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Qualities of ice cream are based on air cells, ice crystals and fat particles, which are the important

parts to build up a good structure of ice cream. Ice cream whipping time also affects the ice cream qualities.

This study focused on effects of ratio of milk fat to soy bean oil, whipping time, and their interaction on ice

cream mix viscosity, overrun, air cell size, fat destabilization, hardness, melting rate, and shape retention of

ice cream.  Ice creams with ratio of milk fat to soy bean oil at 100:0, 50:50, 0:100 and whipping time at 15 and

20 min were produced and determined for their qualities. The results showed that ratio of milk fat to soybean

oil affected all qualities of ice cream, while duration of whipping time influenced  the overrun and air cell

size. The interaction of ratio of milk fat to soy bean oil and whipping time affected only overrun. Ice cream

mix with ratio of milk fat to soy bean oil 100:0 showed the highest apparent viscosity and hardness and the

biggest air cell size. Whipping time of ice cream for 20 min showed a bigger size of air cells than the whipping

time for 15 min (p < 0.05).  These results can be applied to the manufacture of modified ice cream.
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§ÿ≥¿“æ¢Õß‰Õ»°√’¡¢÷ÈπÕ¬Ÿà°—∫‡´≈≈åÕ“°“» º≈÷°πÈ”·¢Áß·≈–Õπÿ¿“§‰¢¡—π ´÷Ëß∂◊Õ‡ªìπÕß§åª√–°Õ∫∑’Ë ”§—≠

∑“ß‚§√ß √â“ß¢Õß‰Õ»°√’¡ ‡™àπ‡¥’¬«°—∫√–¬–‡«≈“„π°“√µ’ªíòπ‰Õ»°√’¡´÷Ëßæ∫«à“ àßº≈µàÕ§ÿ≥¿“æ¢Õß‰Õ»°√’¡‡™àπ

°—π °“√«‘®—¬π’È»÷°…“∂÷ßº≈¢Õß —¥ à«π√–À«à“ß‰¢¡—ππ¡µàÕπÈ”¡—π∂—Ë«‡À≈◊Õß º≈¢Õß‡«≈“„π°“√µ’ªíòπ‰Õ»°√’¡ ·≈–

ªØ‘ —¡æ—π∏å¢Õß —¥ à«π√–À«à“ß‰¢¡—ππ¡µàÕπÈ”¡—π∂—Ë«‡À≈◊Õß·≈–‡«≈“„π°“√µ’ªíòπ‰Õ»°√’¡µàÕ§ÿ≥¿“æ¢Õß‰Õ»°√’¡π¡ ‰¥â·°à

§«“¡Àπ◊¥ª√“°Ø¢Õß à«πº ¡‰Õ»°√’¡ §à“°“√¢÷ÈπøŸ ¢π“¥¢Õß‡´≈≈åÕ“°“» °“√√«¡µ—«°—π¢ÕßÕπÿ¿“§‰¢¡—π §«“¡

·¢Áß¢Õß‰Õ»°√’¡ Õ—µ√“°“√≈–≈“¬ ·≈–°“√√—°…“√Ÿª∑√ß¢Õß‰Õ»°√’¡ ‚¥¬„™â —¥ à«π¢Õß‰¢¡—ππ¡µàÕπÈ”¡—π∂—Ë«‡À≈◊Õß

∑’Ë·µ°µà“ß°—π 3 √–¥—∫ ‰¥â·°à 100:0, 50:50 ·≈– 0:100 µ“¡≈”¥—∫ ·≈–„™â‡«≈“„π°“√µ’ªíòπ‰Õ»°√’¡∑’Ë·µ°µà“ß°—π 2

™à«ß‡«≈“ ‰¥â·°à 15 ·≈– 20 π“∑’ º≈∑’Ë‰¥âæ∫«à“ —¥ à«π¢Õß‰¢¡—ππ¡µàÕπÈ”¡—π∂—Ë«‡À≈◊Õß¡’º≈µàÕ§ÿ≥¿“æ¢Õß‰Õ»°√’¡

∑—ÈßÀ¡¥ „π¢≥–∑’Ë√–¬–‡«≈“„π°“√µ’ªíòπ¡’º≈‚¥¬µ√ßµàÕ§à“°“√¢÷ÈπøŸ ·≈–¢π“¥‡´≈≈åÕ“°“»„π‰Õ»°√’¡  à«πº≈¢Õß

ªØ‘ —¡æ—π∏å¢Õß —¥ à«π¢Õß‰¢¡—ππ¡µàÕπÈ”¡—π∂—Ë«‡À≈◊Õß·≈–√–¬–‡«≈“„π°“√µ’ªíòπ®–¡’º≈µàÕ§à“°“√¢÷ÈπøŸ‡∑à“π—Èπ  ∑—Èßπ’È

‰Õ»°√’¡∑’Ë„™â‰¢¡—ππ¡µàÕπÈ”¡—π∂—Ë«‡À≈◊Õß 100:0 „Àâ§à“§«“¡Àπ◊¥ª√“°Ø ¢π“¥¢Õß‡´≈≈åÕ“°“» ·≈–§«“¡·¢Áß¢Õß‰Õ»°√’¡

¡“°∑’Ë ÿ¥  à«π√–¬–‡«≈“„π°“√µ’ªíòπ∑’Ë 20 π“∑’„Àâ¢π“¥¢Õß‡´≈≈åÕ“°“»∑’Ë„À≠à°«à“√–¬–‡«≈“„π°“√µ’ªíòπ∑’Ë 15 π“∑’

Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p < 0.05) ∑—Èßπ’Èº≈°“√∑¥≈Õß∑’Ë‰¥â “¡“√∂π”‰ªª√–¬ÿ°µå„™â„π°“√º≈‘µ‰Õ»°√’¡¥—¥·ª≈ßµàÕ‰ª‰¥â

‰Õ»°√’¡‡ªìπº≈‘µ¿—≥±åπ¡·™à·¢Áß ¡’√ À«“π °≈‘Ëπ
ÀÕ¡ ·≈–„Àâæ≈—ßß“π Ÿß ª√–°Õ∫¥â«¬º≈‘µ¿—≥±å®“°π¡
πÈ”µ“≈ πÈ” ·≈– “√ª√ÿß·µàß°≈‘Ëπ√  Õ“®¡’°“√‡µ‘¡‰¢à
º≈‘µ¿—≥±å®“°‰¢à  “√„Àâ§«“¡§ßµ—« (stabilizer) ·≈–Õ‘¡—≈-
´‘‰ø‡ÕÕ√å (emulsifier) ·¡â«à“‰Õ»°√’¡„Àâ§ÿ≥§à“∑“ß
Õ“À“√∑’Ë ¡∫Ÿ√≥å ·µà„π°“√∑”‰Õ»°√’¡‚¥¬∑—Ë«‰ª®–„™â‰¢¡—π
π¡ (milk fat) ́ ÷Ëßª√–°Õ∫¥â«¬‰¢¡—πÕ‘Ë¡µ—« Ÿß∂÷ß 66% Õ“®
°àÕ„Àâ‡°‘¥º≈°√–∑∫µàÕ√à“ß°“¬∂â“∫√‘‚¿§„πª√‘¡“≥¡“°‡π◊ËÕß
®“°√à“ß°“¬¬àÕ¬ ≈“¬‰¢¡—π™π‘¥π’È‰¥â¬“°·≈–Õ“®∑”„Àâ
‡°‘¥°“√ – ¡„π√à“ß°“¬ ́ ÷Ëß àßº≈„Àâ¡’ª√‘¡“≥§Õ‡≈ ‡∑Õ√Õ≈
·≈– low density lipoprotein-cholesterol (LDL-C) „π
√à“ß°“¬‡æ‘Ë¡¢÷Èπ „πªí®®ÿ∫—πºŸâ∫√‘‚¿§„Àâ§«“¡ π„®„π‡√◊ËÕß¢Õß
 ÿ¢¿“æ¡“°¢÷Èπ ®“°°“√»÷°…“¢Õß Bruhn ·≈–§≥– (1992)

æ∫«à“ 90% ¢ÕßºŸâÀ≠‘ß ·≈– 75% ¢ÕßºŸâ™“¬„Àâ§«“¡
 ”§—≠µàÕ°“√∫√‘‚¿§Õ“À“√∑’Ë¥’µàÕ ÿ¢¿“æ ‚¥¬¡’√ ™“µ‘·≈–
§ÿ≥§à“∑“ß‚¿™π“°“√‡ªìπªí®®—¬ ”§—≠„π°“√‡≈◊Õ°´◊ÈÕ

º≈‘µ¿—≥±å  ”À√—∫º≈‘µ¿—≥±å‰Õ»°√’¡π—Èπ ºŸâº≈‘µÀ≈“¬√“¬
‰¥âª√—∫ª√ÿß„Àâ‰¥âº≈‘µ¿—≥±å∑’Ë‡ªìπ∑’Ë¬Õ¡√—∫¢ÕßºŸâ∫√‘‚¿§∑’ËÀà«ß
„¬ ÿ¢¿“æ¡“°¢÷Èπ‚¥¬°“√„™â “√∑¥·∑π‰¢¡—π (fat replac-

er) ·≈–°“√„™â‰¢¡—π®“°·À≈àßÕ◊Ëπ∑’Ë¡’‰¢¡—π™π‘¥‰¡àÕ‘Ë¡µ—«
‡ªìπ à«πª√–°Õ∫·∑π‰¢¡—ππ¡ ‚¥¬∑—Èßπ’È ‡™◊ËÕ«à“ ‰¢¡—π™π‘¥
‰¡àÕ‘Ë¡µ—«®–™à«¬≈¥§Õ‡≈ ‡∑Õ√Õ≈ ≈¥ LDL-C ·≈–‡æ‘Ë¡ high

density lipoprotein-cholesterol (HDL-C)  àßº≈„Àâ‡°‘¥
°“√ªÑÕß°—π¿“«–‰¢¡—πÕÿ¥µ—π„π‡ âπ‡≈◊Õ¥ (ª√–°‘®, 2521)

πÕ°®“°π’È‰¢¡—π¥—ß°≈à“«¬—ß™à«¬≈¥µâπ∑ÿπ„π°“√º≈‘µ ‡π◊ËÕß
®“°‰¢¡—π™π‘¥‰¡àÕ‘Ë¡µ—«‡™àπ ‰¢¡—π®“°æ◊™ ¡—°¡’√“§“∂Ÿ°°«à“
‰¢¡—ππ¡∑’Ë„™â„π°“√º≈‘µ‰Õ»°√’¡ ‚¥¬‰Õ»°√’¡¥—ß°≈à“«®–
∂Ÿ°®—¥Õ¬Ÿà„πª√–‡¿∑¢Õß‰Õ»°√’¡¥—¥·ª≈ß Õ¬à“ß‰√°Áµ“¡
°“√„™â‰¢¡—π™π‘¥‰¡àÕ‘Ë¡µ—«‡™àπ ‰¢¡—π®“°æ◊™π—ÈπÕ“®¡’º≈
µàÕ§ÿ≥¿“æ„π¥â“π ¡∫—µ‘∑“ß°“¬¿“æ¢Õß‰Õ»°√’¡‰¥â ªí®®—¬
∑’Ë· ¥ß∂÷ß ¡∫—µ‘∑“ß°“¬¿“æ¢Õß‰Õ»°√’¡∑’Ë ”§—≠§◊Õ ¢π“¥
¢Õß‡´≈≈åÕ“°“» (air cell size) °“√°√–®“¬µ—«¢Õß‡´≈≈å
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º≈¢Õß —¥ à«π‰¢¡—π·≈–‡«≈“„π°“√µ’ªíòπµàÕ§ÿ≥¿“æ¢Õß‰Õ»°√’¡π¡

     »ÿ°ƒµ¬å  ‰∑¬Õÿ¥¡

Õ“°“» (air cell distribution) º≈÷°πÈ”·¢Áß °“√√«¡µ—«°—π
¢ÕßÕπÿ¿“§‰¢¡—π (fat destabilization) ·≈–Õ—µ√“°“√
≈–≈“¬¢Õß‰Õ»°√’¡ (melting rate)  ∑—Èßπ’È  Hanselmann

·≈– Windhab (1998) æ∫«à“°“√¢÷ÈπøŸ¢Õß‰Õ»°√’¡
(overrun) Õ—µ√“°“√≈–≈“¬ ·≈–¢π“¥øÕßÕ“°“»„π‰Õ»°√’¡
¡’º≈°√–∑∫µàÕ§«“¡‡ ∂’¬√¢Õß‚ø¡ (foam stability)

„π¢≥–∑’Ë Keeney (1958) æ∫«à“ °“√≈–≈“¬¢Õß‰Õ»°√’¡
¡’º≈¡“®“°Õß§åª√–°Õ∫  “√‡µ‘¡·µàß ·≈–¢π“¥¢Õß
Õπÿ¿“§‰¢¡—π Õ¬à“ß‰√°Áµ“¡‰¢¡—π¡’∫∑∫“∑ ”§—≠„π°“√∑”
„Àâ‚§√ß √â“ß¢Õß‰Õ»°√’¡‡ ∂’¬√ ·≈–¡’§«“¡ —¡æ—π∏å°—∫°“√
µâ“π∑“π°“√≈–≈“¬¢Õß‰Õ»°√’¡ (Granger et  al. , 2005)

     º≈¢Õß™π‘¥¢Õß‰¢¡—πµàÕ ¡∫—µ‘∑“ß°“¬¿“æ¢Õß
‰Õ»°√’¡„π¥â“π°“√µâ“π∑“π°“√≈–≈“¬¢Õß‰Õ»°√’¡æ∫„π
°“√»÷°…“¢Õß Granger ·≈–§≥– (2005) ‚¥¬‰Õ»°√’¡∑’Ë
„™â‰¢¡—π™π‘¥Õ‘Ë¡µ—«‡ªìπ à«πª√–°Õ∫ ¡’√–¬–‡«≈“„π°“√
≈–≈“¬π“π°«à“‰Õ»°√’¡∑’Ë„™â‰¢¡—π™π‘¥‰¡àÕ‘Ë¡µ—«‡ªìπ à«π
ª√–°Õ∫  à«π Granger ·≈–§≥– (2003) æ∫«à“ ‰Õ»°√’¡
∑’Ë„™â‰¢¡—π™π‘¥Õ‘Ë¡µ—«¡’¢π“¥¢ÕßÕπÿ¿“§‰¢¡—π„À≠à°«à“
‰Õ»°√’¡∑’Ë„™â‰¢¡—π™π‘¥‰¡àÕ‘Ë¡µ—« · ¥ß«à“ °“√√«¡µ—«°—π
¢ÕßÕπÿ¿“§‰¢¡—π„π‰Õ»°√’¡∑’Ë¡’°“√„™â‰¢¡—π™π‘¥Õ‘Ë¡µ—«¡’
¡“°°«à“‰Õ»°√’¡∑’Ë„™â‰¢¡—π™π‘¥‰¡àÕ‘Ë¡µ—«  πÕ°®“°™π‘¥¢Õß
‰¢¡—π∑’Ë¡’º≈µàÕ§ÿ≥ ¡∫—µ‘∑“ß°“¬¿“æ¢Õß‰Õ»°√’¡·≈â« √–¬–
‡«≈“„π°“√µ’ªíòπ‰Õ»°√’¡πà“®–¡’º≈µàÕ ¡∫—µ‘∑“ß°“¬¿“æ
¢Õß‰Õ»°√’¡¥â«¬ Goff (1997) æ∫«à“ ‡¡◊ËÕ√–¬–‡«≈“„π°“√
µ’ªíòπ‰Õ»°√’¡π“π¢÷Èπ ®–¡’º≈∑”„Àâ°“√√«¡µ—«∫“ß à«π
(partial coalescence) ¢ÕßÕπÿ¿“§‰¢¡—π¡“°¢÷Èπ àßº≈„Àâ
§«“¡§ßµ—«¢Õß‡´≈≈åÕ“°“»„π‰Õ»°√’¡¡’¡“°¢÷Èπ Õ¬à“ß‰√
°Áµ“¡ „πªí®®ÿ∫—π¢âÕ¡Ÿ≈∑’Ë‡°’Ë¬«¢âÕß°—∫º≈¢ÕßªØ‘ —¡æ—π∏å
√–À«à“ß°“√„™â‰¢¡—π™π‘¥Õ‘Ë¡µ—«·≈–‰¡àÕ‘Ë¡µ—«·≈–√–¬–‡«≈“
„π°“√µ’ªíòπ‰Õ»°√’¡µàÕ ¡∫—µ‘∑“ß°“¬¿“æ¢Õß‰Õ»°√’¡¬—ß
¡’‰¡à¡“°π—°·≈–¬—ß§ßµâÕß°“√°“√§âπ§«â“‡æ‘Ë¡¢÷Èπ ´÷Ëß¢âÕ¡Ÿ≈
∑’Ë‰¥â®“°°“√»÷°…“πà“®–‡ªìπª√–‚¬™πå∑“ß«‘™“°“√„π·ßà‡ªìπ
¢âÕ¡Ÿ≈‡™‘ß≈÷°¢Õßº≈ªØ‘ —¡æ—π∏å¢Õßªí®®—¬∑—Èß Õß·≈–¢âÕ¡Ÿ≈
∑’Ë‰¥âπà“®–‡ªìπ·π«∑“ß∑’Ë¿“§Õÿµ “À°√√¡ “¡“√∂π”‰ª
ª√–¬ÿ°µå„™â‰¥â  ß“π«‘®—¬π’È®÷ß‡πâπ°“√»÷°…“º≈¢Õß°“√·∑π
∑’Ë‰¢¡—ππ¡¥â«¬πÈ”¡—π∂—Ë«‡À≈◊Õß‡æ◊ËÕº≈‘µ‰Õ»°√’¡™π‘¥
¥—¥·ª≈ß„π —¥ à«πµà“ßÊ °—π∑’Ë√–¬–‡«≈“°“√µ’ªíòπ∑’Ë·µ°
µà“ß°—π 2 ™à«ß‡«≈“µàÕ ¡∫—µ‘∑—Ë«‰ª¢Õß‰Õ»°√’¡´÷Ëß‰¥â·°à §«“¡

Àπ◊¥ª√“°Ø¢Õß à«πº ¡æ√âÕ¡∑”‰Õ»°√’¡ (apparent vis-

cosity of ice cream mix) ¢π“¥¢Õß‡´≈≈åÕ“°“» §à“°“√
¢÷ÈπøŸ (overrun) °“√√«¡µ—«°—π¢ÕßÕπÿ¿“§‰¢¡—π„π√Ÿª
¢Õß§à“¥—™π’°“√√«¡µ—«°—π¢ÕßÕπÿ¿“§‰¢¡—π (fat destabi-

lization index) Õ—µ√“°“√≈–≈“¬„π√Ÿª¢Õß‡ªÕ√å‡´Áπµå°“√
 Ÿ≠‡ ’¬¡«≈ (% mass loss) §«“¡·¢Áß¢Õß‰Õ»°√’¡π¡
(hardness) ·≈–°“√‡ ’¬√Ÿª∑√ß¢Õß‰Õ»°√’¡

«— ¥ÿ Õÿª°√≥å ·≈–«‘∏’°“√∑¥≈Õß

1. «— ¥ÿ

‰¢¡—ππ¡∑’Ë„™â„π°“√∑¥≈Õß¡’ à«π¢Õßª√‘¡“≥‰¢¡—π
Õ‘Ë¡µ—«·≈–‰¡àÕ‘Ë¡µ—«‡∑à“°—∫ 66 ·≈– 34% µ“¡≈”¥—∫®“°∫√‘…—∑
«‘§°’È §Õπ‚´≈‘‡¥∑ ®”°—¥ (ª√–‡∑»‰∑¬) πÈ”¡—π∂—Ë«‡À≈◊Õß¡’
 à«π¢Õßª√‘¡“≥‰¢¡—πÕ‘Ë¡µ—«·≈–‰¡àÕ‘Ë¡µ—«‡∑à“°—∫ 15 ·≈–
85% µ“¡≈”¥—∫ ®“°∫√‘…—∑ πÈ”¡—πæ◊™‰∑¬ ®”°—¥ (ª√–‡∑»
‰∑¬) π¡ºß™π‘¥‰¢¡—π‡µÁ¡´◊ÈÕ®“°∫√‘…—∑ ¥Ÿ‡¡Á° ǻ ®”°—¥
(ª√–‡∑»‰∑¬) π¡ ¥®“°ø“√å¡¡À“«‘∑¬“≈—¬‡∑§‚π‚≈¬’ ÿ√-
π“√’ π§√√“™ ’¡“ °≈Ÿ‚§  ‰´√—ª (DE 42) ®“°∫√‘…—∑ §Õ√åπ
‚ª√¥—° å Õ–¡“¥—  ®”°—¥ (ª√–‡∑»‰∑¬) πÈ”µ“≈´Ÿ‚§√ ®“°
∫√‘…—∑ √«¡‡°…µ√°√Õÿµ “À°√√¡ ®”°—¥ (ª√–‡∑»‰∑¬) Õ‘¡—≈
´‘‰ø‡ÕÕ√å Tween 80 ®“°∫√‘…—∑ Õ¥‘πæ ®”°—¥ (ª√–‡∑»
‰∑¬) °—« °—¡ (guar gum) ®“° BSC Specialties (ª√–‡∑»
‰∑¬) ·≈– ·§ªª“-§“√“®’·ππ (κ-carrageenan) ®“°
SKW Biosyokms (ª√–‡∑»Ω√—Ëß‡» )

°“√«‘‡§√“–Àå¢Õß·¢Áß∑—ÈßÀ¡¥¢Õß à«πº ¡„π°“√
∑”‰Õ»°√’¡ „™â‡§√◊ËÕß¡◊Õ«‘‡§√“–ÀåÀ“§à“§«“¡™◊Èπ (Precisa-

HA 300,  Precisa Gravimetric AG, Switzerland) ·≈–
°“√«‘‡§√“–ÀåÀ“Õß§åª√–°Õ∫¢Õßπ¡ ¥„™â‡§√◊ËÕß¡◊ÕÀ“Õß§å
ª√–°Õ∫„ππÈ”π¡ (Milko scan S50, Foss Electric,

Denmark) ´÷Ëß®–‰¥â§à“¢Õß‰¢¡—π ‚ª√µ’π ·≈°‚µ  ·≈–
∏“µÿπÈ”π¡∑’Ë‰¡à√«¡‰¢¡—ππ¡ (nonfat solids) ¥—ß· ¥ß„π
(Table1 ·≈– 2)  π”º≈∑’Ë‰¥â‰ª„™â„π°“√§”π«≥ Ÿµ√‰Õ»°√’¡
(Table 3) ´÷Ëß®–∑”„Àâ‰¥â‰Õ»°√’¡∑’Ë¡’ª√‘¡“≥‰¢¡—π 18%

ª√‘¡“≥∏“µÿπÈ”π¡∑’Ë‰¡à√«¡‰¢¡—ππ¡ 7% ª√‘¡“≥ “√„Àâ
§«“¡À«“π 16%  “√‡æ‘Ë¡§«“¡§ßµ—«·≈– “√Õ‘¡—≈´‘‰ø‡ÕÕ√å
0.26% ∑—Èßπ’È à«πº ¡‰Õ»°√’¡®“° Ÿµ√π’È®–¡’ à«π¢Õß
¢Õß·¢Áß∑—ÈßÀ¡¥ 42-45%
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2. «‘∏’°“√∑¥≈Õß

   2.1 °“√‡µ√’¬¡ à«πº ¡æ√âÕ¡∑”‰Õ»°√’¡·≈–°“√

º≈‘µ‰Õ»°√’¡

π” à«πº ¡∑’Ë‡ªìπ¢Õß‡À≈«‰¥â·°à π¡ ¥·≈–πÈ” ¡“
„Àâ§«“¡√âÕπ®π‰¥âÕÿ≥À¿Ÿ¡‘ 48oC ®“°π—Èπ‡µ‘¡ à«πª√–°Õ∫
∑’Ë‡ªìπ¢Õß·Àâß ‰¥â·°à π¡ºß πÈ”µ“≈´Ÿ‚§√  °—« °—¡ ·≈– ·§ª-
ª“-§“√“®’·ππ≈ß„π à«πº ¡∑’Ë‡ªìπ¢Õß‡À≈« µ“¡¥â«¬
‰¢¡—ππ¡ ·≈–/À√◊Õ πÈ”¡—π∂—Ë«‡À≈◊Õßµ“¡·µà≈– Ÿµ√ (Table

3) ®“°π—Èπ‡µ‘¡°≈Ÿ‚§  ‰´√—ª ∑”°“√¶à“‡™◊ÈÕ¥â«¬§«“¡√âÕπ∑’Ë
Õÿ≥À¿Ÿ¡‘ 69oC ‡ªìπ‡«≈“ 30 π“∑’ ®÷ß‡µ‘¡ Tween 80 ·≈â«
∑”°“√≈¥¢π“¥‡¡Á¥‰¢¡—π¥â«¬‡§√◊ËÕß‚Œ‚¡®’‰π‡´Õ√å (homo-

genizer) (15 MR-8TA, APV Gaulin, USA ) °”Àπ¥
§«“¡¥—π∑’Ë 2  ¿“«– ‚¥¬ ¿“«–·√°„™â§«“¡¥—π‡∑à“°—∫ 2500

Psi ·≈– ¿“«–∑’Ë Õß„™â§«“¡¥—π‡∑à“°—∫ 500 Psi ®“°π—Èπ
π” à«πº ¡∑’Ë‰¥â‰ª≈¥Õÿ≥À¿Ÿ¡‘≈ß„Àâ‡À≈◊Õ 4oC ¿“¬„π
√–¬–‡«≈“ 10 π“∑’·≈–∫à¡∑’Ë 4oC ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß„πµŸâ
‡¬Áπ (PTV19T, Rivacold, Italy) À≈—ß®“°°“√∫à¡π”
 à«πº ¡¡“µ’ªíòπ¥â«¬‡§√◊ËÕßªíòπ‰Õ»°√’¡·∫∫ Tank freezer

(M103 , Taylor company, USA) ‚¥¬»÷°…“√–¬–‡«≈“„π
°“√µ’ªíòπ‰Õ»°√’¡ 2 √–¥—∫‰¥â·°à 15 ·≈– 20 π“∑’ ·≈–∑”
„Àâ‰Õ»°√’¡·¢Áßµ—« (hardening) ∑’ËÕÿ≥À¿Ÿ¡‘ -40oC ‡ªìπ‡«≈“
48 ™—Ë«‚¡ß„πµŸâ·™à·¢Áß (MDF-136, Sanyo Co.Ltd.,

USA) ®÷ßπ”‰ª‡°Á∫‰«â∑’Ë air - blast freezer (NP34T, Riva-

cold, Italy) ∑’ËÕÿ≥À¿Ÿ¡‘ -20oC ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß ‡æ◊ËÕ
„™â„π°“√∑¥ Õ∫§ÿ≥¿“æ¢Õß‰Õ»°√’¡µ≈Õ¥°“√∑¥≈Õß∑—Èßπ’È
°“√º≈‘µ‰Õ»°√’¡∑” 2 ´È”

   2.2 °“√∑¥ Õ∫§ÿ≥¿“æ¢Õß‰Õ»°√’¡

        1) °“√À“§à“§«“¡Àπ◊¥ª√“°Ø¢Õß à«πº ¡æ√âÕ¡

  ∑”‰Õ»°√’¡

  °“√À“§à“§«“¡Àπ◊¥ª√“°Ø “¡“√∂∑”‰¥â‚¥¬„™â
‡§√◊ËÕß«—¥§«“¡Àπ◊¥ Brookfield rheometer (RVDV-III

Ultra, Brookfield Engineering Laboratories. Inc.,

USA) ∑’Ë§«“¡‡√Á«√Õ∫ 245 rpm ÷́Ëß®–„Àâ§à“Õ—µ√“‡©◊Õπ
(shear rate) ∑’Ë 50 1/«‘π“∑’∑’Ë‡À¡“– ”À√—∫°“√«—¥§à“
§«“¡Àπ◊¥¢Õß à«πº ¡æ√âÕ¡∑”‰Õ»°√’¡ (Goff et al.,

1995) ‚¥¬„™â à«πº ¡¢Õß‰Õ»°√’¡À≈—ß®“°∫à¡∑’Ë 4oC ‡ªìπ
‡«≈“ 24 ™—Ë«‚¡ß ª√‘¡“µ√ 11 ¡≈. ∑”°“√«—¥§à“§«“¡Àπ◊¥
ª√“°Ø¢Õßµ—«Õ¬à“ß‰Õ»°√’¡∑’Ëº≈‘µ·µà≈–§√—Èß∑’ËÕÿ≥À¿Ÿ¡‘
25+1OC

2) °“√À“§à“°“√¢÷ÈπøŸ¢Õß‰Õ»°√’¡

  °“√À“§à“°“√¢÷ÈπøŸ  “¡“√∂À“‰¥â‚¥¬∑”°“√™—Ëß
πÈ”Àπ—°µàÕÀπà«¬ª√‘¡“µ√¢Õß‰Õ»°√’¡ ·≈–πÈ”Àπ—°µàÕ
Àπà«¬ª√‘¡“µ√¢Õß à«πº ¡æ√âÕ¡∑”‰Õ»°√’¡„π¿“™π–∑’Ë
 “¡“√∂§«∫§ÿ¡„Àâ¡’ª√‘¡“µ√§ß∑’Ë∑’Ë 150 ¡≈. µ“¡«‘∏’¢Õß
Wildmoser ·≈–§≥– (2004) ´÷Ëß “¡“√∂§”π«≥§à“°“√
¢÷ÈπøŸ¢Õß‰Õ»°√’¡‰¥â¥—ß ¡°“√

Ingredient   Moisture content (%)

Soy bean oil 1.56

Sucrose 0.01

Glucose syrup (DE 42) 16.00

Ingredient            Chemical compositions (%)

Fat Protein    Lactose    Nonfat solids

Reconstituted

skim milk powder 2.53  2.17   3.97   7.08

Freshmilk 3.63  2.79   4.43   8.14

Table 1.  Moisture content of soy bean oil, sucrose,

 and glucose syrup.

Table 2. Chemical compositions of reconstituted

 skim milk powder and fresh milk.

  Ingredient      Formulations of ice cream containing  milk fat:

compositions                            soy bean oil

       (%)

100:0 50:50 0:100
Fresh milk 59.83 59.83 59.83
Milk powder 3.43 3.43 3.43
Anhydrous milk fat 15.15 7.57 0.00
Soy bean oil 0.00 7.62 15.25
Guar gum 0.175 0.175 0.175

κ-carrageenan 0.025 0.025 0.025

Tween 80 0.06 0.06 0.06
Sucrose 11.39 11.39 11.39
Glucose syrup 9.52 9.52 9.52
Water 0.42 0.38 0.35

Table 3. Formulations of premium ice cream with

 different fat source.
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º≈¢Õß —¥ à«π‰¢¡—π·≈–‡«≈“„π°“√µ’ªíòπµàÕ§ÿ≥¿“æ¢Õß‰Õ»°√’¡π¡

     »ÿ°ƒµ¬å  ‰∑¬Õÿ¥¡

§à“°“√¢÷ÈπøŸ (%)  = πÈ”Àπ—°µàÕÀπà«¬ª√‘¡“µ√¢Õß à«πº ¡æ√âÕ¡∑”‰Õ»°√’¡ - πÈ”Àπ—°µàÕÀπà«¬ª√‘¡“µ√¢Õß‰Õ»°√’¡ x 100

                                                    πÈ”Àπ—°µàÕÀπà«¬ª√‘¡“µ√¢Õß‰Õ»°√’¡

    3) °“√«—¥¢π“¥¢Õß‡´≈≈åÕ“°“»„π‰Õ»°√’¡

°“√«—¥¢π“¥‡´≈≈åÕ“°“»„π‰Õ»°√’¡¥—¥·ª≈ß®“°
«‘∏’¢Õß Chang ·≈– Hartel (2002a) ∑”‰¥â‚¥¬µ—¥µ—«Õ¬à“ß
‰Õ»°√’¡¢π“¥ 2x2 ¡¡. «“ß∫π·ºàπ ‰≈¥å ·≈â«À¬¥°≈’‡´Õ-
√Õ≈∑’Ë·™à‡¬Áπ≈ß∫πµ—«Õ¬à“ß‡æ◊ËÕ™à«¬‰¡à„Àâ‰Õ»°√’¡≈–≈“¬
‡√Á«®π‡°‘π‰ª ®“°π—Èπªî¥¥â«¬°√–®°ªî¥ ‰≈¥å µ√«®«—¥
¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß¢Õß‡´≈≈åÕ“°“»ª√–¡“≥ 150 ‡´≈≈å
‚¥¬°“√‡∑’¬∫°—∫™àÕß ‡°≈¡µ√“∞“π∫π·ºàπ°√–®° ‰≈¥å
‡∑’¬∫¢π“¥ π”§à“∑’Ë‰¥â¡“§”π«≥À“§à“‡©≈’Ë¬¢Õß¢π“¥
‡´≈≈åÕ“°“» °“√«—¥¢π“¥‡´≈≈åÕ“°“» ”À√—∫·µà≈–µ—«Õ¬à“ß
°√–∑”„πÀâÕß∑’Ë§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘∑’Ë 25 + 1oC ‚¥¬„™â°≈âÕß
®ÿ≈∑√√»πå‡≈π åª√–°Õ∫·∫∫ 2 µ“ (CHS ,Olympus

Optical Co., Ltd, Japan) °”≈—ß¢¬“¬ 10 ‡∑à“·≈–∂à“¬¿“æ
‚¥¬„™â°≈âÕß¥‘®‘µÕ≈ (FinePix E500, Fuji Photo Film Co.,

Ltd , Japan)

    4) °“√«‘‡§√“–Àå§à“¥—™π’°“√√«¡µ—«°—π¢ÕßÕπÿ¿“§

       ‰¢¡—π¢Õß‰Õ»°√’¡

°“√«‘‡§√“–Àå§à“¥—™π’°“√√«¡µ—«°—π¢ÕßÕπÿ¿“§‰¢¡—π
∑”‰¥â‚¥¬°“√À“§à“§«“¡¢ÿàπ (turbidity) µ“¡«‘∏’¢Õß Goff

·≈– Jorden (1989) π”µ—«Õ¬à“ß à«πº ¡æ√âÕ¡∑”
‰Õ»°√’¡·≈–‰Õ»°√’¡∑’Ë≈–≈“¬¡“‡®◊Õ®“ß¥â«¬πÈ”°≈—Ëπ„πÕ—µ√“
 à«π‰Õ»°√’¡µàÕπÈ”°≈—Ëπ‡∑à“°—∫ 0.5 : 250 ·≈â««—¥§à“°“√¥Ÿ¥
°≈◊π· ß ‚¥¬„™â‡§√◊ËÕß ‡ª°‚µ√‚ø‚µ¡‘‡µÕ√å (Spectronic 21,

Milton Roy company, USA ) ∑’Ë§«“¡¬“«§≈◊Ëπ 540

π“‚π‡¡µ√ (A
540

) ‚¥¬¡’πÈ”°≈—Ëπ‡ªìπµ—«ª√—∫§à“»Ÿπ¬å  §à“¥—™π’
°“√√«¡µ—«°—π¢ÕßÕπÿ¿“§‰¢¡—π§”π«≥‰¥â®“° ¡°“√

§à“¥—™π’°“√√«¡µ—«°—π¢ÕßÕπÿ¿“§‰¢¡—π (%) =

             [(A
540

(¢Õß à«πº ¡æ√âÕ¡∑”‰Õ»°√’¡) -

               A
540

(¢Õß‰Õ»°√’¡∑’Ë≈–≈“¬)]  x 100

Sofjan ·≈– Hartel (2004) ‚¥¬π”µ—«Õ¬à“ß‰Õ»°√’¡À≈—ß
®“°°“√·™à·¢Áß∑’Ë -35OC ‡ªìπ‡«≈“ 8 «—π °àÕππ”¡“‡°Á∫
‰«â∑’Ë -14OC ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß ·≈â«µ—¥„Àâ¡’¢π“¥
4x4x4´¡. π”¡“«—¥§à“§«“¡·¢Áß‚¥¬„™â‡§√◊ËÕß«—¥‡π◊ÈÕ —¡º— 
(Texture Analyzer√ÿàπ TAXT2 , Stable Microsy- stems,

England) µ‘¥À—««—¥·∫∫°√«¬ 60O °”Àπ¥¢π“¥§«“¡‡√Á«
¢ÕßÀ—««—¥∑’Ë Pre-test speed 2.0 ¡¡./«‘π“∑’ test speed 1.0

¡¡./«‘π“∑’ ·≈– post-test speed 1.0 ¡¡./«‘π“∑’ ∑”°“√
«‘‡§√“–Àå·√ß‡®“– Ÿß ÿ¥‡¡◊ËÕÀ—««—¥·∑ß≈ß‰ª„πµ—«Õ¬à“ß
≈÷° 10 ¡¡.
     6) °“√À“Õ—µ√“°“√≈–≈“¬¢Õß‰Õ»°√’¡

°“√«—¥Õ—µ√“°“√≈–≈“¬ (Meltdown test) ¢Õß
‰Õ»°√’¡ ¥—¥·ª≈ß®“°«‘∏’¢Õß Sofjan ·≈– Hartel (2004)

‚¥¬π”µ—«Õ¬à“ß‰Õ»°√’¡ 30 °√—¡ ¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß
5 ́ ¡. «“ß∫π µ–·°√ß≈«¥Õ–≈Ÿ¡‘‡π’¬¡¢π“¥√Ÿµ–·°√ß‡∑à“°—∫
2x1.5 ¡¡. ÷́Ëß«“ßÕ¬Ÿà∫π∫’°‡°Õ√å∑’Ë∑√“∫πÈ”Àπ—°·πàπÕπ
„πÀâÕß∑’Ë§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘∑’Ë 25 + 1OC ‡√‘Ë¡®—∫‡«≈“‡¡◊ËÕÀ¬¥
·√°¢Õß‰Õ»°√’¡∑’Ë≈–≈“¬ —¡º— °—∫∫’°‡°Õ√å ™—ËßπÈ”Àπ—°¥â«¬
‡§√◊ËÕß™—Ëß∑»π‘¬¡ 4 µ”·Àπàß (Mettler Toledo, AL 104,

Switzerland) ∑ÿ° 10 π“∑’ ‡ªìπ‡«≈“ 90 π“∑’ §”π«≥
À“‡ªÕ√å‡´Áπµå°“√ Ÿ≠‡ ’¬¡«≈®“° ¡°“√

    2.3 °“√«‘‡§√“–Àåº≈∑“ß ∂‘µ‘

 «“ß·ºπ°“√∑¥≈Õß·∫∫ 3x2 factorial in com-

plete randomized design „π·µà≈– ‘Ëß∑¥≈Õß∑”°“√
«‘‡§√“–Àå 2 ´È” π”¢âÕ¡Ÿ≈∑’Ë‰¥â¡“«‘‡§√“–Àå§«“¡·ª√ª√«π
∑“ß ∂‘µ‘ (ANOVA) ·≈–∑¥ Õ∫§«“¡·µ°µà“ß§à“‡©≈’Ë¬
∑√’µ‡¡πµå·∫∫ Duncan's New Multiple Range Test

(DMRT) ¥â«¬‚ª√·°√¡ ”‡√Á®√Ÿª∑“ß ∂‘µ‘ SPSS for Win-

dows version 12 (SPSS version 12 , USA)

°“√ Ÿ≠‡ ’¬¡«≈ (%) = πÈ”Àπ—°µ—«Õ¬à“ß∑’Ë≈–≈“¬    x    100

                   πÈ”Àπ—°µ—«Õ¬à“ß‡√‘Ë¡µâπ

 A
540

(¢Õß à«πº ¡æ√âÕ¡∑”‰Õ»°√’¡)

    5) °“√«‘‡§√“–Àå§«“¡·¢Áß¢Õß‰Õ»°√’¡

°“√«‘‡§√“–Àå§«“¡·¢Áß¢Õß‰Õ»°√’¡¥—¥·ª≈ß«‘∏’®“°
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º≈°“√∑¥≈Õß·≈–«‘®“√≥å

1. §à“°“√¢÷ÈπøŸ¢Õß‰Õ»°√’¡

®“°°“√«‘‡§√“–Àå§à“§«“¡·ª√ª√«π (Table 4) æ∫
«à“ —¥ à«π¢Õß‰¢¡—ππ¡µàÕπÈ”¡—π∂—Ë«‡À≈◊Õß √–¬–‡«≈“„π
°“√µ’ªíòπ‰Õ»°√’¡ ·≈–ªØ‘ —¡æ—π∏å¢Õßªí®®—¬∑—Èß Õß¡’º≈µàÕ
§à“°“√¢÷ÈπøŸ¢Õß‰Õ»°√’¡π¡‚¥¬‰Õ»°√’¡∑’Ë„™â‰¢¡—ππ¡µàÕ
πÈ”¡—π∂—Ë«‡À≈◊Õß 100:0 ®–„Àâ§à“°“√¢÷ÈπøŸ·µ°µà“ß®“°
‰Õ»°√’¡∑’Ë„™â‰¢¡—ππ¡µàÕπÈ”¡—π∂—Ë«‡À≈◊Õß 50:50 ∑’Ë„™â√–¬–
‡«≈“„π°“√µ’ªíòπ∑—Èß 2 ™à«ß‡«≈“Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘
(p<0.05) (Table 5) ∑—Èßπ’È‡π◊ËÕß®“°°“√„™â‰¢¡—ππ¡µàÕπÈ”¡—π

S.O.V. df
a

Overrun Air cell size Fat destabilization Hardness

Ratio of milk fat and

soy bean oil (A) 2(2) 24.57** 201129.68** 5058.59** 45189525.10**

Whipping Time (B) 1(1) 16.03* 29106.30** 58.65ns 918555.47ns

AB 2(2) 12.43* 5223.12ns 29.34ns 173752.58ns

Error 6(1494) 1.78 1855.17 38.80 511187.37

a 
Number in parentheses are the degree of freedom for air cell size

* significant at 5% level of probability

* *significant at 1% level of probability

Table 4.  Mean square of different parameters under different ratio of milk fat to soy bean oil

                and whipping times

Ice cream prepared with milk  fat : soy bean oil      Whipping time (min)           Overrun* (%)

100 : 0      15      27.07 ±±1.0a

100 : 0      20      26.51 ±±2.5a

50 : 50      15      31.69 ±±2.8b

50 : 50      20      31.69 ±±0.0b

0 : 100      15      31.76 ±±1.0b

0 : 100      20      25.39 ±±0.3a

* mean + standard deviations with different letters are significantly different (p<0.05).

Table 5.  Overrun of ice cream as affected by interaction between ratio of milk fat

          to  soy bean oil and whipping time

∂—Ë«‡À≈◊Õß 100:0 ÷́Ëß∂◊Õ«à“¡’ à«πª√–°Õ∫¢Õß‰¢¡—π∑’Ë¡’
°√¥‰¢¡—π™π‘¥Õ‘Ë¡µ—«‡ªìπ à«πª√–°Õ∫ Ÿß∂÷ß 66% π—Èπ àß
º≈„Àâ à«πº ¡æ√âÕ¡∑”‰Õ»°√’¡∑’Ë‰¥â¡’§«“¡Àπ◊¥ª√“°Ø
 Ÿß°«à“ à«πº ¡æ√âÕ¡∑”‰Õ»°√’¡∑’Ë¡’‰¢¡—ππ¡µàÕπÈ”¡—π∂—Ë«
‡À≈◊Õß 50 : 50 (Table 6) ∑’Ë¡’°√¥‰¢¡—π™π‘¥Õ‘Ë¡µ—«‡æ’¬ß
§√÷ËßÀπ÷Ëß¢Õß à«πº ¡æ√âÕ¡∑”‰Õ»°√’¡∑’Ë„™â‰¢¡—ππ¡µàÕ
πÈ”¡—π∂—Ë«‡À≈◊Õß 100:0 ‡π◊ËÕß®“°°√¥‰¢¡—πÕ‘Ë¡µ—« “¡“√∂
‡ª≈’Ë¬π·ª≈ß ∂“π–®“°¢Õß‡À≈«‰ª‡ªìπ¢Õß·¢Áß„π√Ÿª¢Õß
º≈÷°‰¢¡—π (fat crystal) ‰¥â¥’°«à“°√¥‰¢¡—π‰¡àÕ‘Ë¡µ—«‡¡◊ËÕ
Õÿ≥À¿Ÿ¡‘¢Õß ¿“«–·«¥≈âÕ¡≈¥≈ß‡™àπ „π°√≥’¢Õß
°√–∫«π°“√µ’ªíòπ·≈–°“√·™à·¢Áß (whipping and freezing)
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º≈¢Õß —¥ à«π‰¢¡—π·≈–‡«≈“„π°“√µ’ªíòπµàÕ§ÿ≥¿“æ¢Õß‰Õ»°√’¡π¡

     »ÿ°ƒµ¬å  ‰∑¬Õÿ¥¡

„π¢—ÈπµÕπ°“√∑”‰Õ»°√’¡ ∑”„Àâ§à“§«“¡Àπ◊¥ª√“°Ø¡’§à“
 Ÿß¢÷Èπ (Granger et al. 2003) °“√µ’Õ“°“»‡¢â“‰ª„π
‚§√ß √â“ß‰Õ»°√’¡∑’Ë„™â‰¢¡—ππ¡µàÕπÈ”¡—π∂—Ë«‡À≈◊Õß 100:0

®÷ß‡ªìπ‰ª‰¥â¬“°°«à“‰Õ»°√’¡∑’Ë¡’‰¢¡—ππ¡µàÕπÈ”¡—π∂—Ë«
‡À≈◊Õß‡∑à“°—∫ 50:50 §à“°“√¢÷ÈπøŸ¢Õß‰Õ»°√’¡∑’Ë¡’‰¢¡—π
π¡µàÕπÈ”¡—π∂—Ë«‡À≈◊Õß 100:0 ®÷ß¡’§à“πâÕ¬°«à“‰Õ»°√’¡∑’Ë
„™â‰¢¡—ππ¡µàÕπÈ”¡—π∂—Ë«‡À≈◊Õß 50:50 Marshall ·≈–
Arbuckle (1996) ·≈– Clarke (2004) Õ∏‘∫“¬«à“∂â“§«“¡
Àπ◊¥ª√“°Ø¢Õß‰Õ»°√’¡≈¥≈ß®– àßº≈„ÀâÕ—µ√“°“√µ’ªíòπ
 à«πº ¡æ√âÕ¡∑”‰Õ»°√’¡¡’§à“ Ÿß¢÷Èπ ∑”„Àâ§à“°“√¢÷ÈπøŸ
¢Õß‰Õ»°√’¡ Ÿß¢÷Èπ¥â«¬∑—Èßπ’ÈÕ“®‡π◊ËÕß¡“®“°·√ßµâ“π°“√µ’
ªíòπ¢Õß à«πº ¡æ√âÕ¡∑”‰Õ»°√’¡¡’§à“πâÕ¬≈ß°“√µ’Õ“°“»
‡¢â“‰ª„π‚§√ß √â“ß‰Õ»°√’¡®÷ß‡ªìπ‰ª‰¥âßà“¬¢÷Èπ

‡¡◊ËÕæ‘®“√≥“√–¬–‡«≈“„π°“√µ’ªíòπ∑—Èß 2 ™à«ß‡«≈“
µàÕ§à“°“√¢÷ÈπøŸ¢Õß‰Õ»°√’¡∑’Ë„™â‰¢¡—ππ¡µàÕπÈ”¡—π∂—Ë«‡À≈◊Õß
100:0 ·≈–‰Õ»°√’¡∑’Ë„™â‰¢¡—ππ¡µàÕπÈ”¡—π∂—Ë«‡À≈◊Õß 50 :

50 æ∫«à“√–¬–‡«≈“„π°“√µ’ªíòπ∑’Ë 15 ·≈– 20 π“∑’‰¡à°àÕ„Àâ
‡°‘¥§«“¡·µ°µà“ß∑“ß ∂‘µ‘ (p>0.05) ¢Õß§à“°“√¢÷ÈπøŸ„π
‰Õ»°√’¡·µà≈– Ÿµ√ (Table 5) · ¥ß„Àâ‡ÀÁπ«à“√–¬–‡«≈“„π°“√
µ’ªíòπ∑’Ë·µ°µà“ß°—π 5 π“∑’‰¡à‰¥â àßº≈„Àâ‡°‘¥§«“¡·µ°µà“ß
¢Õß§à“°“√¢÷ÈπøŸ„π‰Õ»°√’¡∑—Èß 2  Ÿµ√ ·µàº≈∑’Ë‰¥âµ√ß°—π
¢â“¡°—∫‰Õ»°√’¡∑’Ë„™â‰¢¡—ππ¡µàÕπÈ”¡—π∂—Ë«‡À≈◊Õß 0:100 ∑’Ë
æ∫«à“√–¬–‡«≈“°“√µ’ªíòπ∑’Ë 20 π“∑’®–„Àâ§à“°“√¢÷ÈπøŸ¢Õß
‰Õ»°√’¡πâÕ¬°«à“√–¬–‡«≈“„π°“√µ’ªíòπ∑’Ë 15 Õ¬à“ß¡’π—¬ ”§—≠
(p<0.05) ∑—Èßπ’È‡π◊ËÕß®“° °“√µ’ªíòπ∑’Ë„™â√–¬– 20 π“∑’„π
‰Õ»°√’¡∑’Ë¡’‰¢¡—ππ¡µàÕπÈ”¡—π∂—Ë«‡À≈◊Õß 0:100 π—Èπ‡ªìπ
™à«ß√–¬–‡«≈“∑’ËÕ“®∑”„Àâ‡´≈≈åÕ“°“»„π‰Õ»°√’¡ ¥—ß°≈à“«
·µ°µ—«À√◊Õ¬ÿ∫µ—« (Muller-Fisher and Windhab, 2005)

 àßº≈„Àâ§à“°“√¢÷ÈπøŸ¢Õß‰Õ»°√’¡¥—ß°≈à“«≈¥≈ß °“√·µ°µ—«

À√◊Õ¬ÿ∫µ—«¢ÕßøÕßÕ“°“»„π√–À«à“ß°“√µ’ªíòπ·≈–°“√„Àâ
§«“¡‡¬Áππ—ÈπÕ“®¡’º≈¡“®“°°“√·µ°µ—«¢Õß‚§√ß √â“ß∑’Ë‡ªìπ
√à“ß·À¢Õß‰¢¡—π (fat network) ∑’ËÀÿâ¡‡´≈≈åÕ“°“»‰¡à·¢Áß
·√ßæÕ∑’Ë®–æ¬ÿß‡´≈≈åÕ“°“»‰«â‰¥â‡¡◊ËÕ√–¬–‡«≈“°“√µ’ªíòπ
‰Õ»°√’¡π“π¢÷Èπ ∑—Èßπ’È‡π◊ËÕß®“°‰Õ»°√’¡∑’Ë¡’‰¢¡—ππ¡µàÕ
πÈ”¡—π∂—Ë«‡À≈◊Õß 0:100 π—Èπ¡’ à«πª√–°Õ∫¢Õß°√¥‰¢¡—π
™π‘¥‰¡àÕ‘Ë¡µ—«‡ªìπ à«π„À≠à °“√‡ª≈’Ë¬π ∂“π–‡ªìπ¢Õß·¢Áß
„π¢≥–µ’ªíòπæ√âÕ¡°“√·™à·¢Áß®÷ß‡ªìπ‰ª‰¥âπâÕ¬ ∑”„Àâ§«“¡
·¢Áß·√ß¢Õß‚§√ß√à“ßµ“¢à“¬∑’Ë‡°‘¥®“°°“√√«¡µ—«°—π∫“ß à«π
¢Õß‰¢¡—π„π‰Õ»°√’¡¥—ß°≈à“«®÷ß∂Ÿ°∑”≈“¬‰¥âßà“¬°«à“‰Õ»°√’¡
∑’Ë¡’‰¢¡—ππ¡µàÕπÈ”¡—π∂—Ë«‡À≈◊Õß 50:50 ‡¡◊ËÕ√–¬–‡«≈“°“√µ’
ªíòπ¡“°¢÷Èπ º≈∑’Ë‰¥â Õ¥§≈âÕß°—∫°“√∑¥≈Õß¢Õß Chang ·≈–
Hartel (2002b) ·≈– Clarke (2004) ∑’ËÕ∏‘∫“¬«à“ √–¬–
‡«≈“°“√µ’ªíòπ‰Õ»°√’¡π“π‡°‘π‰ª®–∑”„Àâ§à“°“√¢÷ÈπøŸ≈¥
≈ßÀ√◊Õ‡°‘¥°“√·µ°µ—«¢ÕßøÕßÕ“°“»¡“°¢÷Èπ Õ¬à“ß‰√
°Áµ“¡§à“°“√¢÷ÈπøŸ¢Õß‰Õ»°√’¡∑’Ë¡’‰¢¡—ππ¡µàÕπÈ”¡—π∂—Ë«
‡À≈◊Õß 0:100 ·≈–‰Õ»°√’¡∑’Ë¡’‰¢¡—ππ¡µàÕπÈ”¡—π∂—Ë«‡À≈◊Õß
50:50 ∑’Ë√–¬–‡«≈“°“√µ’ªíòπ 15 π“∑’ ‰¡à¡’§«“¡·µ°µà“ß°—π
(p>0.05) (Table5) ∂÷ß·¡â«à“ —¥ à«π¢Õß°√¥‰¢¡—πÕ‘Ë¡µ—«
„π‰Õ»°√’¡∑’Ë¡’‰¢¡—ππ¡µàÕπÈ”¡—π∂—Ë«‡À≈◊Õß 50 : 50 ®–¡’
ª√‘¡“≥¡“°°«à“„π‰Õ»°√’¡∑’Ë¡’‰¢¡—ππ¡µàÕπÈ”¡—π∂—Ë«‡À≈◊Õß
0:100 ∑—Èßπ’ÈÕ“®‡π◊ËÕß¡“®“°∑’Ë√–¬–‡«≈“¥—ß°≈à“«‚§√ß√à“ß
µ“¢à“¬¢Õß‰¢¡—π„π‰Õ»°√’¡∑’Ë¡’ ‰¢¡—ππ¡µàÕπÈ”¡—π-
∂—Ë«‡À≈◊Õß 0:100 π—Èπ¬—ß‰¡à∂Ÿ°∑”≈“¬∑”„Àâ‡´≈≈åÕ“°“»¡’
§«“¡‡ ∂’¬√„π¢≥–∑”°“√«—¥§à“°“√¢÷ÈπøŸ ´÷Ëß Õ¥§≈âÕß°—∫
°“√∑¥≈Õß¢Õß Chang ·≈– Hartel (2002b) ∑’Ëæ∫«à“
‡¡◊ËÕ√–¬–‡«≈“„π°“√µ’ªíòπ‰Õ»°√’¡‡°‘π 15 π“∑’§à“‡ªÕ√å‡´Áπµå
°“√¢÷ÈπøŸ¢Õß‰Õ»°√’¡®–≈¥≈ß‡π◊ËÕß®“°°“√·µ°µ—«À√◊Õ
¬ÿ∫µ—«¢ÕßøÕßÕ“°“»

     Ice cream mix prepared Apparent viscosity*     Diameter of air cell*        Fat destabilization index*              Hardness*

with milk fat : soy bean oil                   (cP)                              (µµµµµm)            (g)

100 : 0 189.80 ±±  0.20 a 103.80 ±±  15.90 a 82.23 ±±  9.37 a 9950.54 ±±  49.20 a

  50:50 176.02 ±±  5.05 b   82.10 ±±  10.05 b 71.56 ±±  3.14 a 5428.77 ±±  35.95 b

 0 :100 148.98 ±±  2.88 c   63.74 ±±14.80 c 16.00 ±±  4.36 b 3381.83 ±±  60.51c

* mean + standard deviations with different letters in the same column are significantly different (p<0.05).

Table 6.  Average values of different parameters as affected by ratio of milk fat to soy bean oil.
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Effects of fat ratio and whipping time on qualities of milk ice cream

Thaiudom, S.

2. ¢π“¥¢Õß‡´≈≈åÕ“°“»

®“°°“√«‘‡§√“–Àå§à“§«“¡·ª√ª√«π„π Table 4 æ∫
«à“ —¥ à«π‰¢¡—ππ¡µàÕπÈ”¡—π∂—Ë«‡À≈◊Õß ·≈–√–¬–‡«≈“„π°“√
µ’ªíòπ‰Õ»°√’¡¡’º≈µàÕ¢π“¥¢Õß‡´≈≈åÕ“°“» ·µàªØ‘ —¡æ—π∏å
¢Õßªí®®—¬∑—Èß Õßπ—Èπ‰¡à¡’º≈µàÕ¢π“¥‡´≈≈åÕ“°“» ‚¥¬
‰Õ»°√’¡∑’Ë„™â‰¢¡—ππ¡µàÕπÈ”¡—π∂—Ë«‡À≈◊Õß 0 : 100 „Àâ‡´≈≈å
Õ“°“»∑’Ë¡’¢π“¥‡≈Á°∑’Ë ÿ¥ √Õß≈ß¡“§◊Õ ‰Õ»°√’¡∑’Ë„™â‰¢¡—ππ¡
µàÕπÈ”¡—π∂—Ë«‡À≈◊Õß„πÕ—µ√“ à«π 50 : 50 ·≈–‰Õ»°√’¡∑’Ë„™â
‰¢¡—ππ¡µàÕπÈ”¡—π∂—Ë«‡À≈◊Õß 100 : 0 µ“¡≈”¥—∫ ( Table 6)

∑—Èßπ’È‡π◊ËÕß¡“®“° à«πº ¡æ√âÕ¡∑”‰Õ»°√’¡∑’Ë¡’‰¢¡—ππ¡
µàÕπÈ”¡—π∂—Ë«‡À≈◊Õß 0 : 100 ¡’§à“§«“¡Àπ◊¥ª√“°ØµË” (Table

6) ·√ßµâ“πæ≈—ßß“π„π°“√µ’ªíòπøÕßÕ“°“»‡¢â“ à«πº ¡
æ√âÕ¡∑”‰Õ»°√’¡¡’πâÕ¬ °“√µ’‡´≈≈åÕ“°“»‡æ◊ËÕ„Àâ¡’¢π“¥‡≈Á°
®÷ß‡ªìπ‰ª‰¥âßà“¬   à«π‰Õ»°√’¡∑’Ë¡’ à«πª√–°Õ∫¢Õß‰¢¡—ππ¡
µàÕπÈ”¡—π∂—Ë«‡À≈◊Õß 100 : 0 ®–„Àâ¢π“¥‡´≈≈åÕ“°“»„À≠à∑’Ë ÿ¥
∑—Èßπ’È‡π◊ËÕß¡“®“° à«πº ¡æ√âÕ¡∑”‰Õ»°√’¡„πµ—«Õ¬à“ß¥—ß
°≈à“«¡’§à“§«“¡Àπ◊¥ª√“°Ø Ÿß àßº≈„Àâ‡´≈≈åÕ“°“»‡°‘¥
°“√·∑√°µ—«·≈–°àÕµ—«‡ªìπ‡´≈≈åÕ“°“»¢π“¥‡≈Á°„π√–À«à“ß
°“√µ’ªíòπ‰¥â¬“°°«à“‰Õ»°√’¡∑’Ë¡’‰¢¡—ππ¡µàÕπÈ”¡—π∂—Ë«‡À≈◊Õß
0 :100 Õ¬à“ß‰√°Áµ“¡¢π“¥¢Õß‡´≈≈åÕ“°“»¢Õß‰Õ»°√’¡∑’Ë
¡’‰¢¡—ππ¡·≈–πÈ”¡—π∂—Ë«‡À≈◊Õß 50:50 ‡ªìπ à«πª√–°Õ∫®–
„Àâ§à“Õ¬Ÿà√–À«à“ß¢π“¥¢Õß‡´≈≈åÕ“°“»¢Õß‰Õ»°√’¡∑’Ë¡’‰¢¡—π
π¡µàÕπÈ”¡—π∂—Ë«‡À≈◊Õß 100 : 0 ·≈–¢π“¥¢Õß‡´≈≈åÕ“°“»
¢Õß‰Õ»°√’¡∑’Ë¡’‰¢¡—ππ¡µàÕπÈ”¡—π∂—Ë«‡À≈◊Õß 0 : 100 ‡™àπ
‡¥’¬«°—π°—∫§à“§«“¡Àπ◊¥ª√“°Ø¢Õß‰Õ»°√’¡∑—Èß 3  Ÿµ√
(Table 6) · ¥ß„Àâ‡ÀÁπ«à“§«“¡Àπ◊¥ª√“°Øπà“®–¡’º≈
‚¥¬µ√ßµàÕ¢π“¥¢Õß‡´≈≈åÕ“°“»¢Õß‰Õ»°√’¡

‡¡◊ËÕæ‘®“√≥“º≈¢Õß√–¬–‡«≈“„π°“√µ’ªíòπ‰Õ»°√’¡
µàÕ¢π“¥¢Õß‡´≈≈åÕ“°“» (Table 7 ·≈– Figure 1) æ∫«à“
√–¬–‡«≈“°“√µ’ªíòπ∑’Ë 20 π“∑’ ®–„Àâ¢π“¥‡´≈≈åÕ“°“»
¡’¢π“¥„À≠à°«à“‡«≈“„π°“√µ’ªíòπ∑’Ë 15 π“∑’ Õ¬à“ß¡’π—¬ ”§—≠
∑“ß ∂‘µ‘ (p<0.05) ∑—Èßπ’ÈÕ“®‡π◊ËÕß¡“®“°‡´≈≈åÕ“°“»¢π“¥
‡≈Á°„π‰Õ»°√’¡∑’Ë¡’°“√‡§≈◊ËÕπ∑’Ë·∫∫‰√â∑‘»∑“ß (Brownian

motion) ‡°‘¥°“√√«¡µ—«°—π (coalescence) ‡ªìπ‡´≈≈åÕ“°“»
∑’Ë¡’¢π“¥„À≠à¢÷Èπ (Ronteltap and Prins 1989; Wilson,

1989) ‡¡◊ËÕ√–¬–‡«≈“„π°“√µ’ªíòπ‡æ‘Ë¡¢÷Èπ  ́ ÷Ëß®“°°“√∑¥≈Õß
√–¬–‡«≈“„π°“√µ’ªíòπ∑’Ë 20 π“∑’πà“®–∑”„Àâ‡´≈≈åÕ“°“»¡’
°“√‡§≈◊ËÕπ∑’Ë·∫∫‰√â∑‘»∑“ß¡“°¢÷Èπ àßº≈„Àâ‡´≈≈åÕ“°“»

Whipping time (min) Diameter of air cell* (µµµµµm)

15         78.85 ±±  12.60 a

20                                 87.56 ±  10.42 b

* mean + standard deviations with different letters are

   significantly different (p<0.05).

Table 7.  Overrun of ice cream as affected by

     whipping time

Figure 1. Size and distribution of air cells of ice

    cream with milk fat : soy bean oil; a)100

   : 0, b) 50 : 50,c) 0 : 100 at 15 min (left)

   and 20 min (right) whipping time.

¢π“¥‡≈Á°√«¡µ—«°—π·≈–‡ª≈’Ë¬π·ª≈ß‡ªìπ‡´≈≈åÕ“°“»∑’Ë
¡’¢π“¥„À≠à¢÷Èπ ÷́Ëßª√“°Ø°“√≥å¥—ß°≈à“«¡—°æ∫√–À«à“ß
°√–∫«π°“√∑”„Àâ‰Õ»°√’¡·¢Áßµ—« (Sofjan and Hartel,

2004) Õ¬à“ß‰√°Áµ“¡º≈¢Õß°“√·µ°µ—«¢Õß‚§√ß√à“ßµ“¢à“¬
¢Õß‰¢¡—π∑’ËÀÿâ¡∫√‘‡«≥º‘«‡´≈≈åÕ“°“»∑’Ë‡°‘¥®“°°“√µ’ªíòπ
À√◊Õ®“°§«“¡‰¡à·¢Áß·√ß¢Õß‚§√ß√à“ßµ“¢à“¬„π°√≥’
‰Õ»°√’¡∑’Ë¡’°√¥‰¢¡—π‰¡àÕ‘Ë¡µ—« Ÿß ‡™àπ πÈ”¡—π∂—Ë«‡À≈◊Õß

[Color figure can be viewed in the electronic version]
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º≈¢Õß —¥ à«π‰¢¡—π·≈–‡«≈“„π°“√µ’ªíòπµàÕ§ÿ≥¿“æ¢Õß‰Õ»°√’¡π¡

     »ÿ°ƒµ¬å  ‰∑¬Õÿ¥¡

‡ªìπ à«πª√–°Õ∫π—Èπ°ÁÕ“®∑”„Àâ‡´≈≈åÕ“°“»¢π“¥‡≈Á°√«¡
µ—«°—π°≈“¬‡ªìπ‡´≈≈åÕ“°“»∑’Ë¡’¢π“¥„À≠à¢÷Èπ‰¥â‡™àπ‡¥’¬«°—π
 à«π Chang ·≈– Hartel (2002b) √“¬ß“π«à“¢π“¥‡´≈≈å
Õ“°“»„π‰Õ»°√’¡∑’Ë¡’‰¢¡—ππ¡‡ªìπÕß§åª√–°Õ∫ 14% ¡’
§à“≈¥≈ß‡¡◊ËÕ√–¬–‡«≈“„π°“√µ’ªíòπ·≈–°“√·™à·¢Áß‰Õ»°√’¡
‡æ‘Ë¡¢÷Èπ®“°√–¬–‡«≈“∑’Ë 0 ∂÷ß 22 π“∑’ ·µà‡¡◊ËÕÀ¬ÿ¥°“√µ’
ªíòπ·≈–°“√·™à·¢Áß∑’Ë‡«≈“ 14 π“∑’¢Õß°√–∫«π°“√¥—ß
°≈à“«¢â“ßµâπ·≈–∑”°“√µ√«®¢π“¥‡´≈≈åÕ“°“»®π∂÷ßπ“∑’∑’Ë
22 æ∫«à“‡´≈≈åÕ“°“»∑’Ë‰¥â®–¡’¢π“¥„À≠à¢÷Èπ · ¥ß„Àâ‡ÀÁπ
«à“∂÷ß·¡â°“√À¬ÿ¥°√–∫«π°“√µ’ªíòπ·≈–·™à·¢Áß  ‡´≈≈å
Õ“°“»„π‰Õ»°√’¡¬—ß§ß¡’°“√‡§≈◊ËÕπµ—«·∫∫Õ‘ √–·≈–
æ√âÕ¡∑’Ë®–‡§≈◊ËÕπµ—«‡¢â“À“°—π√«¡µ—«°—π‡ªìπ‡´≈≈å¢π“¥
„À≠à¢÷Èπ‰¥â

3. °“√√«¡µ—«¢ÕßÕπÿ¿“§‰¢¡—π

°“√«‘‡§√“–Àå§à“§«“¡·ª√ª√«π (Table 4) · ¥ß
„Àâ‡ÀÁπ«à“ —¥ à«π¢Õß°“√„™â‰¢¡—ππ¡µàÕπÈ”¡—π∂—Ë«‡À≈◊Õß¡’
º≈µàÕ°“√√«¡µ—«°—π¢ÕßÕπÿ¿“§‰¢¡—π„π¢≥–∑’Ë√–¬–‡«≈“
„π°“√µ’ªíòπ‰¡à¡’º≈µàÕ§à“¥—™π’°“√√«¡µ—«°—π¢Õß‰¢¡—π ‚¥¬
§à“¥—™π’°“√√«¡µ—«°—π¢ÕßÕπÿ¿“§‰¢¡—π¢Õß‰Õ»°√’¡∑’Ë
¡’‰¢¡—ππ¡µàÕπÈ”¡—π∂—Ë«‡À≈◊Õß 100 : 0 ·≈– 50 : 50 ‰¡à¡’
§«“¡·µ°µà“ß°—π∑“ß ∂‘µ‘ (p>0.05) ·µà·µ°µà“ß®“°§à“
¥—™π’°“√√«¡µ—«°—π¢ÕßÕπÿ¿“§‰¢¡—π¢Õß‰Õ»°√’¡∑’Ë„™â
‰¢¡—ππ¡µàÕπÈ”¡—π∂—Ë«‡À≈◊Õß 0 : 100 Õ¬à“ß¡’π—¬ ”§—≠∑“ß
 ∂‘µ‘  (p<0.05) (Table 6) · ¥ß«à“™π‘¥¢Õß‰¢¡—π∑’Ë„™â„π
°“√º≈‘µ‰Õ»°√’¡¡’º≈µàÕ°“√√«¡µ—«°—π¢ÕßÕπÿ¿“§‰¢¡—π
π—Èπ§◊Õ°“√„™â‰¢¡—ππ¡´÷Ëß‡ªìπ‰¢¡—π™π‘¥Õ‘Ë¡µ—«®–∑”„Àâ‡°‘¥
°“√√«¡µ—«°—π¢ÕßÕπÿ¿“§‰¢¡—π¥’¢÷Èπ ∑—Èßπ’ÈÕ“®‡π◊ËÕß¡“
®“°‰¢¡—ππ¡¡’®ÿ¥·¢Áßµ—« (solidification point)  Ÿß°«à“
πÈ”¡—π∂—Ë«‡À≈◊Õß ‚¥¬‰¢¡—ππ¡¡’®ÿ¥·¢Áßµ—«Õ¬Ÿà„π™à«ß 19-

24.5OC ·≈–πÈ”¡—π∂—Ë«‡À≈◊Õß¡’®ÿ¥·¢Áßµ—«Õ¬Ÿà„π™à«ß -16 ∂÷ß
-10OC (O'Brien, 2004) °“√∑’Ë‰¢¡—π™π‘¥Õ‘Ë¡µ—«¡’®ÿ¥·¢Áß
µ—« Ÿß°«à“‰¢¡—π™π‘¥‰¡àÕ‘Ë¡µ—« ∑”„Àâ‡°‘¥‡ªìπº≈÷°‰¢¡—π‰¥â
ßà“¬·≈–‡√Á«°«à“∑’ËÕÿ≥À¿Ÿ¡‘µË”  àßº≈„Àâ‡°‘¥°“√ √â“ß‚§√ß
√à“ßµ“¢à“¬®“°°“√√«¡µ—«°—π∫“ß à«π¢ÕßÕπÿ¿“§‰¢¡—π´÷Ëß
¡’§«“¡·¢Áß·√ß·≈–¡’§«“¡§ßµ—« Ÿß ∑”„ÀâÕπÿ¿“§¢Õß‰¢¡—π
¢π“¥‡≈Á°‡°‘¥°“√√«¡µ—«°—π‡ªìπÕπÿ¿“§∑’Ë„À≠à¢÷Èπ ´÷Ëßº≈∑’Ë
‰¥âπ’È Õ¥§≈âÕß°—∫°“√∑¥≈Õß¢Õß Granger ·≈–§≥– (2003)

∑’Ëæ∫«à“ ‰Õ»°√’¡∑’Ë„™â‰¢¡—π™π‘¥Õ‘Ë¡µ—«‡ªìπ à«πª√–°Õ∫®–
¡’¢π“¥¢ÕßÕπÿ¿“§‰¢¡—π„À≠à°«à“‰Õ»°√’¡∑’Ë„™â‰¢¡—π™π‘¥
‰¡àÕ‘Ë¡µ—« · ¥ß«à“‰Õ»°√’¡∑’Ë„™â‰¢¡—π™π‘¥Õ‘Ë¡µ—«‡ªìπ à«π
ª√–°Õ∫¡’°“√√«¡µ—«°—π∫“ß à«π¢ÕßÕπÿ¿“§‰¢¡—π‰¥â¥’
·≈–¡“°°«à“‰Õ»°√’¡∑’Ë„™â‰¢¡—π™π‘¥‰¡àÕ‘Ë¡µ—« Õ¬à“ß‰√°Áµ“¡
®“°º≈°“√∑¥≈Õß∑’Ëæ∫«à“§à“¥—™π’°“√√«¡µ—«°—π¢Õß‰¢¡—π
„π‰Õ»°√’¡∑’Ë¡’ —¥ à«π¢Õß‰¢¡—ππ¡µàÕ∂—Ë«‡À≈◊Õß 100 : 0 ·≈–
50 : 50 ‰¡à¡’§«“¡·µ°µà“ß°—π∑“ß ∂‘µ‘π—Èπ (p>0.05) Õ“®
‡π◊ËÕß¡“®“°πÈ”¡—π∂—Ë«‡À≈◊Õß∑’Ë‡µ‘¡≈ß‰ª·∑π‰¢¡—ππ¡§√÷Ëß
Àπ÷Ëß„π‰Õ»°√’¡ Ÿµ√‰¢¡—ππ¡µàÕ∂—Ë«‡À≈◊Õß 50 : 50 ‰¡à‰¥â
√∫°«π°“√‡°‘¥°“√√«¡µ—«°—π∫“ß à«π¢ÕßÕπÿ¿“§‰¢¡—π
π¡·µàÕ¬à“ß„¥ „π∑“ßµ√ß°—π¢â“¡°“√‡ª≈’Ë¬π ∂“π–®“°¢Õß
‡À≈«‡ªìπ¢Õß·¢Áß¢Õß‰¢¡—ππ¡‡æ◊ËÕ„Àâ‡°‘¥°“√√«¡µ—«°—π
∫“ß à«π¢ÕßÕπÿ¿“§‰¢¡—ππ¡„π¿“«–¢Õß°“√∫à¡‰Õ»°√’¡
∑’ËÕÿ≥À¿Ÿ¡‘µË”π—Èπ¬—ß “¡“√∂‡Àπ’Ë¬«π”„ÀâÕπÿ¿“§¢Õß‰¢¡—π
∑’Ë¡’≈—°…≥–‡ªìπ¢Õß‡À≈«À√◊Õ¡’°√¥‰¢¡—π‰¡àÕ‘Ë¡µ—« Ÿß‡™àπ
πÈ”¡—π∂—Ë«‡À≈◊Õß‡°‘¥º≈÷°·≈–æ√âÕ¡∑’Ë®–√«¡µ—«°—π∫“ß à«π‰¥â
(McClements et al., 1990) ∑”„Àâ§à“¥—™π’°“√√«¡µ—«°—π
¢ÕßÕπÿ¿“§‰¢¡—π„π‰Õ»°√’¡∑’Ë¡’‰¢¡—ππ¡µàÕ∂—Ë«‡À≈◊Õß
100 : 0 ·≈– 50 : 50 ‰¡à·µ°µà“ß°—π

4. §à“§«“¡·¢Áß¢Õß‰Õ»°√’¡π¡

§à“§«“¡·¢Áß (hardness) ¢Õß‰Õ»°√’¡π¡ “¡“√∂
«—¥‰¥â‚¥¬°“√«—¥·√ßµâ“π∑“π¢Õß‰Õ»°√’¡‡¡◊ËÕ¡’·√ß¿“¬πÕ°
¡“°√–∑”∑”„Àâ‰Õ»°√’¡‡ ’¬√Ÿª∑√ß §«“¡·¢Áß¢Õß‰Õ»°√’¡
‡ªìπº≈¡“®“°À≈“¬ªí®®—¬‰¥â·°à §à“°“√¢÷ÈπøŸ ª√‘¡“≥¢Õß·¢Áß
∑—ÈßÀ¡¥ ®ÿ¥À≈Õ¡‡À≈«¢Õß‰Õ»°√’¡ ™π‘¥¢Õß “√‡æ‘Ë¡§«“¡
§ßµ—« ·≈– °“√√«¡µ—«°—π¢ÕßÕπÿ¿“§‰¢¡—π (Marshall et

al., 2003; Muse and Hartel , 2004)

®“°°“√«‘‡§√“–Àå§«“¡·ª√ª√«π (Table 4) · ¥ß
„Àâ‡ÀÁπ«à“™π‘¥·≈– —¥ à«π¢Õß‰¢¡—π¡’º≈µàÕ§à“§«“¡·¢Áß
¢Õß‰Õ»°√’¡ ‚¥¬‰Õ»°√’¡∑’Ë„™â‰¢¡—ππ¡µàÕπÈ”¡—π∂—Ë«‡À≈◊Õß
100 : 0 ¡’§à“§«“¡·¢Áß¡“°°«à“‰Õ»°√’¡∑’Ë„™â‰¢¡—ππ¡µàÕπÈ”-
¡—π∂—Ë«‡À≈◊Õß„π —¥ à«π 50:50 ·≈–‰Õ»°√’¡∑’Ë„™â‰¢¡—ππ¡
µàÕπÈ”¡—π∂—Ë«‡À≈◊Õß 0 :100 µ“¡≈”¥—∫ (p<0.05) (Table 6)

∑—Èßπ’ÈÕ“®‡π◊ËÕß¡“®“°ª√“°Ø°“√≥å°“√‡ª≈’Ë¬π ∂“π–®“°
¢Õß‡À≈«‡ªìπ¢Õß·¢Áß¢Õß‰¢¡—ππ¡∑’Ë√«¥‡√Á«·≈–‡¥àπ™—¥
°«à“πÈ”¡—π∂—Ë«‡À≈◊Õß∑’ËÕÿ≥À¿Ÿ¡‘µË”„π¿“«–∑’Ë»÷°…“ ÷́Ëß‡ªìπ
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°“√√«¡µ—«∫“ß à«π¢Õß‰¢¡—π„π‰Õ»°√’¡∑’Ë¡’‰¢¡—ππ¡µàÕ
πÈ”¡—π∂—Ë«‡À≈◊Õß 50 : 50 ‰¡à “¡“√∂µâ“π·√ß°√–∑”„π°“√
‡®“–¢ÕßÀ—««—¥‰¥â · ¥ß„Àâ‡ÀÁπ«à“§«“¡·¢Áß·√ß¢Õß‚§√ß
√à“ßµ“¢à“¬∑’Ë‡°‘¥®“°°“√√«¡µ—«°—π∫“ß à«π¢Õß‰¢¡—π„π
‰Õ»°√’¡∑’Ë¡’‰¢¡—ππ¡µàÕπÈ”¡—π∂—Ë«‡À≈◊Õß 50 : 50 ¡’§à“πâÕ¬
°«à“„π‰Õ»°√’¡∑’Ë¡’‰¢¡—ππ¡µàÕπÈ”¡—π∂—Ë«‡À≈◊Õß 100 : 0 ·¡â«à“
§à“¥—™π’°“√√«¡µ—«¢Õß‰¢¡—π„π‰Õ»°√’¡∑—Èß Õß‰¡à¡’§«“¡
·µ°µà“ß°—π (p>0.05) ∑”„Àâ§à“§«“¡·¢Áß¢Õß‰Õ»°√’¡∑’Ë¡’
‰¢¡—ππ¡µàÕπÈ”¡—π∂—Ë«‡À≈◊Õß 50 : 50 ¡’§à“πâÕ¬°«à“‰Õ»°√’¡
∑’Ë¡’‰¢¡—ππ¡µàÕπÈ”¡—π∂—Ë«‡À≈◊Õß 100 : 0 Õ¬à“ß¡’π—¬ ”§—≠
(p<0.05)

Muse ·≈– Hartel (2004) √“¬ß“π«à“§à“§«“¡·¢Áß
¢Õß‰Õ»°√’¡¬—ß¢÷Èπ°—∫§à“°“√¢÷ÈπøŸ ·≈–§à“§«“¡Àπ◊¥ª√“°Ø
„π à«π¢Õß à«πº ¡æ√âÕ¡∑”‰Õ»°√’¡·≈–¢Õß‡À≈«∑’Ë‰¡à·¢Áß
µ—«¢Õß‰Õ»°√’¡ (matrix phase) ¥â«¬ ‚¥¬®“°°“√∑¥≈Õß
æ∫«à“‰Õ»°√’¡∑’Ë„™â‰¢¡—ππ¡µàÕπÈ”¡—π∂—Ë«‡À≈◊Õß 100 : 0 ¡’
‰¢¡—π™π‘¥Õ‘Ë¡µ—«‡ªìπ à«πª√–°Õ∫‡ªìπ à«π„À≠à®÷ß¡’§«“¡
Àπ◊¥ª√“°Ø Ÿß°«à“‰Õ»°√’¡∑’Ë„™â‰¢¡—ππ¡µàÕπÈ”¡—π∂—Ë«‡À≈◊Õß
50 : 50 ·≈– 0 : 100 (Table 6) ∑”„Àâ°“√‡µ‘¡Õ“°“»‡¢â“
‰ª„π‡π◊ÈÕ¢Õß‰Õ»°√’¡¥—ß°≈à“«¢≥–µ’ªíòπ‡ªìπ‰ª‰¥â¬“° ∑”„Àâ
®”π«π‡´≈≈åÕ“°“»„π‰Õ»°√’¡¡’ª√‘¡“≥πâÕ¬°«à“‰Õ»°√’¡
∑’Ë¡’‰¢¡—ππ¡µàÕπÈ”¡—π∂—Ë«‡À≈◊Õß 50 : 50 ·≈– 0 : 100 „π
ª√‘¡“µ√∑’Ë‡∑à“°—π (Figure 1)  àßº≈„Àâ§à“°“√¢÷ÈπøŸµË” ‡π◊ÈÕ
 —¡º— ¢Õß‰Õ»°√’¡∑’Ë‰¥â®÷ß·πàπ·≈–¡’§à“§«“¡·¢Áß Ÿß ´÷Ëß
 Õ¥§≈âÕß°—∫°“√∑¥≈Õß¢Õß Wilbey ·≈–§≥– (1998) ∑’Ë
æ∫«à“§à“°“√¢÷ÈπøŸ¡’º≈µàÕ§à“§«“¡·¢Áß¢Õß‰Õ»°√’¡ ‚¥¬∂â“
°“√¢÷ÈπøŸ¡’§à“¡“°®–∑”„Àâ§à“§«“¡·¢Áß¢Õß‰Õ»°√’¡∑’Ë‰¥â¡’
§à“πâÕ¬ Õ¬à“ß‰√°Áµ“¡ Muse ·≈– √“¬ß“π«à“ª√‘¡“≥·≈–
¢π“¥¢Õßº≈÷°πÈ”·¢Áß∑’Ë‡°‘¥¢÷Èπ„π‰Õ»°√’¡¡’º≈µàÕ§à“§«“¡
·¢Áß‡™àπ°—π

5. °“√≈–≈“¬·≈–°“√√—°…“√Ÿª∑√ß¢Õß‰Õ»°√’¡π¡¢≥–

   ≈–≈“¬

°“√√«¡µ—«°—π¢ÕßÕπÿ¿“§‰¢¡—π¡’º≈µàÕÕ—µ√“°“√
≈–≈“¬¢Õß‰Õ»°√’¡ ‚¥¬∂â“°“√√«¡µ—«°—π¢ÕßÕπÿ¿“§
‰¢¡—π¡’§à“¡“°®–∑”„Àâ à«π¢Õß¢Õß‡À≈«∑’Ë‰¡à·¢Áßµ—«„π
‰Õ»°√’¡‡§≈◊ËÕπ∑’ËÀ√◊Õ‰À≈ÕÕ°®“°‚§√ß √â“ß‰¥â™â“´÷Ëß®–π”
‰ª Ÿà°“√≈–≈“¬∑’Ë™â“≈ß (Hartel et al., 2004) ‚¥¬„π°“√

º≈®“°°“√∑’Ë‰¢¡—ππ¡¡’®ÿ¥·¢Áßµ—« Ÿß°«à“πÈ”¡—π∂—Ë«‡À≈◊Õß
®÷ß‡ª≈’Ë¬π ∂“π–®“°¢Õß‡À≈«‡ªìπ¢Õß·¢Áß‰¥âßà“¬°«à“πÈ”¡—π
∂—Ë«‡À≈◊Õß (O'Brien , 2004) ∑”„Àâ‰Õ»°√’¡∑’Ë„™â‰¢¡—ππ¡
µàÕπÈ”¡—π∂—Ë«‡À≈◊Õß 0 : 100 „Àâ§à“§«“¡·¢ÁßπâÕ¬ ÿ¥·≈–
‰Õ»°√’¡∑’Ë„™â‰¢¡—ππ¡µàÕπÈ”¡—π∂—Ë«‡À≈◊Õß 100 : 0 „Àâ§à“
§«“¡·¢Áß Ÿß ÿ¥ (p<0.05) „π¢≥–∑’Ë‰Õ»°√’¡∑’Ë„™â‰¢¡—ππ¡
µàÕπÈ”¡—π∂—Ë«‡À≈◊Õß 50 : 50 ¡’§à“§«“¡·¢ÁßÕ¬Ÿà√–À«à“ß‰Õ»°√’¡
∑—Èß 2  Ÿµ√  πÕ°®“°π’È Guinard ·≈–§≥– (1997) ‰¥â√“¬-
ß“π«à“‰Õ»°√’¡∑’Ëª√–°Õ∫¥â«¬ª√‘¡“≥‰¢¡—π®”π«π¡“°·≈–/
À√◊Õ‰¢¡—π∑’Ë¡’ ∂“π–‡ªìπ¢Õß·¢Áß Ÿß (fat solid contents)

®–∑πµàÕ·√ß°√–∑”‰¥â¡“°°«à“‰Õ»°√’¡∑’Ë¡’ª√‘¡“≥‰¢¡—π
®”π«ππâÕ¬·≈–/À√◊Õ¡’ ∂“π–‡ªìπ¢Õß·¢ÁßµË”  ´÷Ëß· ¥ß«à“
‰Õ»°√’¡∑’Ë¡’ª√‘¡“≥¢Õß‰¢¡—π„π ∂“π–‡ªìπ¢Õß·¢Áß¡“°
°«à“®–∑πµàÕ·√ß°√–∑”‰¥â¡“° àßº≈„Àâ¡’§à“§«“¡·¢Áß¡“°
°«à“‰Õ»°√’¡∑’Ë¡’ª√‘¡“≥¢Õß‰¢¡—π„π ¿“π–∑’Ë‡ªìπ¢Õß·¢Áß
πâÕ¬°«à“

πÕ°®“°º≈¢Õß ∂“π–¢Õß·¢Áß¢Õß‰¢¡—π¥—ß°≈à“«
¢â“ßµâπ·≈â«°“√√«¡µ—«°—π∫“ß à«π¢ÕßÕπÿ¿“§‰¢¡—π¬—ß àß
º≈µàÕ§à“§«“¡·¢Áß¢Õß‰Õ»°√’¡¥â«¬ ‚¥¬æ∫«à“∂â“°“√√«¡µ—«
°—π∫“ß à«π¢ÕßÕπÿ¿“§‰¢¡—π¡“°®–∑”„Àâ§à“¥—™π’°“√√«¡µ—«
¢ÕßÕπÿ¿“§‰¢¡—π Ÿß  àßº≈„Àâ‡π◊ÈÕ —¡º— ¢Õß‰Õ»°√’¡¡’§à“
§«“¡·¢Áß¡“°°«à“‰Õ»°√’¡∑’Ë¡’§à“¥—™π’°“√√«¡µ—«¢ÕßÕπÿ¿“§
‰¢¡—πµË” (Muse and Hartel, 2004) ´÷Ëßº≈∑’Ë‰¥â®“°°“√
∑¥≈Õßæ∫«à“¥—™π’°“√√«¡µ—«¢ÕßÕπÿ¿“§‰¢¡—π¢Õß‰Õ»°√’¡
∑’Ë¡’‰¢¡—ππ¡µàÕπÈ”¡—π∂—Ë«‡À≈◊Õß 100 : 0 ¡’§à“¡“°°«à“¥—™π’
°“√√«¡µ—«¢ÕßÕπÿ¿“§‰¢¡—π¢Õß‰Õ»°√’¡∑’Ë¡’‰¢¡—ππ¡µàÕ
πÈ”¡—π∂—Ë«‡À≈◊Õß 0 : 100  (Table 6) ‚¥¬°“√√«¡µ—«°—π
¢ÕßÕπÿ¿“§‰¢¡—ππ¡„π‰Õ»°√’¡∑’Ë¡’‰¢¡—ππ¡µàÕπÈ”¡—π∂—Ë«
‡À≈◊Õß 100 : 0 ®–„Àâ‚§√ß√à“ßµ“¢à“¬¢Õß‡¡Á¥‰¢¡—π∑’Ë·¢Áß
·√ß®”π«π¡“°Àÿâ¡√Õ∫‡´≈≈åÕ“°“»„π‰Õ»°√’¡  ÷́Ëß‡ªìπ
º≈¢Õß°“√‡ª≈’Ë¬π ∂“π–®“°¢Õß‡À≈«‡ªìπ¢Õß·¢Áß‰¥âßà“¬
·≈–‡√Á«°«à“¢Õß‰¢¡—ππ¡‡∑’¬∫°—∫πÈ”¡—π∂—Ë«‡À≈◊Õß ‡¡◊ËÕ¡’
·√ß¿“¬πÕ°¡“°√–∑”‚§√ß√à“ßµ“¢à“¬¥—ß°≈à“«®÷ß¡’·√ßµâ“π-
∑“π‰¥â¡“°°«à“‰Õ»°√’¡∑’Ë¡’‚§√ß√à“ßµ“¢à“¬¢Õß‰¢¡—π∑’Ë‰¡à
·¢Áß·√ßÀ√◊Õ¡’®”π«ππâÕ¬°«à“ (Tharp et al., 1998) ®“°
‡Àµÿº≈¥—ß°≈à“«∑”„Àâ§à“§«“¡·¢Áß¢Õß‰Õ»°√’¡∑’Ë¡’‰¢¡—ππ¡
µàÕπÈ”¡—π∂—Ë«‡À≈◊Õß 100 : 0 ¡’§à“¡“°°«à“‰Õ»°√’¡∑’Ë¡’
‰¢¡—ππ¡µàÕπÈ”¡—π∂—Ë«‡À≈◊Õß 0 : 100 ·µàÕ¬à“ß‰√°Áµ“¡
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∑¥≈Õßπ’È∑”°“√«—¥§à“°“√≈–≈“¬¢Õß‰Õ»°√’¡Õ¬Ÿà„π√Ÿª¢Õß
‡ªÕ√å‡ Á́πµå°“√ Ÿ≠‡ ’¬¡«≈

®“° Figure 2 æ∫«à“ ‰Õ»°√’¡∑’Ë„™â‰¢¡—ππ¡µàÕ
πÈ”¡—π∂—Ë«‡À≈◊Õß 100 : 0 ·≈–‰Õ»°√’¡∑’Ë„™â‰¢¡—ππ¡µàÕ
πÈ”¡—π∂—Ë«‡À≈◊Õß„πÕ—µ√“ à«π 50:50 ¡’Õ—µ√“°“√≈–≈“¬‰¡à
·µ°µà“ß°—π∑“ß ∂‘µ‘ (p>0.05) µ≈Õ¥√–¬–‡«≈“ 90 π“∑’
·µà‰Õ»°√’¡∑’Ë„™â‰¢¡—ππ¡µàÕπÈ”¡—π∂—Ë«‡À≈◊Õß 0 : 100 „Àâ§à“
Õ—µ√“°“√≈–≈“¬„π√Ÿª¢Õß‡ªÕ√å‡´Áπµå°“√ Ÿ≠‡ ’¬¡«≈ Ÿß ÿ¥
‚¥¬‰Õ»°√’¡¥—ß°≈à“«®–≈–≈“¬À¡¥¿“¬„π 30 π“∑’ º≈∑’Ë
‰¥â‡™àππ’È‡π◊ËÕß¡“®“°°“√„™â‰¢¡—ππ¡µàÕπÈ”¡—π∂—Ë«‡À≈◊Õß 0 :

100 ´÷Ëß¡’πÈ”¡—π∂—Ë«‡À≈◊Õß∑’Ë¡’°√¥‰¢¡—π™π‘¥‰¡àÕ‘Ë¡µ—«‡ªìπ
 à«πª√–°Õ∫‡ªìπ à«π„À≠àπ—Èπ¡’®ÿ¥À≈Õ¡‡À≈«∑’ËÕÿ≥À¿Ÿ¡‘
µË”°«à“‰¢¡—ππ¡∑’Ë¡’°√¥‰¢¡—πÕ‘Ë¡µ—«¡“°°«à“ (O'Brien,

2004) ∑”„Àâ°“√§ß ¿“æ¢Õß·¢Áß¢ÕßÕπÿ¿“§‰¢¡—π∑’Ë
Õÿ≥À¿Ÿ¡‘„π°“√»÷°…“ (25 ±±1oC ) ‡ªìπ‰ª‰¥â¬“°°«à“‰Õ»°√’¡
∑’Ë„™â‰¢¡—ππ¡µàÕπÈ”¡—π∂—Ë«‡À≈◊Õß 100 : 0 ·≈– 50 : 50 °“√
∑’ËπÈ”¡—π∂—Ë«‡À≈◊Õß Ÿ≠‡ ’¬ ¿“æ°“√‡ªìπ¢Õß·¢Áß‰¥âßà“¬°«à“
‰¢¡—ππ¡∑’ËÕÿ≥À¿Ÿ¡‘»÷°…“π’È‡ªìπº≈„Àâ‚§√ß√à“ß µ“¢à“¬∑’Ë‡°‘¥
®“°°“√√«¡µ—«∫“ß à«π¢ÕßÕπÿ¿“§‰¢¡—π∑’ËÀÿâ¡º‘«¢Õß‡´≈≈å-

[Color figure can be viewed in the electronic version]

Figure 2. The relationship of mass loss (%) and
   duration time of melting of ice cream
    with milk fat : soy an oil (100 : 0) at 15
    (      ) and 20( )min whipping time,

            milk fat :soy bean oil 50 : 50 at 15 (  )
     and 20 (  ) min whipping time, milk

    fat : soy bean  oil 0 :100 at 1  ( )   and
    20  (  )min whipping time.

Õ“°“»¡’§«“¡·¢Áß·√ß≈¥≈ß·≈–∂Ÿ°∑”≈“¬‰¥âßà“¬¢÷Èπ  ‡´≈≈å
Õ“°“»∑’ËÕ¬Ÿà¿“¬„µâ‚§√ß√à“ßµ“¢à“¬®÷ß‡°‘¥°“√·µ°µ—«À√◊Õ
¬ÿ∫µ—«‰¥â‡√Á«°«à“‡´≈≈åÕ“°“»„π‰Õ»°√’¡∑’Ë„™â‰¢¡—ππ¡µàÕ
πÈ”¡—π∂—Ë«‡À≈◊Õß 100 : 0 ·≈– 50 : 50 ‡¡◊ËÕ‡´≈≈åÕ“°“»
·µ°µ—« ¡∫—µ‘„π°“√‡ªìπ©π«πªÑÕß°—π°“√∂à“¬‡∑§«“¡
‡¬ÁπÕÕ°®“°‰Õ»°√’¡¢Õß‡´≈≈åÕ“°“»®÷ß≈¥≈ß (Bolliger et

al., 2000; Marshall et al., 2003; Hartel et al., 2004;

Muse and Hartel, 2004) °“√≈–≈“¬¢Õß‰Õ»°√’¡¥—ß°≈à“«
®÷ß‡°‘¥¢÷Èπ‰¥â√«¥‡√Á«°«à“‰Õ»°√’¡∑’Ë„™â‰¢¡—ππ¡µàÕπÈ”¡—π∂—Ë«
‡À≈◊Õß 100 : 0 ·≈– 50 : 50 πÕ°®“°π’Èº≈°“√∑¥≈Õß∑’Ë
‰¥â¬—ß Õ¥§≈âÕß°—∫ß“π«‘®—¬¢Õß Granger ·≈–§≥– (2005)

∑’Ëæ∫«à“ ‰Õ»°√’¡∑’Ë„™â‰¢¡—π™π‘¥Õ‘Ë¡µ—«®–„™â√–¬–‡«≈“„π
°“√≈–≈“¬π“π°«à“‰Õ»°√’¡∑’Ë„™â‰¢¡—π™π‘¥‰¡àÕ‘Ë¡µ—«

 à«πº≈¢Õß°“√√«¡µ—«°—π∫“ß à«π¢ÕßÕπÿ¿“§
‰¢¡—πµàÕ°“√≈–≈“¬¢Õß‰Õ»°√’¡ æ∫«à“∂â“¥—™π’°“√√«¡µ—«
°—π¢ÕßÕπÿ¿“§‰¢¡—π ÷́Ëß· ¥ß∂÷ß°“√√«¡µ—«°—π∫“ß à«π
¢ÕßÕπÿ¿“§‰¢¡—π„π‰Õ»°√’¡¡’§à“ Ÿß ‰Õ»°√’¡π—Èπ®– “¡“√∂
√—°…“√Ÿª∑√ß‰«â‰¥â¥’°«à“‰Õ»°√’¡∑’Ë¡’§à“¥—™π’°“√√«¡µ—«¢Õß
‰¢¡—πµË” (Tharp et al. 1998; Bolliger et al. 2000) ´÷Ëß
º≈∑’Ë‰¥â Õ¥§≈âÕß°—∫°“√∑¥≈Õß (Table 6) ∑’Ëæ∫«à“ §à“¥—™π’
°“√√«¡µ—«°—π¢ÕßÕπÿ¿“§‰¢¡—π„π‰Õ»°√’¡∑’Ë„™â‰¢¡—ππ¡
µàÕπÈ”¡—π∂—Ë«‡À≈◊Õß 100 : 0 ·≈– 50 : 50 ‰¡à¡’§«“¡·µ°-
µà“ß°—π (p>0.05) ·≈–¡’§à“¡“°°«à“§à“¥—™π’°“√√«¡µ—«°—π
¢ÕßÕπÿ¿“§‰¢¡—π¢Õß‰Õ»°√’¡∑’Ë„™â‰¢¡—ππ¡µàÕπÈ”¡—π∂—Ë«
‡À≈◊Õß 0 : 100 (p<0.05) ∑”„Àâ‰Õ»°√’¡∑’Ë„™â‰¢¡—ππ¡µàÕ
πÈ”¡—π∂—Ë«‡À≈◊Õß 100 : 0 ·≈– 50 : 50 §ß√Ÿª∑√ß„π√–À«à“ß
°“√≈–≈“¬‰¡à·µ°µà“ß°—π·≈–¡’°“√§ß√Ÿª∑√ß∑’Ë¥’°«à“‰Õ»°√’¡
∑’Ë„™â‰¢¡—ππ¡µàÕπÈ”¡—π∂—Ë«‡À≈◊Õß 0 : 100  (Figure 3) ‚¥¬
‡¡◊ËÕæ‘®“√≥“®“° Table 6 ·≈– Figure 3a ∂÷ß 3d æ∫«à“
‰Õ»°√’¡∑’Ë„™â‰¢¡—ππ¡µàÕπÈ”¡—π∂—Ë«‡À≈◊Õß 100 : 0 ·≈– 50 :

50 ¡’§à“¥—™π’°“√√«¡µ—«¢ÕßÕπÿ¿“§‰¢¡—πª√–¡“≥ 68-92%

·≈–¬—ß§ß‡ÀÁπ≈—°…≥–√Ÿª∑√ß¢Õß‰Õ»°√’¡µ≈Õ¥√–¬–‡«≈“ 90

π“∑’ ·µà‰Õ»°√’¡∑’Ë¡’‰¢¡—ππ¡µàÕπÈ”¡—π∂—Ë«‡À≈◊Õß 0 : 100

¡’§à“¥—™π’°“√√«¡µ—«¢ÕßÕπÿ¿“§‰¢¡—πª√–¡“≥ 12-20%

·≈–‰¡à “¡“√∂√—°…“√Ÿª∑√ß‰«â‰¥â (Figure 3e ·≈– 3f)  ∑—Èßπ’È
Muse ·≈– Hartel (2004)√“¬ß“π«à“‰Õ»°√’¡∑’Ë¡’§à“¥—™π’
°“√√«¡µ—«¢ÕßÕπÿ¿“§‰¢¡—ππâÕ¬°«à“ 30 % ®–≈–≈“¬
Õ¬à“ß√«¥‡√Á«·≈–‰¡à “¡“√∂√—°…“√Ÿª∑√ß¢Õß‰Õ»°√’¡‰«â‰¥â
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Figure 3. Shape changing of ice cream with different ratio of milk fat to soy bean oil and whipping time

   after observation for 90 min; a) milk fat : soy bean oil 100 : 0 at 15 min whipping time, b) milk

   fat : soy bean oil 100 : 0 at 20 min whipping time, c) milk fat : soy bean oil 50 : 50 at 15 min

   whipping  time, d) milk fat : soy bean oil 50 : 50 at 20 min whipping time, e) milk fat : soy bean

   oil 0 : 100 at  15 min whipping time and f) milk fat : soy bean oil 0 : 100 at 20 min whipping

   time.

¥’‡∑’¬∫‡∑à“°—∫‰Õ»°√’¡∑’Ë¡’§à“¥—™π’°“√√«¡µ—«¢ÕßÕπÿ¿“§
‰¢¡—π¡“°°«à“ 50 %

 à«π√–¬–‡«≈“„π°“√µ’ªíòπ‰Õ»°√’¡„π·µà≈– Ÿµ√‰¡à
¡’º≈µàÕÕ—µ√“°“√≈–≈“¬  ‡π◊ËÕß®“°§à“‡ªÕ√å‡ Á́πµå°“√ Ÿ≠‡ ’¬
¡«≈·≈–°“√‡ ’¬√Ÿª∑√ß¢Õß‰Õ»°√’¡∑’Ë„™â‰¢¡—ππ¡µàÕπÈ”¡—π
∂—Ë«‡À≈◊Õß„π·µà≈– Ÿµ√‰¡à¡’§«“¡·µ°µà“ß°—π (p>0.05)

(Figure 2 ·≈– 3) Õ¬à“ß‰√°Áµ“¡ Koxholt ·≈–§≥– (2001)

·≈–Muse ·≈– Hartel (2004) æ∫«à“πÕ°®“°¥—™π’°“√
√«¡µ—«°—π¢ÕßÕπÿ¿“§‰¢¡—π·≈–§«“¡§«“¡Àπ◊¥ª√“°Ø®–
¡’º≈µàÕ°“√≈–≈“¬¢Õß‰Õ»°√’¡·≈â« ¢π“¥¢Õßº≈÷°πÈ”·¢Áß

∑’Ëæ∫„π‰Õ»°√’¡°Á¡’º≈µàÕ°“√≈–≈“¬‡™àπ°—π

        √ÿª

 —¥ à«π¢Õß‰¢¡—ππ¡µàÕπÈ”¡—π∂—Ë«‡À≈◊Õß¡’º≈µàÕ
§ÿ≥¿“æ¢Õß‰Õ»°√’¡ ‰¥â·°à §à“°“√¢÷ÈπøŸ ¢π“¥¢Õß‡´≈≈å
Õ“°“»  §à“¥—™π’°“√√«¡µ—«°—π¢ÕßÕπÿ¿“§‰¢¡—π §à“§«“¡
·¢Áß Õ—µ√“°“√≈–≈“¬ ·≈–°“√√—°…“√Ÿª∑√ß¢Õß‰Õ»°√’¡  „π
¢≥–∑’Ë√–¬–‡«≈“„π°“√µ’ªíòπ¡’º≈‚¥¬µ√ßµàÕ§à“°“√¢÷ÈπøŸ
·≈–¢π“¥‡´≈≈åÕ“°“»„π‰Õ»°√’¡  à«πº≈¢ÕßªØ‘ —¡æ—π∏å
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