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Abstract
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Replacement of cocoa butter with  cocoa butter - like fat from
modified palm oil in coating chocolate
Songklanakarin J. Sci. Technol., 2007, 29(4) : 1153-1161

Chocolate is a confectionery product, mainly containing cocoa mass or liquor, cocoa butter (CB) and
sugar. Nowadays vegetable fats and modified oil are used instead of CB in chocolate products to lower the
cost and to obtain the varieties of products with different  characteristics and textures. Cocoa butter-like fat
from modified palm oil (CBFMPO) at different levels of CB replacement (60,80 and 100%) were used to
develop a formulation of coating chocolate. When physical and sensory properties were evaluated,  the
viscosity and coating ability on biscuit sticks were remarkedly decreased with increasing CBFMPO content.
Hedonic mean scores of mouthfeel and coating ability of the chocolate containing 100% CBFMPO were
greater than those of chocolate containing 60 and 80% CBFMPO (p<0.05). During storage of biscuit sticks
dipped in the chocolate coating (chocolate containing 100% CBFMPO) at room  temperature (27-29oC) and
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Replacement of cocoa butter with  cocoa butter - like fat
Jitbunjerdkul, S., et al.

low temperature (20-22oC) for 30 days, blooming (as shown by whiteness index) occurred to a greater extent
at higher temperature. At both storage temperatures, the intensity scores of glossiness and hedonic mean
scores of overall liking of samples decreased but intensity scores of off-odor increased during the first 6 of
days storage (p<0.05).

Key words : cocoa butter-like fat from modified palm oil, coating chocolate, cocoa butter
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™ÁÕ°‚°·≈µ‡ªìπº≈‘µ¿—≥±å¢π¡À«“π™π‘¥Àπ÷Ëß ´÷Ëß¡’ à«πª√–°Õ∫À≈—°‡ªìπ‚°‚°â·¡ À√◊Õ‚°‚°â≈‘‡§«Õ√å ‡π¬

‚°‚°â ·≈–πÈ”µ“≈  ªí®®ÿ∫—π¡’°“√„™â‰¢¡—πæ◊™À√◊ÕπÈ”¡—π¥—¥·ª√∑¥·∑π‡π¬‚°‚°â‡æ◊ËÕ„Àâº≈‘µ¿—≥±å¡’√“§“∂Ÿ°≈ß ·≈–

‡æ◊ËÕº≈‘µº≈‘µ¿—≥±å∑’Ë¡’§ÿ≥≈—°…≥–·≈–‡π◊ÈÕ —¡º— ∑’ËÀ≈“°À≈“¬¡“°¢÷Èπ ®“°°“√»÷°…“°“√„™âπÈ”¡—πª“≈å¡¥—¥·ª√ (Cocoa

butter-like fat from modified palm oil; CBFMPO) ∑¥·∑π‡π¬‚°‚°â¥â«¬ª√‘¡“≥∑¥·∑π 60 80 ·≈– 100% „π

º≈‘µ¿—≥±å™ÁÕ°‚°·≈µ ”À√—∫„™â‡§≈◊Õ∫·≈â«∑¥ Õ∫ ¡∫—µ‘∑“ß°“¬¿“æ·≈–∑“ßª√– “∑ —¡º—  æ∫«à“ ‡¡◊ËÕª√‘¡“≥

CBFMPO ¡“°¢÷Èπ º≈‘µ¿—≥±å™ÁÕ°‚°·≈µ∑’Ë‰¥â®–¡’§«“¡Àπ◊¥·≈–ª√‘¡“≥°“√‡§≈◊Õ∫µ‘¥∫π·∑àß¢π¡°√Õ∫≈¥≈ß º≈

°“√∑¥ Õ∫∑“ßª√– “∑ —¡º— æ∫«à“§–·ππ§«“¡™Õ∫¥â“π§«“¡√Ÿâ ÷°„πª“°·≈–°“√‡§≈◊Õ∫µ‘¥∫π·∑àß¢π¡°√Õ∫¢Õß

µ—«Õ¬à“ß∑’Ë¡’°“√„™â CBFMPO100% ¡’§à“ Ÿß°«à“µ—«Õ¬à“ß∑’Ë„™â°“√∑¥·∑π¥â«¬ CBFMPO 60 ·≈– 80% (p<0.05) ‡¡◊ËÕ

‡°Á∫√—°…“™ÁÕ°‚°·≈µ∑’Ë‡µ√’¬¡®“°°“√„™â CBFMPO 100% ‰«â∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß (27-20
o
C) ·≈–∑’ËÕÿ≥À¿Ÿ¡‘µË” (20-22

o
C)

‡ªìπ‡«≈“ 30 «—π æ∫«à“ ¡’°“√‡°‘¥ΩÑ“¢“«∑’Ëº‘« („™â§à“¥—™π’§«“¡¢“«∫àß∫Õ°) ¢Õß™ÁÕ°‚°·≈µ∑’Ë‡°Á∫∑’ËÕÿ≥À¿Ÿ¡‘ Ÿß §◊Õ

27-29
o
C ®“°°“√∑¥ Õ∫∑“ßª√– “∑ —¡º— æ∫«à“µ—«Õ¬à“ß∑’Ë‡°Á∫√—°…“∑’ËÕÿ≥À¿Ÿ¡‘°“√‡°Á∫∑—Èß Õß ¡’§–·ππ§«“¡‡¢â¡

¥â“π§«“¡¡—π«“« ·≈–§–·ππ§«“¡™Õ∫√«¡≈¥≈ß  à«π§–·ππ§«“¡‡¢â¡¥â“π°≈‘Ëπ√ º‘¥ª°µ‘¡’§à“‡æ‘Ë¡¢÷Èπ√–À«à“ß°“√

‡°Á∫√—°…“ 6 «—π·√°Õ¬à“ß¡’π—¬ ”§—≠ (p<0.05)

™ÁÕ°‚°·≈µ‡ªìπº≈‘µ¿—≥±å¢π¡À«“π (confection-
ery product) ™π‘¥Àπ÷Ëß∑’Ëπ‘¬¡∫√‘‚¿§°—π∑—Ë«‚≈°  à«πª√–°Õ∫
æ◊Èπ∞“π¢Õß™ÁÕ°‚°·≈µª√–°Õ∫¥â«¬‚°‚°â·¡  (cocoa mass)
À√◊Õ‚°‚°â≈‘‡§«Õ√å (cocoa liquor) ‡π¬‚°‚°â (cocoa butter;
CB) ·≈–πÈ”µ“≈ ∑—Èßπ’È CB ¡’∫∑∫“∑„π°“√„Àâ§«“¡¡—π«“«
(glossiness) ‡π◊ÈÕ —¡º—  (texture) °≈‘Ëπ√  (flavor) ·≈–
§«“¡√Ÿâ ÷°„πª“° (mouth feel) (Miquel et al., 2001)
·µà‡π◊ËÕß®“°°“√°√–∫«π°“√º≈‘µ CB §àÕπ¢â“ß¬ÿàß¬“° ·≈–
√“§“¢Õß CB ®–·ª√ª√«π·≈–·æß ®÷ß¡’°“√§‘¥§âπÀ“‰¢¡—π
‡≈’¬π·∫∫‡π¬‚°‚°â (cocoa butter-like fat; CBF) ¡“„™â
·∑π CB ‡æ◊ËÕ‰¥âº≈‘µ¿—≥±å∑’Ë¡’√“§“∂Ÿ°≈ß ‚¥¬∑—Ë«‰ª CBF ∑’Ë
π‘¬¡„™â ‰¥â·°à ‰¢¡—πæ◊™∑’Ë™◊ËÕÕ‘≈‰≈æå (illipe) ‚§§—¡ (kokum)

πÕ°®“°π’È¬—ß¡’°“√„™â à«π¢Õß‰¢¡—π·¢Áß∑’Ë‰¥â®“°°“√·¬° à«π
πÈ”¡—πª“≈å¡´È” ÕßÀ√◊Õ “¡§√—Èß (palm mid fraction) ·≈–
‰¢¡—πæ◊™º ¡ 2-3 ™π‘¥ ∑—Èßπ’È°“√‡≈◊Õ°„™â CBF ®–¢÷ÈπÕ¬Ÿà
°—∫§ÿ≥≈—°…≥–¢Õßº≈‘µ¿—≥±å∑’Ë¡’°“√ª√–¬ÿ°µå„™â CBF π—Èπ
(Birkett, 2003) Õ¬à“ß‰√°Á¥’º≈‘µ¿—≥±å∑’Ë¡’°“√„™â CBF ¡“°
°«à“ 5% ®–‰¡à®—¥‡ªìπ™ÁÕ°‚°·≈µ·∑â (real chocolate) ·≈–
¡—°π”‰ª„™â„πº≈‘µ¿—≥±å∑’Ë„™â™ÁÕ°‚°·≈µ‡ªìπ à«πª√–°Õ∫ ‡™àπ
„™â Õ¥‰ â ·≈–‡§≈◊Õ∫º‘« ‡ªìπµâπ   Underraga ·≈–§≥–
(2001) ·π–π”‰«â«à“‰¢¡—π∑’Ë‡À¡“– ¡∑’Ë®–„™â‡ªìπ CBF „π
º≈‘µ¿—≥±å™ÁÕ°‚°·≈µ‰¥â·°à‰¢¡—πæ◊™∑’Ë¡’ª√‘¡“≥°√¥‚Õ‡≈Õ‘°
 Ÿß  ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß¡’Õ¬Ÿà„πµ”·Àπàß§“√å∫Õπ∑’Ë 2 ¢Õß
‚§√ß √â“ß‚¡‡≈°ÿ≈‰µ√°≈’‡´Õ√å‰√¥å  πÕ°®“°π’È√“§“µâÕß‰¡à
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‡ “«≈—°…≥å  ®‘µ√∫√√‡®‘¥°ÿ≈ ·≈–§≥–1155

·æß À“ßà“¬ ·≈–¡’ª√‘¡“≥¡“°æÕ Wang ·≈–§≥– (2005)
»÷°…“°“√„™âπÈ”¡—π®“°‡¡≈Á¥™“ (tea seed oil) ¡“ºà“π
°√–∫«π°“√Õ‘π‡µÕ√å‡Õ ‡∑Õ√‘øî‡§™—π°—∫‡¡∑‘≈‡Õ ‡∑Õ√å¢Õß
°√¥ ‡µ’¬√‘°·≈–æ“≈¡‘µ‘°‚¥¬«‘∏’°“√„™â‡Õπ‰´¡å‰≈‡æ  ‰¥â
º≈‘µ¿—≥±å‰¢¡—π∑’Ë¡’™à«ß°“√À≈Õ¡‡À≈«„°≈â‡§’¬ß°—∫™à«ß°“√
À≈Õ¡‡À≈«¢Õß CB  Ali ·≈– Dimick (1994) „™â‰¢¡—π
·¢Áß∑’Ë‰¥â®“°°“√·¬° à«ππÈ”¡—πª“≈å¡ π”¡“º ¡°—∫ CB „π
Õ—µ√“ à«π 1:1  æ∫«à“  ‰¥âº≈‘µ¿—≥±å∑’Ë¡’§à“¥—™π’‰¢¡—π·¢Áß
(solid fat index) „°≈â‡§’¬ß°—∫CB   Nesaretnam ·≈–
Razak (1992) º≈‘µ CBF ®“°°“√„™â‰¢¡—πæ◊™∑’Ë™◊ËÕ«à“
Õ‘≈‰≈æå (illipe) º ¡°—∫‰¢¡—πª“≈å¡ ·≈â«π”¡“„™â∑¥·∑π
CB „π°“√º≈‘µ™ÁÕ°‚°·≈µ æ∫«à“ ™ÁÕ°‚°·≈µ∑’Ë‰¥â¡’§«“¡
¡—π«“«‡∑à“‡∑’¬¡°—∫∑’Ë„™â CB  ·µà¡’§«“¡·¢ÁßπâÕ¬°«à“ ·≈–
‡¡◊ËÕ‡°Á∫√—°…“‰«â∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß‡ªìπ‡«≈“ 4  —ª¥“Àå §«“¡
¡—π«“«®–≈¥≈ß  Samsudin ·≈– Ali (1996) „™â‰¢¡—π
ª“≈å¡∑¥·∑π CB „π°“√º≈‘µ™ÁÕ°‚°·≈µ¢“« æ∫«à“
™ÁÕ°‚°·≈µ∑’Ë‰¥â¡’√Ÿª·∫∫°“√À≈Õ¡≈–≈“¬„°≈â‡§’¬ß°—∫∑’Ë„™â
CB ·≈– “¡“√∂µâ“π°“√‡°‘¥ΩÑ“¢“«∑’Ëº‘« (blooming) ‰¥â¥’
µ≈Õ¥√–¬–‡«≈“‡°Á∫ 12  —ª¥“Àå   à«π Sara ·≈–§≥–
(1997) „™â‰¢¡—π·¢Áß∑’Ë‰¥â®“°°“√·¬° à«ππÈ”¡—π‡¡≈Á¥„πª“≈å¡
º ¡°—∫‰¢¡—ππ¡ π”¡“„™â·∑π CB „π°“√º≈‘µ™ÁÕ°‚°·≈µ
æ∫«à“™ÁÕ°‚°·≈µ∑’Ë‰¥â¡’√Ÿª·∫∫°“√À≈Õ¡≈–≈“¬„°≈â‡§’¬ß°—∫
∑’Ë„™â CB ·≈– “¡“√∂‡°Á∫‰¥âπ“π 13  —ª¥“Àå‚¥¬‰¡à¡’°“√
‡°‘¥ΩÑ“¢“«∑’Ëº‘« Ali ·≈–§≥– (1998) √“¬ß“π«à“™ÁÕ°‚°·≈µ
 Ÿµ√∑’Ë„™â‰¢¡—π∫Õ√å‡π’¬« (borneo tallow) ª√‘¡“≥ 15%
‡µ‘¡º ¡„π CB  “¡“√∂‡°Á∫√—°…“‰«â‚¥¬‰¡à‡°‘¥ΩÑ“¢“«∑’Ëº‘«
‰¥âπ“π°«à“ Ÿµ√∑’Ë„™â CB   à«π Ali ·≈–§≥– (2001)
»÷°…“≈—°…≥–‡π◊ÈÕ —¡º—  ‚§√ß √â“ßº≈÷° °“√‡°‘¥ΩÑ“¢“«∑’Ëº‘«
·≈–§ÿ≥≈—°…≥–∑“ßª√– “∑ —¡º— ¢Õß™ÁÕ°‚°·≈µ∑’Ë‡ªìπ à«π
‡ª≈◊Õ°πÕ° √–À«à“ß°“√‡°Á∫√—°…“™ÁÕ°‚°·≈µ Õ¥‰ â∑’Ë
Õÿ≥À¿Ÿ¡‘µà“ßÊ ‚¥¬‰ â™ÁÕ°‚°·≈µ∑’Ë„™â¡’ à«πº ¡¢Õß‰¢¡—π
·¢Áß∑’Ë‰¥â®“°°“√·¬° à«ππÈ”¡—πª“≈å¡´È”§√—Èß∑’Ë Õß (palm
mid fraction) Õ¬Ÿà 30% º≈°“√»÷°…“æ∫«à“‡¡◊ËÕ‡°Á∫√—°…“
º≈‘µ¿—≥±å¥—ß°≈à“«∑’ËÕÿ≥À¿Ÿ¡‘ 18oC ‡ªìπ‡«≈“ 8  —ª¥“Àå ‰¡à¡’
°“√‡ª≈’Ë¬π·ª≈ß≈—°…≥–‡π◊ÈÕ —¡º—  ‚§√ß √â“ßº≈÷° ·≈–°“√
‡°‘¥ΩÑ“¢“«∑’Ëº‘«¢Õß™ÁÕ°‚°·≈µÕ¬à“ß¡’π—¬ ”§—≠ ·µà°“√‡°Á∫
√—°…“∑’ËÕÿ≥À¿Ÿ¡‘ 30oC æ∫«à“¡’°“√‡§≈◊ËÕπ¬â“¬¢Õß‰¢¡—π®“°
‰ â‰ª¬—ß™ÁÕ°‚°·≈µ„π à«π‡ª≈◊Õ°∑”„Àâ‡°‘¥°“√‡ª≈’Ë¬π·ª≈ß
√Ÿªº≈÷°  Ÿ≠‡ ’¬≈—°…≥–‡π◊ÈÕ —¡º—  ·≈–¡’‡°‘¥ΩÑ“¢“«∑’Ëº‘«‡¡◊ËÕ

‡°Á∫√—°…“„π —ª¥“Àå∑’Ë 3  ”À√—∫º≈°“√ª√–‡¡‘π§ÿ≥¿“æ∑“ß
ª√– “∑ —¡º— ‰¥âº≈«à“™ÁÕ°‚°·≈µ∑’Ë‡°Á∫∑’ËÕÿ≥À¿Ÿ¡‘ 18oC ¡’
§ÿ≥¿“æ¥’°«à“™ÁÕ°‚°·≈µ∑’Ë‡°Á∫∑’ËÕÿ≥À¿Ÿ¡‘ 30oC

ß“π«‘®—¬π’È®÷ß‰¥â»÷°…“ª√‘¡“≥°“√∑¥·∑π‡π¬‚°‚°â
(cocoa butter; CB) ¥â«¬‰¢¡—π∑’Ë‰¥â¡“®“°°“√¥—¥·ª√ ¡∫—µ‘
¢ÕßπÈ”¡—πª“≈å¡ (cocoa butter-like fat from modified
palm oil; CBFMPO) ‡æ◊ËÕº≈‘µ™ÁÕ°‚°·≈µ ”À√—∫„™â
‡§≈◊Õ∫¢π¡°√Õ∫·∑àß √«¡∑—Èß‰¥â»÷°…“∂÷ß°“√‡ª≈’Ë¬π·ª≈ß
§ÿ≥¿“æ™ÁÕ°‚°·≈µ∑’Ëº≈‘µ®“°°“√„™â CBFMPO √–À«à“ß
°“√‡°Á∫√—°…“À≈—ß‡§≈◊Õ∫∫π¢π¡°√Õ∫·∑àß¥â«¬

«— ¥ÿ Õÿª°√≥å ·≈–«‘∏’°“√∑¥≈Õß

«— ¥ÿ

‚°‚°â·¡  (¡’ª√‘¡“≥‡π¬‚°‚°âÕ¬Ÿàª√–¡“≥ 45%) ·≈–
‡π¬‚°‚°â (CB) ´◊ÈÕ®“°∫√‘…—∑´’‚π-·ª´‘øî° ‡∑√¥¥‘Èß (‰∑¬-
·≈π¥å) ®”°—¥

‰¢¡—πª“≈å¡‡≈’¬π·∫∫‡π¬‚°‚°â (CBFMPO) ‰¥â¡“
®“°°“√‡µ√’¬¡„πÀâÕßªØ‘∫—µ‘°“√‚¥¬π” à«πµà“ßÊ ¢ÕßπÈ”¡—π
ª“≈å¡ (palm oil fractions) ¡“º ¡°—π„π —¥ à«π∑’ËæÕ
‡À¡“– ·≈â«¥—¥·ª≈ß ¡∫—µ‘‚¥¬„™â°√–∫«π°“√Õ‘π‡µÕ√å‡Õ -
‡∑Õ√‘øî‡§™—π¥â«¬‡Õπ‰´¡å‰≈‡æ ·≈–ª√—∫ ¿“«–„Àâ‰¥â‰¢¡—π∑’Ë
¡’√Ÿª·∫∫·≈–™à«ß°“√À≈Õ¡‡À≈« («—¥¥â«¬ Differential
scanning calorimeter; DSC) ∑’Ë„°≈â‡§’¬ß°—∫™à«ß°“√
À≈Õ¡‡À≈«¢Õß‡π¬‚°‚°âµ“¡«‘∏’°“√∑’Ë¥—¥·ª≈ß®“° Lai
(1998) ·≈–®“° Mojovic (1993)

«‘∏’°“√

1. §—¥‡≈◊Õ° Ÿµ√æ◊Èπ∞“π¢Õß™ÁÕ°‚°·≈µ∑’Ë„™â

CBFMPO

º≈‘µ™ÁÕ°‚°·≈µµ“¡«‘∏’°“√∑’Ë¥—¥·ª≈ß®“°
Minifie (1989) ‚¥¬ Ÿµ√ª√–°Õ∫¥â«¬‚°‚°â·¡  CBFMPO
·≈–πÈ”µ“≈ „πª√‘¡“≥µà“ßÊ °—π 3  Ÿµ√¥—ßπ’È

 Ÿµ√∑’Ë 1 ª√–°Õ∫¥â«¬  ‚°‚°â·¡  40%
CBFMPO 10%  πÈ”µ“≈ 49.6%  ·≈–‡≈´‘∑‘π 0.4%

 Ÿµ√∑’Ë 2 ª√–°Õ∫¥â«¬  ‚°‚°â·¡  38%
CBFMPO 14%  πÈ”µ“≈ 47.6%  ·≈–‡≈´‘∑‘π 0.4%

 Ÿµ√∑’Ë 3 ª√–°Õ∫¥â«¬  ‚°‚°â·¡  30%
CBFMPO 20%  πÈ”µ“≈ 49.6%  ·≈–‡≈´‘∑‘π 0.4%
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π”™ÁÕ°‚°·≈µ∑’Ë‰¥â¡“∑¥ Õ∫ ¡∫—µ‘∑“ß°“¬¿“æ
·≈–ª√– “∑ —¡º— ¥—ßπ’È

1) «—¥§«“¡Àπ◊¥ ∑’ËÕÿ≥À¿Ÿ¡‘ 45oC ¥â«¬‡§√◊ËÕß
Brookfield „™âÀ—««—¥‡∫Õ√å 6 «—¥∑’Ë§«“¡‡√Á« 10 √Õ∫/π“∑’
Õà“πÀπà«¬‡ªìπ‡´Áπµ‘æÕ¬ å (cps)

2) «—¥ª√‘¡“≥™ÁÕ°‚°·≈µ∑’Ë‡§≈◊Õ∫µ‘¥·∑àß¢π¡
°√Õ∫‚¥¬„™â¢π¡°√Õ∫·∑àß∑’Ë¡’‡ âπºà“π»Ÿπ¬å°≈“ßª√–¡“≥ 3
¡¡. ¬“« 12 ́ ¡. ®ÿà¡¢π¡°√Õ∫·∑àß∑’≈–·∑àß≈ß„π™ÁÕ°‚°·≈µ
‡À≈«∑’ËÕÿ≥À¿Ÿ¡‘ª√–¡“≥ 45oC π“π 2 «‘π“∑’ æ—°‰«â„Àâ‡¬Áπ
™—ËßπÈ”Àπ—°™ÁÕ°‚°·≈µ∑’Ë„™â‡§≈◊Õ∫¢π¡°√Õ∫·∑àßÀ—°≈∫¥â«¬
πÈ”Àπ—°™ÁÕ°‚°·≈µ∑’Ë‡À≈◊Õ®“°°“√„™â‡§≈◊Õ∫ ‰¥â‡ªìπª√‘¡“≥
(°√—¡) ™ÁÕ°‚°·≈µ∑’Ë‡§≈◊Õ∫µ‘¥∫π·∑àß¢π¡°√Õ∫ (coating
weight) ·≈–„™â§à“‡©≈’Ë¬µàÕ·∑àß ®“°°“√‡§≈◊Õ∫™ÁÕ°‚°·≈µ
®”π«π 10 ·∑àß

3) ∑¥ Õ∫ ¡∫—µ‘∑“ßª√– “∑ —¡º— ¥â«¬°“√„™â
ºŸâ∑¥ Õ∫∑’Ë§ÿâπ‡§¬°—∫°“√√—∫ª√–∑“π™ÁÕ°‚°·≈µ ®”π«π 25
§π ™‘¡·≈â«„Àâ§–·ππ§«“¡™Õ∫·∫∫ 9-point hedonic
scale (§–·ππ 1 = ‰¡à™Õ∫¡“°∑’Ë ÿ¥  §–·ππ 9 = ™Õ∫
¡“°∑’Ë ÿ¥) „π¥â“π§«“¡√Ÿâ ÷° (À≈Õ¡≈–≈“¬) „πª“° °“√
‡§≈◊Õ∫µ‘¥ («—¥·√ß√‘¡Ωïª“°∑’Ë„™â„π°“√¥÷ß™ÁÕ°‚°·≈µ∑’Ë‡§≈◊Õ∫)
≈—°…≥–ª√“°Ø ·≈–§«“¡™Õ∫√«¡

§—¥‡≈◊Õ° Ÿµ√æ◊Èπ∞“π¢Õß™ÁÕ°‚°·≈µ∑’Ë‰¥â√—∫
§–·ππ§«“¡™Õ∫√«¡ Ÿß ÿ¥‡æ◊ËÕ„™â„π°“√»÷°…“À“ª√‘¡“≥
CBFMPO  ”À√—∫™ÁÕ°‚°·≈µ™π‘¥‡§≈◊Õ∫µàÕ‰ª

2. »÷°…“À“ª√‘¡“≥ CBFMPO  ”À√—∫º≈‘µ

™ÁÕ°‚°·≈µ‡æ◊ËÕ„™â‡§≈◊Õ∫¢π¡°√Õ∫·∑àß

„™â CBFMPO ∑¥·∑π CB „πª√‘¡“≥ 60 80
·≈– 100% ·≈–„™â CB 100% ‡ªìπ Ÿµ√§«∫§ÿ¡ ‚¥¬„™â
 Ÿµ√æ◊Èπ∞“π∑’Ë§—¥‡≈◊Õ°®“°¢âÕ 1. ·≈–∑¥ Õ∫ ¡∫—µ‘¢Õß
™ÁÕ°‚°·≈µ∑’Ë‰¥â‡™àπ‡¥’¬«°—∫¢âÕ 1.  ·≈â«§—¥‡≈◊Õ°™ÿ¥°“√
∑¥≈Õß∑’Ë‰¥â√—∫§–·ππ§«“¡™Õ∫√«¡ Ÿß ÿ¥‡æ◊ËÕ„™â„π°“√»÷°…“
°“√‡ª≈’Ë¬π·ª≈ß§ÿ≥¿“æ√–À«à“ß°“√‡°Á∫√—°…“µàÕ‰ª

3. »÷°…“°“√‡ª≈’Ë¬π·ª≈ß§ÿ≥¿“æ√–À«à“ß°“√

‡°Á∫√—°…“™ÁÕ°‚°·≈µ∑’Ë„™â CBFMPO ∑¥·∑π CB

π”º≈‘µ¿—≥±å™ÁÕ°‚°·≈µ∑’Ë§—¥‡≈◊Õ°®“°º≈°“√
∑¥≈Õß¢âÕ 2. ¡“‡§≈◊Õ∫¢π¡°√Õ∫·∑àß ·≈â«ÀàÕ¥â«¬·ºàπ
Õ≈Ÿ¡‘‡π’¬¡øÕ¬≈å (§«“¡Àπ“ 45-50 ‰¡§√Õπ) ·≈–∫√√®ÿ‰«â
„π∂ÿßæ≈“ µ‘°™π‘¥‚æ≈‘‚æ√æ‘≈’πªî¥ºπ÷°ª“°∂ÿß¥â«¬§«“¡√âÕπ
πÈ”Àπ—°∫√√®ÿª√–¡“≥ 30 °√—¡„π·µà≈–∂ÿß ‡°Á∫√—°…“‰«â∑’Ë

Õÿ≥À¿Ÿ¡‘ÀâÕß (ª√–¡“≥ 27-29oC) ·≈–∑’ËÕÿ≥À¿Ÿ¡‘µË”ª√–¡“≥
20-22oC ‡ªìπ‡«≈“ 30 «—π ‡°Á∫µ—«Õ¬à“ß∑ÿ° 6 «—π ·≈–
∑¥ Õ∫§ÿ≥¿“æ∑“ß°“¬¿“æ·≈–∑“ßª√– “∑ —¡º— ¥—ßπ’È

1) «—¥ ’ ¥â«¬‡§√◊ËÕß«—¥ ’„™â§à“ L*, a* ·≈– b*
·≈â«§”π«≥‡ªìπ§à“¥—™π’§«“¡¢“« (whiteness index, WI)
÷́Ëß„™â™’È∫Õ°°“√‡°‘¥ΩÑ“¢“«∑’Ëº‘« (blooming) µ“¡«‘∏’„π

√“¬ß“π¢Õß Lohman and Hartel (1994) ¥—ßπ’È
WI = 100-[(100-L* )2 + a*+ b*]1/2

2) ∑¥ Õ∫∑“ßª√– “∑ —¡º— ¢Õß§ÿ≥≈—°…≥–
¥â“π§«“¡¡—π«“« §«“¡√Ÿâ ÷°„πª“° °“√‡§≈◊Õ∫µ‘¥ ·≈–°≈‘Ëπ
√ ∑’Ëº‘¥ª°µ‘¥â«¬«‘∏’°“√„™âºŸâ∑¥ Õ∫™‘¡∑’Ëºà“π°“√Ωñ°Ωπ®”π«π
15 §π (Ωñ°‚¥¬„ÀâºŸâ∑¥ Õ∫∑”°“√∑¥ Õ∫™ÁÕ°‚°·≈µ∑’Ë¡’
§ÿ≥≈—°…≥–µà“ß°—π ®π™”π“≠æÕ∑’Ë®–·¬°§«“¡·µ°µà“ß¢Õß
§ÿ≥≈—°…≥–∑’ËµâÕß°“√∑¥ Õ∫‰¥â) „Àâ§–·ππ·∫∫ multi-
sample different test   ”À√—∫°“√∑¥ Õ∫§«“¡™Õ∫√«¡
„™âºŸâ∑¥ Õ∫™‘¡∑’Ë§ÿâπ‡§¬°—∫°“√√—∫ª√–∑“π™ÁÕ°‚°·≈µ®”π«π
30 §π ¥â«¬°“√„Àâ§–·ππ§«“¡™Õ∫·∫∫ 9- point hedonic
scale

º≈°“√∑¥≈Õß·≈–«‘®“√≥å

1. º≈°“√»÷°…“ Ÿµ√æ◊Èπ∞“π ”À√—∫™ÁÕ°‚°·≈µ∑’Ë„™â

CBFMPO ‡ªìπ à«πº ¡

º≈°“√∑¥ Õ∫§ÿ≥≈—°…≥–¢Õß™ÁÕ°‚°·≈µ∑’Ë „™â
CBFMPO „π Ÿµ√∑—Èß “¡¢â“ßµâπ· ¥ß¥—ß Table 1 æ∫«à“
§«“¡Àπ◊¥ («—¥∑’ËÕÿ≥À¿Ÿ¡‘ 45oC) ¢Õß™ÁÕ°‚°·≈µ¡’§à“≈¥≈ß
‡¡◊ËÕª√‘¡“≥ CBFMPO „π™ÁÕ°‚°·≈µ‡æ‘Ë¡¢÷Èπ ‡ªìπº≈®“°
CBFMPO ∑”„Àâº≈‘µ¿—≥±å™ÁÕ°‚°·≈µ¡’§«“¡ÕàÕπµ—«´÷Ëß
 Õ¥§≈âÕß°—∫√“¬ß“π¢Õß Sabariah ·≈–§≥– (1998) ∑’Ë
°≈à“««à“°“√„™â CBF ∑¥·∑π CB ®–∑”„Àâ§ÿ≥ ¡∫—µ‘∑“ß
°“¬¿“æ¢Õß™ÁÕ°‚°·≈µ‡ª≈’Ë¬π·ª≈ß‰ª  ‡™àπ  ∑”„Àâ‡°‘¥°“√
ÕàÕπµ—« ‡°‘¥ΩÑ“¢“«  Ÿ≠‡ ’¬§«“¡¡—π«“«·≈– ’ ‡ªìπµâπ
Õ¬à“ß‰√°Á¥’ Birkett (2003) °≈à“«‰«â«à“ °“√„™â‰¢¡—πæ◊™
(vegetable fat; VF) ‡ªìπ‰¢¡—π‡≈’¬π·∫∫ CB „π
º≈‘µ¿—≥±å™ÁÕ°‚°·≈µπ—Èπ®– àßº≈„Àâº≈‘µ¿—≥±å∑’Ë‰¥â¡’§«“¡
·¢Áß°«à“À√◊Õ®–ÕàÕπµ—«°«à“™ÁÕ°‚°·≈µ∑’Ë„™â CB π—Èπ¢÷ÈπÕ¬Ÿà
°—∫Õß§åª√–°Õ∫  ¡∫—µ‘ ·≈–ª√‘¡“≥°“√„™â¢Õß VF ¥â«¬
º≈®“°°“√«—¥ª√‘¡“≥°“√‡§≈◊Õ∫µ‘¥∫π·∑àß¢π¡°√Õ∫¢Õß
™ÁÕ°‚°·≈µ Ÿµ√∑’Ë 1 ¡’ª√‘¡“≥™ÁÕ°‚°·≈µ‡°“–∫π·∑àß¢π¡
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°“√„™â‰¢¡—π‡≈’¬π·∫∫‡π¬‚°‚°â

‡ “«≈—°…≥å  ®‘µ√∫√√‡®‘¥°ÿ≈ ·≈–§≥–1157

°√Õ∫ Ÿß∑’Ë ÿ¥ √Õß≈ß¡“§◊Õ  Ÿµ√∑’Ë 2 ·≈– Ÿµ√∑’Ë 3 µ“¡≈”¥—∫
∑—Èßπ’È‡π◊ËÕß¡“®“°§«“¡Àπ◊¥¢Õß™ÁÕ°‚°·≈µ∑’Ë„™â‡§≈◊Õ∫‡ªìπµ—«
°”Àπ¥§«“¡Àπ“À√◊Õ§«“¡∫“ß¢Õß™ÁÕ°‚°·≈µ∑’Ë‡§≈◊Õ∫µ‘¥
(www.peterschocolate.com/industry/standards.html
·≈– Karnjanolarn et al., 2005)  à«πº≈°“√∑¥ Õ∫∑“ß
ª√– “∑ —¡º— ¥—ß· ¥ß„π Table 2 æ∫«à“  Ÿµ√∑’Ë 2 ·≈–
 Ÿµ√∑’Ë 3 ¡’§–·ππ§«“¡™Õ∫‰¡à·µ°µà“ß°—π„π∑ÿ°§ÿ≥≈—°…≥–
(p>0.05) ¬°‡«âπ§–·ππ§«“¡™Õ∫¢Õß§ÿ≥≈—°…≥–¥â“π
§«“¡√Ÿâ ÷°„πª“°¢Õß™ÁÕ°‚°·≈µ Ÿµ√∑’Ë 3 ´÷Ëß„™â CBFMPO
20% ¡’§à“ Ÿß°«à“ Ÿµ√Õ◊Ëπ ®÷ß§—¥‡≈◊Õ°™ÁÕ°‚°·≈µ Ÿµ√∑’Ë„™â
CBFMPO 20% ‡ªìπ Ÿµ√æ◊Èπ∞“π ”À√—∫™ÁÕ°‚°·≈µ∑’Ëπ”

¡“»÷°…“ª√‘¡“≥°“√∑¥·∑π CB ¥â«¬ CBFMPO µàÕ‰ª

2. º≈°“√»÷°…“ª√‘¡“≥°“√„™â CBFMPO „π Ÿµ√

™ÁÕ°‚°·≈µ ”À√—∫‡§≈◊Õ∫

º≈∑’Ë· ¥ß„π Table 3 æ∫«à“ ™ÁÕ°‚°·≈µ Ÿµ√∑’Ë
∑¥·∑π¥â«¬ CBFMPO 80 ·≈– 100% ¡’§à“§«“¡Àπ◊¥
‰¡à·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠ (P>0.05) ·µà¡’§à“µË”°«à“
 Ÿµ√∑’Ë∑¥·∑π¥â«¬ CBFMPO 60%  ·≈–µË”°«à“§à“¢Õß
™ÁÕ°‚°·≈µ Ÿµ√§«∫§ÿ¡ ∑—Èßπ’ÈÕ“®‡π◊ËÕß¡“®“° CBFMPO
·≈– CB ¡’Õß§åª√–°Õ∫°√¥‰¢¡—π·µ°µà“ß°—π®÷ß‡°‘¥§«“¡
‡¢â“°—π‰¡à‰¥â (incompatability) ¢Õß‰¢¡—π∑—Èß Õß ·≈– CB

Table 1. Viscosity and coating ability of the chocolate with
3 basic formulations

Formulation % CBFMPO Viscosity (cps) Coating weight (g)

I  10 *15650.0±110.0 a *2.02±0.09 a

II 14   6446.7±30.6 b   1.63±0.07 b

III 20     4493.3±212.2 c   1.41±0.03 c

*Means ± standard deviation with different superscripts indicate
  the significant differences  (p< 0.05).

Table 2. Hedonic mean scores of the chocolate-coated biscuit sticks

  Hedonic scores of sensory attributes
Formulation

Appearance Coating ability Mouthfeel Overall liking

I *6.76 a *5.94 a *6.47 a *6.47 a

II    7.18 ab   6.65 b   6.59 a   7.18 b

III   7.41 b   7.12 b   7.12 b   7.35 b

* Means ±  standard deviation with different superscripts in the same column indicate
  the significant   difference (p<0.05).  1 = dislike extremely   9 = like extremely

Table 3. Viscosity and coating ability of the choc-
olate containing various proportions of
CBFMPO replacement

% Replacement Viscosity (cps) Coating weight (g)

0 (control) *7583.3±25.2 a *2.17±0.08 a

60   6290.0±36.1 b   1.40±0.05 b

80   4590.0±45.8 c   1.47±0.06 b

100   4390.0±30.0 c   1.39±0.06 b

*Means ± standard deviation with different superscripts
  in the same column indicate the significant differences
  (p< 0.05).
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®–„Àâº≈≈—æ∏å‡™‘ß≈∫°—∫‰¢¡—πÕ◊Ëπ∑’Ë‡µ‘¡≈ß„π à«πº ¡¢Õß
™ÁÕ°‚°·≈µ (fat eutectic) ¡’º≈„Àâ™ÁÕ°‚°·≈µ¡’§«“¡ÕàÕπ
µ—«·≈–≈—°…≥–‡π◊ÈÕ —¡º— ‡ªìπ‰¢ (waxy texture) (Gordon,
2005 ·≈– Dea, 2006) πÕ°®“°π’È°“√„™â CBFMPO ´÷Ëß
¡’§«“¡·¢Áßµ—«πâÕ¬°«à“ CB  ™—Èπ¢Õß¢Õß‡À≈«„π‰¢¡—π®÷ß
‡æ‘Ë¡¢÷Èπ ¡’º≈„Àâ§«“¡Àπ◊¥¢Õßµ—«Õ¬à“ß∑’Ë„™â CBFMPO µË”
°«à“∑’Ë„™â CB (Miquel et al., 2001) ¥—ßπ—Èπª√‘¡“≥°“√
‡§≈◊Õ∫µ‘¥∫π·∑àß¢π¡°√Õ∫¢Õß™ÁÕ°‚°·≈µ∑’Ëº≈‘µ®“° CB
®÷ß Ÿß°«à“ª√‘¡“≥°“√‡§≈◊Õ∫µ‘¥¢Õß™ÁÕ°‚°·≈µ∑’Ë¡’ à«πº ¡
¢Õß CBFMPO Õ¬à“ß‰√°Á¥’ ™ÁÕ°‚°·≈µ∑’Ë¡’ à«πº ¡¢Õß
CBFMPO ∑ÿ°√–¥—∫¡’§«“¡ “¡“√∂„π°“√‡§≈◊Õ∫µ‘¥‰¡à·µ°
µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠ (p>0.05)   ”À√—∫º≈°“√∑¥ Õ∫
∑“ßª√– “∑ —¡º— ®“° Table 4 æ∫«à“ ™ÁÕ°‚°·≈µ Ÿµ√∑’Ë„™â
CBFMPO 100% ºŸâ∑¥ Õ∫™‘¡„Àâ§–·ππ§«“¡™Õ∫¢Õß
§ÿ≥≈—°…≥–¥â“π§«“¡√Ÿâ ÷°„πª“°·≈–°“√‡§≈◊Õ∫µ‘¥ Ÿß°«à“

 Ÿµ√∑’Ë¡’√–¥—∫°“√∑¥·∑ππâÕ¬°«à“·¡â«à“§–·ππ§«“¡™Õ∫„π
§ÿ≥≈—°…≥–¥â“π≈—°…≥–ª√“°Ø·≈–§«“¡™Õ∫√«¡ ‰¡à·µ°
µà“ß°—π°—∫ Ÿµ√∑’Ë√–¥—∫°“√∑¥·∑π 80% (P>0.05) °Áµ“¡
¥—ßπ—Èπ®÷ß‡≈◊Õ° Ÿµ√∑’Ë„™â CBFMPO ∑¥·∑π CB 100% „π
°“√º≈‘µº≈‘µ¿—≥±å™ÁÕ°‚°·≈µ™π‘¥‡§≈◊Õ∫·≈–∑”°“√»÷°…“
°“√‡ª≈’Ë¬π·ª≈ß√–À«à“ß°“√‡°Á∫√—°…“º≈‘µ¿—≥±åµàÕ‰ª

3. º≈°“√»÷°…“°“√‡ª≈’Ë¬π·ª≈ß§ÿ≥¿“æ¢Õßº≈‘µ¿—≥±å

√–À«à“ß°“√‡°Á∫√—°…“

®“°°“√‡°Á∫√—°…“¢π¡°√Õ∫·∑àß‡§≈◊Õ∫™ÁÕ°‚°·≈µ
‰«â∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß (27-29oC) ·≈–Õÿ≥À¿Ÿ¡‘µË” (20-22oC)
‡ªìπ‡«≈“ 30 «—π æ∫«à“ §à“¥—™π’§«“¡¢“« (WI) ´÷Ëß∫àß∫Õ°
°“√‡°‘¥ΩÑ“¢“«∑’Ëº‘«¢Õßº≈‘µ¿—≥±å∑’Ë‡°Á∫∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß¡’§à“ Ÿß
¢÷Èπ‡¡◊ËÕ‡«≈“‡°Á∫ 6 «—π ·≈– Ÿß°«à“°“√‡°Á∫∑’ËÕÿ≥À¿Ÿ¡‘µË”Õ¬à“ß
¡’π—¬ ”§—≠ (p<0.05) ¥—ß· ¥ß„π Table 5 ‡π◊ËÕß®“°¢π¡

Table 4. Hedonic mean scores of the chocolate containing various
proportions of CBFMPO replacement

        Hedonic scores of sensory attributes
% Replacement

Appearance Mouthfeel Coating ability Overall liking

60 *6.67 b *6.39 b *5.89 b *6.44 b

80   7.17 a   6.56 b   6.50 b   7.11 a

100   7.39 a   7.11 a   7.17 a   7.33 a

* Means with different superscripts in the same column indicate the significant
  differences (p< 0.05).  1 = dislike extremely   9 = like extremely

Table 5. Whiteness index (WI) of the chocolate-
coated biscuit sticks during storage at
20-22oC and 27-29oC  for 30 days.

   WI at storage temperature of

20-22oC 27-29oC

0 23.42±0.53ns,A * 23.74±0.46a,A *
6 23.60±0.18ns,A 24.52±0.17a,B

12 23.48±1.06ns,A 24.19±0.28a,B

18 23.63±0.37ns,A 24.88±0.08a,B

24 23.60±0.15ns,A 24.26±0.56a,B

30 24.03±0.42ns,A 25.47±1.02b,B

* The first(a) and second (A) superscripts indicate the
   significant differences of means among  storage times
   and temperature, respectively (p< 0.05).
   ns : not significantly different

Storage time
(days)
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°√Õ∫·∑àß∑’Ëπ”¡“„™â‡§≈◊Õ∫„π°“√∑¥≈Õßπ’È¡’‰¢¡—π‡ªìπ à«π
ª√–°Õ∫  Õ“®∑”„Àâ¡’°“√‡§≈◊ËÕπ¬â“¬¢Õß‰¢¡—π¥—ß°≈à“«¡“Õ¬Ÿà
„π™—Èπ¢Õß™ÁÕ°‚°·≈µ∑’Ë‡§≈◊Õ∫™ÁÕ°‚°·≈µ®÷ß‡°‘¥°“√ÕàÕπµ—«
·≈–¡’ΩÑ“¢“«‡°‘¥¢÷Èπ (Ali et al., 2001 ·≈– Dea, 2006)
÷́Ëßº≈°“√∑¥≈Õß‡ªìπ‰ª∑”πÕß‡¥’¬«°—∫∫∑§«“¡¢Õß Peter's

chocolate (2006) ∑’Ë°≈à“««à“°“√‡°Á∫√—°…“™ÁÕ°‚°·≈µ∑’Ë„™â
CBF À“°‡°Á∫∑’ËÕÿ≥À¿Ÿ¡‘‡°‘π 30-32oC ®–‡°‘¥°“√À≈Õ¡
≈–≈“¬·≈–¡’ΩÑ“¢“«  à«πº≈°“√∑¥ Õ∫∑“ßª√– “∑ —¡º— 
(Table 6) æ∫«à“ ∑’ËÕÿ≥À¿Ÿ¡‘‡°Á∫√—°…“∑—Èß Õß√–¥—∫§–·ππ
§«“¡‡¢â¡¢Õß§«“¡¡—π«“«¢Õß™ÁÕ°‚°·≈µ≈¥≈ß‡¡◊ËÕ‡°Á∫π“π
6 «—π §–·ππ§«“¡‡¢â¡¢Õß°“√‡§≈◊Õ∫µ‘¥·≈–§«“¡√Ÿâ ÷°„π
ª“°‰¡à¡’°“√‡ª≈’Ë¬π·ª≈ßµ≈Õ¥√–¬–‡«≈“°“√‡°Á∫ 30 «—π
¢≥–∑’Ë§–·ππ§«“¡‡¢â¡¢Õß°≈‘Ëπ√ º‘¥ª°µ‘‡æ‘Ë¡¢÷ÈπÕ¬à“ß¡’π—¬

 ”§—≠ (p<0.05) ∑’Ë‡«≈“°“√‡°Á∫ 6 «—π∑—Èß ÕßÕÿ≥À¿Ÿ¡‘°“√‡°Á∫
∑—Èßπ’È ‡π◊ËÕß®“°°“√∫√√®ÿ∑’Ë„™â„π°“√∑¥≈Õß§√—Èßπ’È„™â·ºàπ
Õ≈Ÿ¡‘‡π’¬¡øÕ¬≈åÀàÕ‚¥¬‰¡à¡’°“√ªî¥ºπ÷°  πÕ°®“°π’È∂ÿß
æ≈“ µ‘°™—ÈππÕ°∑’Ë„™â‡ªìπ™π‘¥æÕ≈‘‚æ√æ‘≈’π´÷ËßÕ“°“»´÷¡ºà“π
‡¢â“∂÷ßº≈‘µ¿—≥±å‰¥â ∑”„Àâ‡°‘¥ªØ‘°‘√‘¬“ÕÕ°´‘‡¥™—π¢Õß‰¢¡—π
‡ªìπ “‡Àµÿ¢Õß°“√‡°‘¥°≈‘Ëπ√ º‘¥ª°µ‘  πÕ°®“°π’È§«“¡™◊Èπ
„πÕ“°“»∑’Ë´÷¡‡¢â“‰ª —¡º— °—∫µ—«Õ¬à“ßÕ“®‡ªìπªí®®—¬∑’Ë∑”„Àâ
™ÁÕ°‚°·≈µ¡’≈—°…≥–¡—« ´÷Ëß Õ¥§≈âÕß°—∫º≈¢Õß§à“ WI ∑’Ë
‡æ‘Ë¡¢÷Èπ πÕ°®“°π’Èæ∫«à“§–·ππ§«“¡™Õ∫√«¡ (Table 7)
¢Õßº≈‘µ¿—≥±å≈¥≈ßÕ¬à“ßπ—¬ ”§—≠ (p<0.05) √–À«à“ß°“√
‡°Á∫ 6 «—π·√°∑’ËÕÿ≥À¿Ÿ¡‘°“√‡°Á∫∑—Èß Õß√–¥—∫ ·≈–À≈—ß°“√
‡°Á∫ 12 «—π §–·ππ§«“¡™Õ∫√«¡¢Õßº≈‘µ¿—≥±å∑’Ë‡°Á∫∑’Ë
Õÿ≥À¿Ÿ¡‘ Ÿß¡’§à“µË”°«à“∑’ËÕÿ≥À¿Ÿ¡‘µË” · ¥ß„Àâ‡ÀÁπ«à“™ÁÕ°‚°·≈µ

Table 6. Sensory mean scores of the chocolate during storage at 20-22 and 27-29oC for 30 days.

Intensity scores of sensory attributes

Glossiness Coating ability Mouthfeel Off-odor

20-22(oC)   27-29(oC) 20-22(oC)   27-29(oC) 20-22(oC)   27-29(oC) 20-22(oC)   27-29(oC)

0 10.92 a, ns   10.92 a, ns 8.97 ns, a   8.97 ns, a 8.20 ns, ns   8.20 ns, ns 0.43 c, ns   0.43 c, ns

6 5.01 b, ns   5.87 b, ns 9.18 ns, a   8.86 ns, a 7.50 ns, ns   7.22 ns, ns 0.90 bc, ns  1.46 b, ns

12 5.42 b, ns   5.62 b, ns 10.69 ns, a   8.48 ns, b 7.90 ns, ns   8.25 ns, ns  1.15 b, ns   1.98 ab, ns

18 6.04 b, ns   4.66 b, ns 10.54 ns, a   9.45 ns, b 7.16 ns, ns   6.84 ns, ns 2.78 a, ns   3.15 a, ns

24 6.85 b, ns   5.97 b, ns   9.82 ns, a   9.40 ns, b 8.46 ns, ns   7.46 ns, ns 1.62 b, ns   2.49 ab, ns

30 6.00 b, ns   5.10 b, ns 10.80 ns, a   9.45 ns, b 8.31 ns, ns   7.46 ns, ns 1.16 b, ns   2.45 ab, ns

The first and second superscripts indicate the significant differences of means among storage times and temperature,
respectively  (p< 0.05).  ns : not significantly different

Storage time
(days)

Table 7. Hedonic mean scores of the chocolate
during storage at 20-22 and 27-29oC
for 30 days.

   Overall liking

20-22(oC) 27-29(oC)

0 8.00 a, A 8.00 a, A

6 7.30 b, A 7.40 b, A

12 7.00 b, A 6.40 c, B

18 6.80 b, A 5.80 c, B

24 6.60 b, A 5.50 c, B

30 6.60 b, A 5.70 c, B

The first and second superscripts indicate the significant
differences of means among storage times and temper-
ature, respectively  (p< 0.05).

Storage time
(days)
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∑’Ë„™â CBFMPO ¡’§«“¡∑πµàÕ§«“¡√âÕπ‰¥â∂÷ßÕÿ≥À¿Ÿ¡‘ 27-
29oC ®÷ß‰¡àÀ≈Õ¡≈–≈“¬µ‘¥¡◊Õ„π ¿“æÕ“°“»ª°µ‘¢Õß
ª√–‡∑»‡¢µ√âÕπ

 √ÿª

°“√»÷°…“°“√„™â‰¢¡—πª“≈å¡‡≈’¬π·∫∫‡π¬‚°‚°â
(CBFMPO) ∑¥·∑π‡π¬‚°‚°â (CB) „π™ÁÕ°‚°·≈µ‡§≈◊Õ∫
¢π¡°√Õ∫·∑àß ‰¥â‡≈◊Õ°„™â Ÿµ√∑’Ëª√–°Õ∫¥â«¬‚°‚°â·¡  30%
‰¢¡—πª“≈å¡‡≈’¬π·∫∫‡π¬‚°‚°â (CBFMPO) 20% πÈ”µ“≈
49.6% ·≈–‡≈´‘∑‘π 0.4%  ™ÁÕ°‚°·≈µ∑’Ë‰¥â¡’§«“¡Àπ◊¥
4390.0±30.0 cps ¡’ª√‘¡“≥™ÁÕ°‚°·≈µ‡§≈◊Õ∫µ‘¥ 1.39±

0.06 °√—¡·≈–‰¥â√—∫§–·ππ§«“¡™Õ∫√«¡ 7.33 (™Õ∫ª“π
°≈“ß) ·≈–°“√‡°Á∫√—°…“¢π¡°√Õ∫·∑àß‡§≈◊Õ∫™ÁÕ°‚°·≈µ∑’Ë
Õÿ≥À¿Ÿ¡‘ 20-22oC  §à“¥—™π’§«“¡¢“«‰¡à‡ª≈’Ë¬π·ª≈ß  ·µà
§–·ππ§«“¡™Õ∫¥â“π§«“¡¡—π«“«≈¥≈ßÀ≈—ß®“°‡°Á∫‰«â‡æ’¬ß
6 «—π

°‘µ‘°√√¡ª√–°“»

ß“π«‘®—¬π’È‡ªìπ à«πµàÕ‡π◊ËÕß®“°‚§√ß°“√«‘®—¬∑’Ë‰¥â√—∫
∑ÿπ π—∫ πÿπ°“√«‘®—¬®“° ”π—°ß“π°Õß∑ÿπ π—∫ πÿπ°“√«‘®—¬
( °«.)  ·≈–‰¥â√—∫∑ÿπ«‘®—¬ ”À√—∫∫—≥±‘µ»÷°…“ ®“°∫—≥±‘µ
«‘∑¬“≈—¬  ¡À“«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å  «‘∑¬“‡¢µÀ“¥„À≠à
®÷ß¢Õ¢Õ∫§ÿ≥‰«â ≥ ‚Õ°“ π’È
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