÿ¥, 2 = πÈ”¡—ß§ÿ¥·∫∫‡¢â¡¢âπ∑’Ë√–‡À¬ ¿“«–ª°µ‘, 3 = πÈ”¡—ß§ÿ¥

·∫∫‡¢â¡¢âπ∑’Ë√–‡À¬ ¿“«– ÿ≠≠“°“», 4 = πÈ”¡—ß§ÿ¥·∫∫‡¢â¡¢âπ∑’Ë„™â‡Õπ‰´¡å√à«¡°—∫°“√√–‡À¬∑’Ë

 ¿“«–ª°µ‘, 5= πÈ”¡—ß§ÿ¥·∫∫‡¢â¡¢âπ∑’Ë„™â‡Õπ‰´¡å√à«¡°—∫°“√√–‡À¬∑’Ë ¿“«– ÿ≠≠“°“»
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 ®“°°“√«‘‡§√“–Àåª√‘¡“≥øïπÕ≈‘§·≈–§à“ ’

¢ÕßπÈ”¡—ß§ÿ¥ ·≈–πÈ”¡—ß§ÿ¥‡¢â¡¢âπ∑’Ë‡®◊Õ®“ß„Àâ¡’

¢Õß·¢Áß∑’Ë≈–≈“¬πÈ”‰¥â‡∑à“°—∫πÈ”¡—ß§ÿ¥ æ∫«à“ πÈ”

¡—ß§ÿ¥·∫∫‡¢â¡¢âπ∑’Ë„™â‡Õπ‰´¡å√à«¡°—∫°“√√–‡À¬∑’Ë

 ¿“«– ÿ≠≠“°“» ®–¡’ª√‘¡“≥ Monomeric

anthocyanin  Ÿß„°≈â‡§’¬ß°—∫πÈ”¡—ß§ÿ¥ 100% ¡“°

∑’Ë ÿ¥ ·≈–§«“¡√âÕπ¡’º≈∑”„Àâª√‘¡“≥øïπÕ≈‘§‡æ‘Ë¡¢÷Èπ

[9] ‡ÀÁπ‰¥â®“°ª√‘¡“≥øïπÕ≈‘§¢ÕßπÈ”¡—ß§ÿ¥‡¢â¡¢âπ

µ“√“ß∑’Ë 5 º≈°“√∑¥ Õ∫∑“ßª√– “∑ —¡º— ¢ÕßπÈ”¡—ß§ÿ¥ ·≈–πÈ”¡—ß§ÿ¥‡¢â¡¢âπ∑’Ëπ”‰ª‡®◊Õ®“ß‡ªìπ 15 Brix

‚¥¬„™â Just right scale

 §ÿ≥≈—°…≥–  ’ §«“¡¢ÿàπ-„  √ À«“π √ ‡ª√’È¬«

°√–∫«π°“√

πÈ”¡—ß§ÿ¥ °”≈—ß¥’ °”≈—ß¥’ πâÕ¬‰ª °”≈—ß¥’

πÈ”¡—ß§ÿ¥‡¢â¡¢âπ√–‡À¬ ¿“«–ª°µ‘ ‡¢â¡‰ª ¢ÿàπ‰ª πâÕ¬‰ª πâÕ¬‰ª

πÈ”¡—ß§ÿ¥‡¢â¡¢âπ√–‡À¬ ¿“«–ª°µ‘+ ‡¢â¡‰ª ¢ÿàπ‰ª πâÕ¬‰ª °”≈—ß¥’

‡Õπ‰´¡å

πÈ”¡—ß§ÿ¥‡¢â¡¢âπ√–‡À¬ ¿“«– ÿ≠≠“°“» °”≈—ß¥’ °”≈—ß¥’ πâÕ¬‰ª πâÕ¬‰ª

πÈ”¡—ß§ÿ¥‡¢â¡¢âπ√–‡À¬ ¿“«– °”≈—ß¥’ °”≈—ß¥’ πâÕ¬‰ª °”≈—ß¥’

 ÿ≠≠“°“»+‡Õπ‰´¡å

∑’Ë ¿“«–ª°µ‘¡’ª√‘¡“≥øïπÕ≈‘§¡“°°«à“√–‡À¬„π

 ¿“«– ÿ≠≠“°“» πÕ°®“°π—Èπ°“√√–‡À¬„π ¿“«–

ª°µ‘®–¡’§à“ L* πâÕ¬∑’Ë ÿ¥´÷Ëß· ¥ß«à“¡’§«“¡ «à“ß

πâÕ¬°«à“πÈ”¡—ß§ÿ¥Õ◊ËπÊ (¥—ßµ“√“ß∑’Ë 6 ·≈– 7) ¥—ßπ—Èπ

°“√º≈‘µπÈ”¡—ß§ÿ¥‡¢â¡¢âπ‚¥¬°“√„™â‡Õπ‰´¡å√à«¡°—∫

°“√√–‡À¬„π ¿“«– ÿ≠≠“°“» ®–∑”„Àâ ‰¥â

º≈‘µ¿—≥±åπÈ”¡—ß§ÿ¥∑’Ë„°≈â‡§’¬ß°—∫πÈ”¡—ß§ÿ¥∑’Ëºà“π

°“√æ“ ‡®Õ√å‰√´å

µ“√“ß∑’Ë 6 ª√‘¡“≥ Monomeric anthocyanin, % Polymeric anthocyanin ·≈–ª√‘¡“≥ “√øïπÕ≈‘§¢Õß

πÈ”¡—ß§ÿ¥ ·≈–πÈ”¡—ß§ÿ¥‡¢â¡¢âπ∑’Ëπ”‰ª‡®◊Õ®“ß‡ªìπ 15 Brix

 “√– ”§—≠ Monomeric % Polymeric ª√‘¡“≥

 anthocyanin  anthocyanin  “√øïπÕ≈‘§

°√–∫«π°“√ (mg/100ml) (mg/100ml)

πÈ”¡—ß§ÿ¥ 0.87a+0.05 68.68b+9.24 205.36a+20.55

πÈ”¡—ß§ÿ¥‡¢â¡¢âπ√–‡À¬ ¿“«–ª°µ‘ 0.5d+0.0.06 81.80a+4.49 231.68a+63.68

πÈ”¡—ß§ÿ¥‡¢â¡¢âπ√–‡À¬ ¿“«–ª°µ‘+‡Õπ‰´¡å 0.25d+0.13 68.45b+11.39 240.87a+62.31

πÈ”¡—ß§ÿ¥‡¢â¡¢âπ√–‡À¬ ¿“«– ÿ≠≠“°“» 2.56c+0.13 84.63a+0.87 216.59a+31.41

πÈ”¡—ß§ÿ¥‡¢â¡¢âπ√–‡À¬ ¿“«– 0.71b+0.21 82.04a+0.76 228.26a+59.49

 ÿ≠≠“°“»+‡Õπ‰´¡å

À¡“¬‡Àµÿ: µ—«Õ—°…√∑’Ë· ¥ß„π·µà≈–§Õ≈—¡πå·µ°µà“ß°—π· ¥ß«à“·µ°µà“ß°—π∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ 95%
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 √ÿª
°“√√–‡À¬∑’Ë ¿“«–ª°µ‘ ∑”„Àâª√‘¡“≥

·Õπ‚∏‰´¬“π‘π≈¥≈ß„π¢≥–∑’Ë°“√∑”„Àâ„ ¥â«¬

‡Õπ‰´¡å∑”„Àâª√‘¡“≥øïπÕ≈‘§∑—È ßÀ¡¥‡æ‘Ë¡¢÷Èπ

πÈ”¡— ß§ÿ¥ ‡¢â¡¢âπ∑’Ë „™â ‡Õπ‰´¡å √à «¡°—∫ ¿“«–

 ÿ≠≠“°“»®–¡’§à“ L*  Ÿß°«à“·ª√√Ÿª¥â«¬«‘∏’Õ◊ËπÊ

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫πÈ”¡—ß§ÿ¥ ¥°—∫πÈ”¡—ß§ÿ¥‡®◊Õ®“ß

®“°πÈ”‡¢â¡¢âπ∑ÿ°·∫∫ æ∫«à“πÈ”¡—ß§ÿ¥·∫∫‡¢â¡¢âπ

∑’Ë„™â‡Õπ‰´¡å√à«¡°—∫°“√√–‡À¬∑’Ë ¿“«– ÿ≠≠“°“»

®–¡’ª√‘¡“≥·Õπ‚∏‰´¬“π‘π„°≈â‡§’¬ßπÈ”¡—ß§ÿ¥ ¥

µ“√“ß∑’Ë 7 §à“§«“¡ «à“ß (L*), Chroma (C*) ·≈– Hue angle (h) ¢ÕßπÈ”¡—ß§ÿ¥ ·≈–πÈ”¡—ß§ÿ¥‡¢â¡¢âπ

∑’Ëπ”‰ª‡®◊Õªπ 15  Ì Brix

§à“ ’ §àà“ L* §àà“ C* §àà“ h

°√–∫«π°“√

πÈ”¡—ß§ÿ¥ 17.58b+0.34 11.60a+0.90 23.38b+1.69

πÈ”¡—ß§ÿ¥‡¢â¡¢âπ√–‡À¬ ¿“«–ª°µ‘ 16.25e+0.33 7.92b+0.31 29.55c+3.20

πÈ”¡—ß§ÿ¥‡¢â¡¢âπ√–‡À¬ ¿“«–ª°µ‘+‡Õπ‰´¡å 17.68d+0.81 11.80a+2.64 39.78a+6.22

πÈ”¡—ß§ÿ¥‡¢â¡¢âπ√–‡À¬ ¿“«– ÿ≠≠“°“» 18.54c+0.38 8.94b+0.27 30.24c+3.86

πÈ”¡—ß§ÿ¥‡¢â¡¢âπ√–‡À¬ ¿“«– 20.42b+0.18 11.66a+0.75 39.06a+2.70

 ÿ≠≠“°“»+‡Õπ‰´¡å

À¡“¬‡Àµÿ: µ—«Õ—°…√∑’Ë· ¥ß„π·µà≈–§Õ≈—¡πå·µ°µà“ß°—π· ¥ß«à“·µ°µà“ß°—π∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ 95%

¡“°∑’Ë ÿ¥ ·≈–®“°°“√∑¥ Õ∫∑“ßª√– “∑ —¡º— 

‚¥¬„™â 9-point Hedonic scale æ∫«à“ πÈ”¡—ß§ÿ¥

·∫∫‡¢â¡¢âπ∑’Ë „™â ‡ Õπ‰´¡å √à «¡°—∫°“√√– ‡À¬

∑’Ë  ¿“«– ÿ≠≠“°“»‰¥â √—∫°“√¬Õ¡√—∫¥â “π ’

·≈–√ ™“µ‘¡“°∑’Ë ÿ¥

°‘µµ‘°√√¡ª√–°“»
ß“π«‘®—¬π’È‰¥â√—∫∑ÿπÕÿ¥Àπÿπ°“√«‘®—¬®“°

 ”π—°ß“π°Õß∑ÿπ π—∫ πÿπß“π«‘®—¬ ª√–®”ªï 2551
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