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∑’Ë‡À¡“– ¡¢Õßπ¡‡ª√’È¬«æ√âÕ¡¥◊Ë¡º ¡™“‡¢’¬«

Use of response surface methodology to optimize yoghurt and sugar
of drinking yoghurt containing green tea
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∫∑§—¥¬àÕ: ‚¬‡°‘√åµ·≈–πÈ”µ“≈®—¥‡ªìπ à«πª√–°Õ∫À≈—°¢Õßπ¡‡ª√’È¬«æ√âÕ¡¥◊Ë¡º ¡™“‡¢’¬« «‘∏’«‘‡§√“–Àåæ◊Èπº‘«µÕ∫ πÕß

∂Ÿ°„™â„π°“√À“ª√‘¡“≥∑’Ë‡À¡“– ¡¢Õß à«πª√–°Õ∫¥—ß°≈à“« °“√‡µ‘¡‚¬‡°‘√åµ·≈–πÈ”µ“≈ àßº≈°√–∑∫µàÕ§ÿ≥¿“æ ∑—Èß¥â“π

°“¬¿“æ‡§¡’ ®ÿ≈‘π∑√’¬å ·≈–ª√– “∑ —¡º—  ‚¥¬ª√‘¡“≥∑’Ë‡À¡“– ¡¢Õß‚¬‡°‘√åµ·≈–πÈ”µ“≈„πº≈‘µ¿—≥±åπ¡‡ª√’È¬«

æ√âÕ¡¥◊Ë¡ ®“°°“√§”π«≥¥â«¬‚ª√·°√¡ Design-Expert §◊Õ 20% ·≈– 20% ´÷Ëßª√‘¡“≥¥—ß°≈à“«®–∑”„Àâ‰¥â§ÿ≥¿“æ¢Õß

‚¬‡°‘√åµ∑’Ë¥’¥—ßπ’È §à“§«“¡ «à“ß (46.83) ª√‘¡“≥πÈ”∑’Ë®ÿ≈‘π∑√’¬åπ”‰ª„™â (0.88) ª√‘¡“≥¢Õß·¢Áß∑—ÈßÀ¡¥ (19.1oBrix) §à“§«“¡

‡ªìπ°√¥-¥à“ß (4.51) ª√‘¡“≥‚ª√µ’π (0.44%) ª√‘¡“≥πÈ”µ“≈√’¥‘«´å (0.43%) πÈ”µ“≈ Ÿ́‚§√  (16.27%) πÈ”µ“≈∑—ÈßÀ¡¥ (16.69%)

ª√‘¡“≥°√¥·≈§µ‘° (1549 ppm) §«“¡™◊Èπ (80.43%) ·≈–‡∂â“ (0.08%) (§” ”§—≠: ™“‡¢’¬«, π¡‡ª√’È¬«æ√âÕ¡¥◊Ë¡, æ◊Èπº‘«

°“√µÕ∫ πÕß)

ABSTRACT: Yoghurt and sugar were main ingredients of ready-to-drink yoghurt mixed with green tea. The response
surface methodology was employed to determine the optimized quantity of these constituents. The addition of
yoghurt and sugar influenced product quality in all aspects of physical, chemical, microbiological, and sensory.
The appropriate quantity of yoghurt and sugar in ready-to-drink yoghurt mixed with green tea was computed by
Design-Expert program and resulted in 20% for both components. The subsequent experiment with this formula
yielded a good quality yoghurt with the following properties; L value (46.83), a

w
 (0.88), total soluble solid (19.1oBrix),

pH (4.51), protein content (0.44%), reducing sugar content (0.43%), sucrose content (16.27%), total sugar content
(16.69%), lactic acid content (1549 ppm), moisture content (80.43%), and ash content (0.08%). (Keywords: green
tea, drinking yoghurt, response surface)
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∫∑π”

ªí®®ÿ∫—πºŸâ∫√‘‚¿§‡√‘Ë¡„Àâ§«“¡ ”§—≠µàÕ ÿ¢¿“æ

·≈–¡’·π«‚πâ¡„π°“√∫√‘‚¿§Õ“À“√‡æ◊ËÕ ÿ¢¿“æ¡“°¢÷Èπ

‚¬‡°‘√åµ‡ªìπº≈‘µ¿—≥±åÕ“À“√‡æ◊ËÕ ÿ¢¿“æ™π‘¥Àπ÷Ëß ‚¥¬

®—¥‡ªìπº≈‘µ¿—≥±å∑’Ë‰¥â®“°°“√À¡—°‡™◊ÈÕ·∫§∑’‡√’¬∑’Ë

 “¡“√∂ √â“ß°√¥·≈§µ‘§®“°πÈ”µ“≈·≈§‚µ „ππÈ”π¡

‰¥â ≈—°…≥–∑’Ë‰¥â®÷ß‡ªìπ¡«≈‡π◊ÈÕ‡¥’¬«°—π·≈–‡ªìπ¢Õß·¢Áß

°÷Ëß‡À≈« (coagulum) ª√–°Õ∫¥â«¬ “√Õ“À“√·≈–‡°≈◊Õ·√à

À≈“¬™π‘¥ √«¡∑—Èß¡’‡™◊ÈÕ®ÿ≈‘π∑√’¬å∑’Ë‡ªìπª√–‚¬™πå·≈–

„™â„π°“√À¡—°√à«¡Õ¬Ÿà¥â«¬ ‰¥â·°à Lactobacillus bulgaricus

·≈– Streptococcus thermophillus (www.thaidairy.org/

yoghurt.htm) √Ÿª·∫∫¢Õß‚¬‡°‘√åµ·∫àßÕÕ°‰¥â‡ªìπ 4 ™π‘¥

‰¥â·°à (1) ‚¬‡°‘√åµ™π‘¥‡´Áµ (plain yoghurt À√◊Õ set

yoghurt) §◊Õ ‚¬‡°‘√åµ∑’Ëº≈‘µ‚¥¬π”πÈ”π¡∑’Ëºà“π°√–∫«π°“√

ª√—∫¡“µ√∞“π°“√‚Œ‚¡®‘‰π´å °“√„Àâ§«“¡√âÕπ·≈–

‡æ“–‡™◊ÈÕ‡√‘Ë¡µâπ‡ªìπ∑’Ë‡√’¬∫√âÕ¬·≈â«¡“∫√√®ÿ≈ß„π¿“™π–

¬àÕ¬∑’Ë®–„™â®”Àπà“¬À√◊Õ∫√‘‚¿§ ·≈â«π”‰ªÀ¡—°„Àâπ¡

µ°µ–°Õπ„π¿“™π–π—Èπ À≈—ß®“°π—Èπ®÷ß∑”°“√·™à‡¬Áπ

‡æ◊ËÕ‡°Á∫√—°…“‚¥¬‰¡à¡’°“√°«π (2) ‚¬‡°‘√åµ™π‘¥°«π

(stirred yoghurt) §◊Õ ‚¬‡°‘√åµ∑’ËÀ¡—°„Àâπ¡µ°µ–°Õπ

„π∂—ßÀ¡—°„À≠à‡√’¬∫√âÕ¬·≈â«®÷ßπ”‚¬‡°‘√åµ¡“∫√√®ÿ≈ß

„π¿“™π–∑’Ë„™â®”Àπà“¬À√◊Õ∫√‘‚¿§ (3) ‚¬‡°‘√åµº≈‰¡â

™π‘¥ «‘  ‰µ≈å (Swiss style fruit yoghurt) ‚¬‡°‘√åµ

™π‘¥π’È ‡¡◊ËÕÀ¡—°π¡®π‡ªìπ‚¬‡°‘√åµ„π∂—ßÀ¡—° ®–º ¡

º≈‰¡â≈ß‰ª„π∂—ßÀ¡—°·≈â«°«π„Àâ‡¢â“°—π ®“°π—Èπ®÷ßπ”

‚¬‡°‘√åµ∑’Ëº ¡º≈‰¡â°«π¡“∫√√®ÿ¿“™π–∑’Ë„™â®”Àπà“¬

(4) π¡‡ª√’È¬«æ√âÕ¡¥◊Ë¡ (drinking yoghurt or yoghurt drink)

‡ªìπº≈‘µ¿—≥±å∑’Ëπ”‡Õ“‚¬‡°‘√åµ∑’ËÀ¡—°„π∂—ßÀ¡—°¡“

‡®◊Õ®“ß¥â«¬πÈ”‡™◊ËÕ¡ πÈ”º—° ·≈–/À√◊Õ πÈ”º≈‰¡â·≈â«

ª√ÿß·µàß‚¥¬‡µ‘¡ “√‡®◊ÕªπÕ“À“√ ‡™àπ  ’ °≈‘Ëπº≈‰¡â

·≈– “√‡ √‘¡§«“¡§ßµ—« ‡ªìπµâπ ®÷ß¡’≈—°…≥–‡À≈«

 “¡“√∂¥◊Ë¡‰¥â (≈Ÿ°®—π∑√å, 2524)

π¡‡ª√’È¬«æ√âÕ¡¥◊Ë¡‡ªìπº≈‘µ¿—≥±å‚¬‡°‘√åµ∑’Ë¡’≈—°…≥–

‡À≈«·≈–ßà“¬µàÕ°“√∫√‘‚¿§ √«¡∂÷ß “¡“√∂ª√—∫·µàß

°≈‘Ëπ√ „Àâ‡ªìπ‰ªµ“¡§«“¡µâÕß°“√¢ÕßºŸâ∫√‘‚¿§‰¥â

´÷Ëß„πªí®®ÿ∫—πº≈‘µ¿—≥±åπÈ”™“‡¢’¬«æ√âÕ¡¥◊Ë¡‰¥âÕÕ°«“ß

®”Àπà“¬„π∑âÕßµ≈“¥·≈–‰¥â√—∫§«“¡π‘¬¡‡ªìπÕ¬à“ß¡“°

¥—ßπ—Èπ°“√·ª√√Ÿªº≈‘µ¿—≥±åπ¡‡ª√’È¬«æ√âÕ¡¥◊Ë¡‚¥¬¡’

 à«πº ¡¢ÕßπÈ”™“‡¢’¬«‡ªìπ à«πª√–°Õ∫ ®–∑”„Àâ‰¥â

√—∫ª√–‚¬™πå®“°∑—Èß®ÿ≈‘π∑√’¬å∑’ËÕ¬Ÿà „π‚¬‡°‘√åµ·≈–

 “√µâ“πÕπÿ¡Ÿ≈Õ‘ √–∑’ËÕ¬Ÿà„π™“‡¢’¬« πÕ°®“°π’È¬—ß™à«¬

‡æ‘Ë¡∑“ß‡≈◊Õ°„π°“√∫√‘‚¿§º≈‘µ¿—≥±å„π°≈ÿà¡¥—ß°≈à“«

‰¥â¡“°¢÷Èπ

®“°°“√»÷°…“¢Õß ÿ¿‡«∑ ·≈–§≥– (2549)

æ∫«à“ ≈Ÿ°‡¥◊Õ¬ “¡“√∂π”¡“„™â‡ªìπ«—µ∂ÿ¥‘∫„π°“√º≈‘µ

‚¬‡°‘√åµ‰¥â ‚¥¬„™âÕ—µ√“ à«π≈Ÿ°‡¥◊Õ¬µàÕπÈ” –Õ“¥

‡∑à“°—∫ 1:10 ·≈â«π”¡“º ¡°—∫πÈ”™“‡¢’¬«°àÕπ∑’Ë®–‡¢â“

 Ÿà°√–∫«π°“√∑”·Àâß·∫∫·™à‡¬◊Õ°·¢Áß °“√„™â≈Ÿ°‡¥◊Õ¬

„π°“√º≈‘µπ—Èπ®–¡’§ÿ≥ ¡∫—µ‘™à«¬¬—∫¬—ÈßªØ‘°‘√‘¬“°“√·æâ

(allergic reaction) ¬—∫¬—Èß°“√‡æ‘Ë¡®”π«π¢Õß‡´≈≈å¡–‡√Áßµ—∫

·≈–™à«¬≈¥°“√‡°‘¥¡–‡√Áß≈”‰ â‰¥âÕ’°¥â«¬ (Duke, 1983;

Chang et al., 2003; Shih et al., 2004) πÕ°®“°π’È

πÈ”™“‡¢’¬«∑’Ë„™â‡ªìπ à«πª√–°Õ∫¢Õßº≈‘µ¿—≥±å‚¬‡°‘√åµ

æ√âÕ¡¥◊Ë¡™π‘¥ºßπ—Èπ  ¡’ “√µâ“πÕπÿ¡Ÿ≈Õ‘ √–™à«¬ªÑÕß°—π

‚√§¡–‡√Áß ≈¥√–¥—∫‰¢¡—π·≈–πÈ”µ“≈„π‡≈◊Õ¥ ™à«¬≈¥

πÈ”Àπ—° √—°…“ ÿ¢¿“æ„π™àÕßª“°  ¬—∫¬—Èß‚√§‰¢¢âÕÕ—°‡ ∫

¬—∫¬—Èß¿“«–Õ“À“√‡ªìπæ‘… (www.gpo.or.th/rdi/htmls/

greentea.html)

¥—ßπ—Èπ°“√»÷°…“ Ÿµ√∑’Ë‡À¡“– ¡¢Õßº≈‘µ¿—≥±å

π¡‡ª√’È¬«æ√âÕ¡¥◊Ë¡®÷ß‡ªìπ°“√»÷°…“¢—Èπæ◊Èπ∞“π‡æ◊ËÕ

ª√—∫ª√ÿß·≈–æ—≤π“ Ÿµ√°“√º≈‘µ„Àâ‡ªìπ∑’Ë¬Õ¡√—∫¢Õß

ºŸâ∫√‘‚¿§ √«¡∂÷ß “¡“√∂Õ∏‘∫“¬·π«‚πâ¡°“√‡ª≈’Ë¬π·ª≈ß

§à“∑“ß§ÿ≥¿“æ„π¥â“π°“¬¿“æ ‡§¡’ ·≈–®ÿ≈‘π∑√’¬å

∑’Ë¢÷ÈπÕ¬Ÿà°—∫°“√‡ª≈’Ë¬π·ª≈ßª√‘¡“≥ à«πª√–°Õ∫µà“ßÊ

¢Õßº≈‘µ¿—≥±å ´÷Ëß„π°“√»÷°…“§√—Èßπ’È‰¥âÀ“ª√‘¡“≥∑’Ë

‡À¡“– ¡¢ÕßπÈ”µ“≈·≈–‚¬‡°‘√åµ„πº≈‘µ¿—≥±åπ¡‡ª√’È¬«

æ√âÕ¡¥◊Ë¡º ¡™“‡¢’¬« ·≈–· ¥ß„π√Ÿª¢Õß ¡°“√

§«“¡ —¡æ—π∏å¢Õß§à“∑“ß§ÿ≥¿“æµà“ßÊ °—∫ª√‘¡“≥¢Õß

πÈ”µ“≈·≈–‚¬‡°‘√åµ∑’Ë∂Ÿ°„™â‡ªìπ à«πª√–°Õ∫
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«‘∏’°“√»÷°…“

1. °“√‡µ√’¬¡‚¬‡°‘√åµ
π”≈Ÿ°‡¥◊Õ¬ (µ√“‰√à∑‘æ¬å, ∫√‘…—∑ ‰√à∏—≠≠– ®”°—¥,

ππ∑∫ÿ√’, ª√–‡∑»‰∑¬) ¡“∫¥≈–‡Õ’¬¥®”π«π 3.5%

º ¡≈ß„ππÈ” –Õ“¥ µâ¡∑’ËÕÿ≥À¿Ÿ¡‘ 70o´ π“π 30 π“∑’

À≈—ß®“°π—Èππ”‰ª°√Õß¥â«¬ºâ“°√Õß 2 ™—Èπ ‡æ◊ËÕ·¬°‡Õ“

πÈ”≈Ÿ°‡¥◊Õ¬ÕÕ°®“°°“° π”πÈ”≈Ÿ°‡¥◊Õ¬∑’Ë‰¥â¡“º ¡

°—∫π¡ºß®”π«π 10% ‡µ‘¡‡®≈“µ‘π≈ß‰ª 2% ·≈â«µâ¡

Õ’°§√—Èß∑’ËÕÿ≥À¿Ÿ¡‘ 85o´ π“π 30 π“∑’ µ—Èß‰«â∑’ËÕÿ≥À¿Ÿ¡‘

ÀâÕß®π°√–∑—Ëß à«πº ¡∑’Ë‰¥â‡¬Áπ≈ß‡∑à“°—∫Õÿ≥À¿Ÿ¡‘ÀâÕß

‡µ‘¡‡™◊ÈÕº ¡ Lactobacillus bulgaricus ·≈– Streptococcus

thermophilus (∫√‘…—∑‡Õ‡™’¬ªî§ ª√–‡∑»‰∑¬®”°—¥ ¡À“™π,

°√ÿß‡∑æ, ª√–‡∑»‰∑¬) ≈ß‰ª 0.1% ∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 30o´

π“π 6 ™—Ë«‚¡ß

2. °“√‡µ√’¬¡πÈ”™“‡¢’¬«
π” “√ °—¥™“‡¢’¬« (Matcha Green Tea,  Ujinotsu-

yuseicha Co., Ltd., Kyoto, Japan) ®”π«π 2% º ¡≈ß

„ππÈ” –Õ“¥ ‡µ‘¡πÈ”µ“≈∑√“¬ (∫√‘…—∑ πÈ”µ“≈¡‘µ√º≈

®”°—¥,  ÿæ√√≥∫ÿ√’) ®”π«πµ“¡ Ÿµ√°“√∑¥≈Õß (Table 1)

·≈–‡µ‘¡ “√ carboxyl methyl cellulose (∫√‘…—∑ ‚Õ «’

‡§¡‘‡§‘≈ ®”°—¥, ‡™’¬ß„À¡à, ª√–‡∑»‰∑¬) ®”π«π 0.1%

À≈—ß®“°π—Èππ”‰ªµâ¡∑’ËÕÿ≥À¿Ÿ¡‘ 85o´ π“π 15 π“∑’

·≈â«®÷ßµ—Èß∑‘Èß‰«â„Àâ‡¬Áπ∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß

3. °“√º≈‘µπ¡‡ª√’È¬«æ√âÕ¡¥◊Ë¡
ªíòπ‚¬‡°‘√åµ¥â«¬‡§√◊ËÕßªíòπ (Cucina HR1799/6, Philips,

Philips Electronic NV Co., LTD., Netherlands) º ¡ à«π

¢Õß‚¬‡°‘√åµªíòπ°—∫πÈ”™“‡¢’¬«µ“¡ —¥ à«π„π Table 1

À≈—ß®“°π—Èππ”‰ª‡°Á∫‰«â„πµŸâ‡¬Áπ∑’ËÕÿ≥À¿Ÿ¡‘µË”°«à“ 10o´

4. °“√«“ß·ºπ°“√∑¥≈Õß·≈–«‘‡§√“–Àåº≈
°“√»÷°…“ª√‘¡“≥‚¬‡°‘√åµ„π™à«ß 20-80% ·≈–

πÈ”µ“≈ 2-20% ∑’Ë¡’º≈µàÕ§ÿ≥¿“æ¢Õßπ¡‡ª√’È¬«æ√âÕ¡¥◊Ë¡

‰¥â«“ß·ºπ°“√∑¥≈Õß·∫∫ 22 Factorial experimental

design in central composite design (Table 1) ∑”°“√

µ√«®«‘‡§√“–Àå§ÿ≥¿“æ¥â“π°“¬¿“æ ‰¥â·°à §à“ ’„π√–∫∫

Hunter Lab (Minolta Camera Co., Ltd., Osaka, Japan)

§à“§«“¡Àπ◊¥ (Brookfield, U.S.A.)  §à“ a
w
 (Aqualab

Model Series 3, U.S.A.) ª√‘¡“≥¢Õß·¢Áß∑—ÈßÀ¡¥∑’Ë

≈–≈“¬‰¥â (Hand refractometer)  ·≈–§à“ pH (Precisa

900, Switzerland) °“√«‘‡§√“–Àå§ÿ≥¿“æ¥â“π‡§¡’ ‰¥â·°à

‚ª√µ’π πÈ”µ“≈√’¥‘«´å  πÈ”µ“≈´Ÿ‚§√   ‰¢¡—π §«“¡™◊Èπ

‡∂â“ ·≈–πÈ”µ“≈∑—ÈßÀ¡¥ (AOAC, 2000) °“√«‘‡§√“–Àå

¥â“π®ÿ≈‘π∑√’¬å ‰¥â·°à ª√‘¡“≥·∫§∑’‡√’¬º≈‘µ°√¥·≈§µ‘°

ª√‘¡“≥®ÿ≈‘π∑√’¬å∑—ÈßÀ¡¥ (AOAC, 1995) °“√«‘‡§√“–Àå

∑“ß¥â“πª√– “∑ —¡º—  ‰¥â·°à   ’ °≈‘Ëπ‚¬‡°‘√åµ °≈‘Ëπ

™“‡¢’¬« √ ‡ª√’È¬« √ À«“π §«“¡Àπ◊¥ °“√·¬°™—Èπ

·≈–°“√¬Õ¡√—∫‚¥¬√«¡ º≈∑’Ëµ√«®«—¥‰¥â‡ªìπµ—«‡≈¢

®–∂Ÿ°π”¡“«‘‡§√“–Àå∑“ß ∂‘µ‘‚¥¬„™â‚ª√·°√¡ Microsoft

Table 1 Formulation of yoghurt and sugar for drinking yoghurt containing green tea.
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Office Excel 2003 (Washington, U.S.A.) version 8.0,

Design-Expert version 6.0.2 (Stat-Ease Inc., Minneopolis)

·≈– Statistica ver.5.0 (Statsoft Inc., Tulsa)

5. °“√µ√«®«‘‡§√“–Àåª√‘¡“≥°√¥·≈§µ‘°¥â«¬«‘∏’
High Performance Liquid Chromatography
(HPLC)

π”µ—«Õ¬à“ß®”π«π 1 ¡≈. „ à„πÀ≈Õ¥ªíòπ‡À«’Ë¬ß

¢π“¥ 2 ¡≈. ·≈â«π”‰ªªíòπ‡À«’Ë¬ß∑’Ë§«“¡‡√Á«√Õ∫ 13,000

√Õ∫µàÕπ“∑’ (MIKRO 22R, Hettich Zentrifugen, Germany)

‡ªìπ‡«≈“ 5 π“∑’ ∑’ËÕÿ≥À¿Ÿ¡‘ 4o´ ®”π«π 2 §√—Èß À≈—ß®“°

π—Èππ” à«π¢Õß¢Õß‡À≈«¥â“π∫π∑’Ë‰¥â®“°°“√ªíòπ‡À«’Ë¬ß

¡“°√Õßºà“π‡¡¡‡∫√π™π‘¥‰π≈Õπ¢π“¥ 0.2 ‰¡‚§√‡¡µ√

·≈â«®÷ßπ”‰ª©’¥„π‡§√◊ËÕß HPLC (SCL-10Avp, Zhimadzu,

Japan)

 ¿“«–¢Õß‡§√◊ËÕß HPLC ¡’¥—ßπ’È ª√‘¡“≥µ—«Õ¬à“ß

∑’Ë„™â‡∑à“°—∫ 20 ‰¡‚§√≈‘µ√ ©’¥ºà“π§Õ≈—¡πå Aminex

300X7.8 mm HPX-87H ion exclusion column ´÷Ëß§«∫§ÿ¡

Õÿ≥À¿Ÿ¡‘¢Õß§Õ≈—¡πåÕ¬Ÿà∑’Ë 38o´ ¥â«¬ column oven

(CTO-10ASvp, Zhimadzu, Japan) ‚¥¬„™â “√≈–≈“¬

∫—ø‡øÕ√å¢Õß°√¥´—≈øŸ√‘°§«“¡‡¢â¡¢âπ 0.005 ‚¡≈“√å

(Merck, Germany) ‡ªìπ “√µ—«æ“ ·≈–„™â√–∫∫ isocratic

∑’Ë√–¥—∫Õ—µ√“°“√‰À≈‡∑à“°—∫ 0.75 ¡≈./π“∑’ ‡¡◊ËÕ “√

∑’ËµâÕß°“√µ√«®«‘‡§√“–Àå‰À≈ºà“π‡§√◊ËÕßµ√«®«—¥ (FID

detector, Zhimadzu, Japan) ®–ª√“°Øæ’§ÕÕ°¡“∑’Ë™à«ß

‡«≈“ª√–¡“≥ 10.2-10.3 π“∑’ ¥—ß· ¥ß„π Figure  1

Figure 1 Chromatograms of 100 ppm lactic acid standard (A) and drinking yoghurt sample (B).
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º≈°“√»÷°…“

®“°°“√»÷°…“√–¥—∫°“√‡µ‘¡‚¬‡°‘√åµª√‘¡“≥

20-80% ·≈–πÈ”µ“≈ª√‘¡“≥ 2-20% æ∫«à“ ‚¬‡°‘√åµ

·≈–πÈ”µ“≈¡’º≈µàÕ°“√‡ª≈’Ë¬π·ª≈ß§ÿ≥≈—°…≥–

∑“ß°“¬¿“æ¥â“π §à“§«“¡ «à“ß (L value), a
w
,

ª√‘¡“≥¢Õß·¢Áß∑—ÈßÀ¡¥ ·≈–§à“ pH (Figure 2-5)

 à«π§ÿ≥≈—°…≥–¥â“π‡§¡’ ‰¥â·°à ª√‘¡“≥‚ª√µ’π ª√‘¡“≥

πÈ”µ“≈√’¥‘«´å ª√‘¡“≥πÈ”µ“≈ Ÿ́‚§√  ª√‘¡“≥πÈ”µ“≈

∑—ÈßÀ¡¥ ª√‘¡“≥°√¥·≈§µ‘° §à“§«“¡™◊Èπ ·≈–ª√‘¡“≥

‡∂â“ (Figure  6-12)  πÕ°®“°π’È°“√‡ª≈’Ë¬π·ª≈ßª√‘¡“≥

‚¬‡°‘√åµ·≈–πÈ”µ“≈¬—ß àßº≈µàÕ§ÿ≥ ¡∫—µ‘∑“ß¥â“π

ª√– “∑ —¡º—  ‰¥â·°à °≈‘Ëπ™“‡¢’¬« §«“¡Àπ◊¥ ·≈–

°“√·¬°™—Èπ (Figure 13-15)

®“° Figure 2 æ∫«à“ §à“§«“¡ «à“ß®–‡æ‘Ë¡ Ÿß¢÷Èπ

µ“¡°“√‡æ‘Ë¡ª√‘¡“≥‚¬‡°‘√åµ ∑—Èßπ’È‡π◊ËÕß®“°‚¬‡°‘√åµ¡’

 ’¢“«®÷ß àßº≈„Àâº≈‘µ¿—≥±åπ¡‡ª√’È¬«æ√âÕ¡¥◊Ë¡¡’ ’¢“«

À√◊Õ¡’§«“¡ «à“ß‡æ‘Ë¡¡“°¢÷Èπ Õ¬à“ß‰√°Áµ“¡ °“√‡æ‘Ë¡

ª√‘¡“≥πÈ”µ“≈®– àßº≈„Àâ§à“§«“¡ «à“ß≈¥≈ß  ‡π◊ËÕß®“°

‡¡◊ËÕª√‘¡“≥πÈ”µ“≈‡æ‘Ë¡¡“°¢÷Èπ ªØ‘°‘√‘¬“ Browning

reaction  “¡“√∂‡°‘¥‰¥â¡“°¢÷Èπ„π°√–∫«π°“√„Àâ

§«“¡√âÕπ°—∫πÈ”™“‡¢’¬«∑’Ë∂Ÿ°º ¡°—∫πÈ”µ“≈ ( “¬ π¡

·≈– ‘√’, 2539) ´÷ËßªØ‘°‘√‘¬“¥—ß°≈à“«®–∑”„Àâ‰¥â “√

 ’πÈ”µ“≈‡æ‘Ë¡ Ÿß¢÷Èπ  ®÷ß àßº≈„Àâ§à“§«“¡ «à“ß≈¥πâÕ¬≈ß

Figure 2
ª√‘¡“≥πÈ”Õ‘ √–∑’Ë®ÿ≈‘π∑√’¬å “¡“√∂π”‰ª„™â‰¥â (a

w
)

¡’§«“¡º—π·ª√¢÷Èπ≈ß‰¡à¡“°π—°µ“¡ª√‘¡“≥‚¬‡°‘√åµ

·≈–πÈ”µ“≈∑’Ë‡µ‘¡≈ß„πº≈‘µ¿—≥±å  ‚¥¬§à“®–Õ¬Ÿà„π™à«ß

0.87-0.89 (Figure 3) §à“¥—ß°≈à“« “¡“√∂∑”„Àâ®ÿ≈‘π∑√’¬å

®”æ«°·∫§∑’‡√’¬ ¬’ µå ·≈–√“‡®√‘≠¢÷Èπ‰¥â  ( ÿ¡“≈’, 2539)

Õ¬à“ß‰√°Áµ“¡ À“° “¡“√∂ª√—∫‡ª≈’Ë¬π§à“ a
w
 „Àâ¡’§à“

µË”°«à“ 0.60 °Á®– “¡“√∂¬—∫¬—Èß°“√‡®√‘≠¢Õß®ÿ≈‘π∑√’¬å

∑—Èß “¡™π‘¥¥—ß∑’Ë°≈à“«¢â“ßµâπ‰¥â  ¥—ßπ—ÈπÕ“®¡’°“√»÷°…“

Õ“¬ÿ°“√‡°Á∫√—°…“¢Õßº≈‘µ¿—≥±åπ¡‡ª√’È¬«æ√âÕ¡¥◊Ë¡

Figure 2 Effects of yoghurt and sugar on L value of
drinking yoghurt containing green tea

Figure 3 Effects of yoghurt and sugar on water activity
of drinking yoghurt containing green tea.

Figure 4 Effects of yoghurt and sugar on total soluble
solid of drinking yoghurt containing green tea.

Figure 5 Effects of yoghurt and sugar on pH of drinking
yoghurt containing green tea.

L value=48.29069+(0.24644*yoghurt)-(0.20074*sugar)
R2=0.9239

Water activity=0.89244-(4.20670*10-18*yoghurt)-(4.16667*10-4*sugar)
R2=0.9397

Total soluble solid (Brix)=3.05522+(0.014074*yoghurt)+(0.88519*sugar)-
(4.95370*10-3*yoghurt*sugar) R2=0.9984

PH=4.29168-(1.57407*10-3*yoghurt)+(0.016481*sugar)-
(2.12963*10-4*yoghurt*sugar) R2=0.9892
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Figure 6 Effects of yoghurt and sugar on protein of
drinking yoghurt containing green tea

Figure 7 Effects of yoghurt and sugar on reducing sugar
of drinking yoghurt containing green tea.

Figure 8 Effects of yoghurt and sugar on sucrose sugar
of drinking yoghurt containing green tea.

Figure 9 Effects of yoghurt and sugar on total sugar of
drinking yoghurt containing green tea.

Figure 10 Effects of yoghurt and sugar on lactic acid
content of drinking yoghurt containing green
tea.

Figure 11 Effects of yoghurt and sugar on moisture
content of drinking yoghurt containing green
tea.

‡æ◊ËÕ∫àß∫Õ°«—πÀ¡¥Õ“¬ÿÀ√◊Õ∑”°“√·ª√√Ÿªπ¡‡ª√’È¬«

æ√âÕ¡¥◊Ë¡„Àâ‡ªìπºß¥â«¬«‘∏’·Àâß·∫∫·™à‡¬◊Õ°·¢Áß (Freeze

dry) ́ ÷Ëß®– “¡“√∂™à«¬¬◊¥Õ“¬ÿ„π°“√‡°Á∫√—°…“‰¥âπ“π¢÷Èπ

‚¥¬≈¥‚Õ°“ °“√‡®√‘≠¢Õß‡™◊ÈÕ®ÿ≈‘π∑√’¬å∑’Ë°àÕ„Àâ‡°‘¥

Õ“À“√‡πà“‡ ’¬‰¥â

Sucose(%)=2.03392-(6.5648*10-3*yoghurt)+(0.80019*sugar)-
(4.34259*10-3*yoghurt*sugar) R2=0.9993

Total sugar(%)=2.29317+(5.16667*10-3*yoghurt)+(0.79972*sugar)-
(4.41667*10-3*yoghurt*sugar) R2=0.9996

Protein(%)=0.23599+(0.011708*yoghurt)-(9.72222*10-4*sugar)
R2=0.9993

Reducing sugar(%)=0.3+(0.01091*yoghurt)-(4.16667*10-4*sugar)
R2=0.9996

Lactic acid (ppm)=1237.95930+(45.85478*yoghurt)-(38.40106*sugar)
R2=0.9800

Moisture(%)=96.72042+(0.020037*yoghurt)-(0.90009*sugar)+
(5.10185*10-3*yoghurt*sugar) R2=0.9950
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ª√‘¡“≥¢Õß·¢Áß∑’Ë≈–≈“¬‰¥â∑—ÈßÀ¡¥¢Õßπ¡‡ª√’È¬«

æ√âÕ¡¥◊Ë¡º ¡πÈ”™“‡¢’¬«  ¡’§«“¡º—π·ª√µ“¡°“√‡æ‘Ë¡¢÷Èπ

¢Õßª√‘¡“≥‚¬‡°‘√åµÀ√◊Õ°“√‡æ‘Ë¡¢÷Èπ¢Õßª√‘¡“≥πÈ”µ“≈

‚¥¬‡¡◊ËÕª√‘¡“≥πÈ”µ“≈Õ¬Ÿà„π√–¥—∫µË”ª√–¡“≥ 2%

°“√‡æ‘Ë¡ª√‘¡“≥‚¬‡°‘√åµ®–‰¡à∑”„Àâª√‘¡“≥¢Õß·¢Áß∑’Ë

≈–≈“¬‰¥â∑—ÈßÀ¡¥‡æ‘Ë¡ Ÿß¢÷Èπ·µàÕ¬à“ß„¥ „π¢≥–∑’Ë‡¡◊ËÕ

ª√‘¡“≥πÈ”µ“≈Õ¬Ÿà„π√–¥—∫ Ÿßª√–¡“≥ 20% ®–æ∫«à“

°“√‡æ‘Ë¡ª√‘¡“≥‚¬‡°‘√åµ àßº≈„Àâ§à“ª√‘¡“≥¢Õß·¢Áß

∑’Ë≈–≈“¬‰¥â∑—ÈßÀ¡¥≈¥µË”≈ß‡≈Á°πâÕ¬ Õ¬à“ß‰√°Áµ“¡

°“√‡æ‘Ë¡ª√‘¡“≥πÈ”µ“≈„π Ÿµ√°“√º≈‘µ®–∑”„Àâª√‘¡“≥

¢Õß·¢Áß∑’Ë≈–≈“¬‰¥â∑—ÈßÀ¡¥‡æ‘Ë¡¡“°¢÷ÈπÕ¬à“ß™—¥‡®π  ∑—Èßπ’È

‡π◊ËÕß®“°πÈ”µ“≈®—¥‡ªìπ¢Õß·¢Áß∑’Ë≈–≈“¬‰¥â®”æ«°Àπ÷Ëß

¥—ßπ—Èπ°“√µ√«®«—¥ª√‘¡“≥πÈ”µ“≈‚¥¬„™â‡§√◊ËÕß hand

refractometer ®÷ß “¡“√∂„™âµ√«®«—¥ª√‘¡“≥Õ¬à“ß§√à“«Ê

¢ÕßπÈ”µ“≈‰¥â ‡¡◊ËÕ —ß‡°µ®“° Figure 4 ®–‡ÀÁπ‰¥â«à“

¡’°“√·ª√º—π„πª√‘¡“≥∑’Ë„°≈â‡§’¬ß°—π π—Ëπ§◊Õ ª√‘¡“≥

¢Õß·¢Áß∑’Ë≈–≈“¬‰¥â∑—ÈßÀ¡¥∑’Ëµ√«®«—¥‰¥â®“°‡§√◊ËÕß¡◊Õ

¡’§«“¡„°≈â‡§’¬ß°—∫ª√‘¡“≥¢ÕßπÈ”µ“≈∑’Ë‡µ‘¡≈ß„π Ÿµ√

°“√º≈‘µ

°“√‡æ‘Ë¡ª√‘¡“≥‚¬‡°‘√åµ¡’º≈∑”„Àâ§à“ pH ≈¥µË”≈ß

‡π◊ËÕß®“° à«πª√–°Õ∫¢Õß‚¬‡°‘√åµ¡’°√¥·≈§µ‘° ÷́Ëßª√–®ÿ

H+ ‰«â·≈–∫àß∫Õ°∂÷ß§«“¡‡ªìπ°√¥‰¥â„πº≈‘µ¿—≥±å

¥—ßπ—Èπ°“√‡æ‘Ë¡ª√‘¡“≥‚¬‡°‘√åµ®÷ß¡’º≈„Àâª√‘¡“≥ H+

‡æ‘Ë¡¢÷Èπ  ´÷Ëß®–∑”„Àâ§à“ pH µË”≈ß¥—ß Ÿµ√µàÕ‰ªπ’È pH =

-log H+  (π‘∏‘¬“,2539)

ª√‘¡“≥‚ª√µ’π∑’Ëµ√«®«‘‡§√“–Àå‰¥â®“°º≈‘µ¿—≥±å

π¡‡ª√’È¬«æ√âÕ¡¥◊Ë¡Õ¬Ÿà„π™à«ß 0.3-1.3% ‚¥¬ª√‘¡“≥

‚ª√µ’π‡æ‘Ë¡¢÷Èπ·ª√º—πµ“¡°“√‡æ‘Ë¡¢Õßª√‘¡“≥‚¬‡°‘√åµ

Figure 12 Effects of yoghurt and sugar on ash content
of drinking yoghurt containing green tea.

Figure 13 Effects of yoghurt and sugar on hedonic score
of green tea odor attribute of drinking yoghurt
containing

Figure 14 Effects of yoghurt and sugar on hedonic score
of viscous attribute of drinking yoghurt
containing green tea.

Figure 15 Effects of yoghurt and sugar on hedonic score
of separation attribute of drinking yoghurt
containing green tea.

Ash(%)=0.053452+(3.08333*10-3*yoghurt)-(1.66667*10-3*sugar)
R2=0.9604

Green tea order (score)=5.60683-(0.015833*yoghurt)+(0.022778*sugar)
R2=0.8293

Viscous (score)=4.22619+(4.5*10-3*yoghurt)+(0.058333*sugar)
R2=0.8165

Separation (scroe)=6.14667-(0.039667*yoghurt)+(3.33333*10-3*sugar)
R2=0.8186
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„π Ÿµ√°“√º≈‘µ ∑—Èßπ’È‡π◊ËÕß®“°‚¬‡°‘√åµª√–°Õ∫¥â«¬

π¡ºß·≈–πÈ”≈Ÿ°‡¥◊Õ¬‡ªìπ à«πª√–°Õ∫À≈—° ¥—ßπ—Èπ

π¡ºß„π‚¬‡°‘√åµ´÷Ëß‡ªìπ·À≈àß∑’ËÕÿ¥¡¥â«¬‚ª√µ’π®÷ß àßº≈

„Àâª√‘¡“≥‚ª√µ’π∑—ÈßÀ¡¥∑’Ë«—¥‰¥â„πº≈‘µ¿—≥±å Ÿß¢÷Èπ

µ“¡‰ª¥â«¬

πÈ”µ“≈√’¥‘«´å¡’ª√‘¡“≥‡æ‘Ë¡¡“°¢÷Èπ·ª√º—πµ“¡°“√

‡æ‘Ë¡ª√‘¡“≥‚¬‡°‘√åµ ‡π◊ËÕß®“°‚¬‡°‘√åµ¡’ à«πº ¡®“°

π¡ºß·≈–πÈ”≈Ÿ°‡¥◊Õ¬ „π à«π¢Õßπ¡ºßª√–°Õ∫¥â«¬

‚ª√µ’π‡§´’π·≈–πÈ”µ“≈·≈§‚µ   ́ ÷Ëß„π°√–∫«π°“√º≈‘µ

‚¬‡°‘√åµ ¿“æ§«“¡‡ªìπ°√¥®–‡æ‘Ë¡¢÷Èπ‡√◊ËÕ¬Ê ‡π◊ËÕß®“°

®ÿ≈‘π∑√’¬å™π‘¥º≈‘µ°√¥·≈§µ‘§¡’°“√‡®√‘≠·≈–„™âπÈ”µ“≈

·≈§‚µ ‡ªìπ«—µ∂ÿ¥‘∫‡√‘Ë¡µâπ πÕ°®“°®–‰¥â°√¥·≈§µ‘°

‡ªìπº≈º≈‘µ·≈â« °√¥·≈§µ‘°∑’Ë‰¥â¬—ß “¡“√∂‰Œ‚¥√‰≈´å

πÈ”µ“≈·≈§‚µ „ππ¡ºß·≈–·ªÑß∫“ß™π‘¥∑’ËÕ¬Ÿà„π

≈Ÿ°‡¥◊Õ¬„Àâ°≈“¬‡ªìππÈ”µ“≈‚¡‡≈°ÿ≈‡¥’Ë¬« ‡™àπ °≈Ÿ‚§ 

‰¥â ( “¬ π¡·≈– ‘√’, 2539) ¥—ßπ—Èπ®÷ß∑”„Àâ°“√‡æ‘Ë¡

ª√‘¡“≥‚¬‡°‘√åµ„π Ÿµ√°“√º≈‘µ   àßº≈µàÕª√‘¡“≥πÈ”µ“≈

√’¥‘«´å∑’Ë«‘‡§√“–Àå‰¥â Ÿß¢÷Èπµ“¡‰ª¥â«¬ (Figure 7)

Figure 8 and Figure 9 · ¥ßª√‘¡“≥πÈ”µ“≈

´Ÿ‚§√ ·≈–ª√‘¡“≥πÈ”µ“≈∑—ÈßÀ¡¥∑’Ë«‘‡§√“–Àå‰¥â®“°

º≈‘µ¿—≥±åµ“¡≈”¥—∫ °√“ø∑—Èß 2 √Ÿª¡’§«“¡„°≈â‡§’¬ß

°—π¡“° ‡π◊ËÕß®“°πÈ”µ“≈„πº≈‘µ¿—≥±å∑—ÈßÀ¡¥ à«π„À≠à

‡ªìππÈ”µ“≈ Ÿ́‚§√ ∑’Ë‡µ‘¡≈ß‰ª„π Ÿµ√°“√º≈‘µ · ¥ß«à“

°“√‡æ‘Ë¡ª√‘¡“≥´Ÿ‚§√ ∑”„Àâª√‘¡“≥πÈ”µ“≈´Ÿ‚§√ ∑’Ë

«‘‡§√“–Àå‰¥â·≈–ª√‘¡“≥πÈ”µ“≈∑—ÈßÀ¡¥‡æ‘Ë¡ Ÿß¢÷Èπ‡ªìπ

 —¥ à«π∑’Ë„°≈â‡§’¬ß°—π

ª√‘¡“≥°√¥·≈§µ‘§∑’Ë«‘‡§√“–Àå‰¥âÕ¬Ÿà„π™à«ß 1,500-

5,000 ppm ´÷Ëßª√‘¡“≥¥—ß°≈à“«®–‡æ‘Ë¡ Ÿß¢÷Èπ ·ª√º—π

‚¥¬µ√ßµ“¡ª√‘¡“≥‚¬‡°‘√åµ∑’Ë‡µ‘¡≈ß„π Ÿµ√°“√º≈‘µ

‡π◊ËÕß®“°‚¬‡°‘√åµ¡’ª√‘¡“≥°√¥·≈§µ‘§∑’Ëº≈‘µ®“°

®ÿ≈‘π∑√’¬å°≈ÿà¡ Lactobacillus ·≈– Streptococcus  àßº≈

„Àâª√‘¡“≥°√¥·≈§µ‘§∑’Ë«‘‡§√“–Àå‰¥â„πº≈‘µ¿—≥±å

 ÿ¥∑â“¬‡æ‘Ë¡ Ÿß¢÷Èπµ“¡‰ª¥â«¬ πÕ°®“°π’È°“√‡æ‘Ë¡ª√‘¡“≥

πÈ”µ“≈®–∑”„Àâª√‘¡“≥°√¥·≈§µ‘§≈¥≈ß‡≈Á°πâÕ¬

(Figure 10)

Figure 11 · ¥ß§«“¡ —¡æ—π∏å√–À«à“ßª√‘¡“≥

§«“¡™◊Èπ∑’Ë·ª√º—πµ“¡ª√‘¡“≥πÈ”µ“≈·≈–‚¬‡°‘√åµ

æ∫«à“ §«“¡™◊Èπ∑’Ë«‘‡§√“–Àå‰¥â®“°º≈‘µ¿—≥±åÕ¬Ÿà„π™à«ß

80-95% °“√‡µ‘¡‚¬‡°‘√åµ„π√–¥—∫µË”ª√–¡“≥ 20%

®–∑”„Àâ§«“¡™◊Èπ‡æ‘Ë¡ Ÿß¢÷Èπµ“¡°“√·ª√º—πª√‘¡“≥

πÈ”µ“≈∑’Ë¡“°¢÷Èπ „π¢≥–∑’Ë°“√‡µ‘¡‚¬‡°‘√åµ„π√–¥—∫ Ÿß

ª√–¡“≥ 80% °Á„Àâº≈‡™àπ‡¥’¬«°—π ‡æ’¬ß·µàª√‘¡“≥

§«“¡™◊Èπ¢Õßº≈‘µ¿—≥±å∑’Ë‡µ‘¡‚¬‡°‘√åµ„π√–¥—∫ Ÿß®–¡’

§«“¡™◊Èπ Ÿß°«à“º≈‘µ¿—≥±å∑’Ë‡µ‘¡‚¬‡°‘√åµ„π√–¥—∫µË”

¥—ßπ—Èπ®“° ¡°“√„π (Figure 11) ®–∑”„Àâ “¡“√∂

∑”π“¬§à“§«“¡™◊Èπ¢Õßº≈‘µ¿—≥±å ÿ¥∑â“¬µ“¡∑’Ë

µâÕß°“√‰¥â

ª√‘¡“≥‡∂â“·ª√º—πµ“¡ª√‘¡“≥‚¬‡°‘√åµ∑’Ë‡µ‘¡≈ß

‰ª„π Ÿµ√°“√º≈‘µ  ‚¥¬‡¡◊ËÕ‡æ‘Ë¡ª√‘¡“≥‚¬‡°‘√åµ„Àâ Ÿß¢÷Èπ

ª√‘¡“≥‡∂â“∑’Ëµ√«®«‘‡§√“–Àå‰¥â®“°º≈‘µ¿—≥±å°Á Ÿß¢÷Èπ

µ“¡‰ª¥â«¬ (Figure 12) ∑—Èßπ’È‡π◊ËÕß®“°‚¬‡°‘√åµ¡’

 à«πª√–°Õ∫¢Õß “√Õπ‘π∑√’¬å ‰¥â·°à øÕ øÕ√—  2,516

ppm ‚æ·∑ ‡´’¬¡ 1,521 ppm‚´‡¥’¬¡ 181 ppm ‡À≈Á°

47.4 ppm  —ß°– ’ 29.5 ppm ·¡ß°“π’  20.3 ppm

·§≈‡´’¬¡ 18.1 ppm ·≈–∑Õß·¥ß 4.81 ppm (www.

thai.net/biotik/health.html) ∑”„Àâ‡¡◊ËÕ‡æ‘Ë¡ª√‘¡“≥‚¬‡°‘√åµ

 Ÿß¢÷Èπ  àßº≈µàÕª√‘¡“≥·√à∏“µÿ‚¥¬√«¡∑’Ëµ√«®«‘‡§√“–Àå

‰¥â„πº≈‘µ¿—≥±å   à«ππÈ”µ“≈®—¥‡ªìπ “√§“√å‚∫‰Œ‡¥√µ

™π‘¥Àπ÷Ëß ´÷Ëß‰¡à¡’º≈µàÕª√‘¡“≥‡∂â“‚¥¬√«¡∑’Ëµ√«®

«‘‡§√“–Àå‰¥â

Figure 13 · ¥ß§à“§–·ππ§«“¡™Õ∫„π¥â“π°≈‘Ëπ

™“‡¢’¬«∑’Ë·ª√º—π‰ªµ“¡ª√‘¡“≥πÈ”µ“≈·≈–‚¬‡°‘√åµ

∑’Ë‡µ‘¡≈ß‰ª„π Ÿµ√°“√º≈‘µ æ∫«à“ §–·ππ§«“¡™Õ∫

®– Ÿß∑’Ë ÿ¥‡¡◊ËÕ‡µ‘¡‚¬‡°‘√åµ„πª√‘¡“≥µË”ª√–¡“≥ 20%

·≈–πÈ”µ“≈ª√–¡“≥ 20% „π¢≥–∑’Ë§–·ππ§«“¡™Õ∫

µË”∑’Ë ÿ¥‡¡◊ËÕ‡µ‘¡‚¬‡°‘√åµ„πª√‘¡“≥ Ÿß√à«¡°—∫‡µ‘¡πÈ”µ“≈

„πª√‘¡“≥µË”  ¡°“√· ¥ß§«“¡ —¡æ—π∏å¥—ß°≈à“«

· ¥ß„π Figure 13

§–·ππ§«“¡™Õ∫¥â“π§«“¡Àπ◊¥¢Õßº≈‘µ¿—≥±å

‚¬‡°‘√åµæ√âÕ¡¥◊Ë¡ ¡’§«“¡º—π·ª√µ“¡ª√‘¡“≥°“√

‡æ‘Ë¡¢÷Èπ¢ÕßπÈ”µ“≈ ‡¡◊ËÕºŸâ∫√‘‚¿§∑¥ Õ∫™‘¡º≈‘µ¿—≥±å

„π∑ÿ° Ÿµ√°“√º≈‘µ®π°√–∑—Ëß‰¥â Ÿµ√‚¬‡°‘√åµæ√âÕ¡¥◊Ë¡

∑’Ë¡’§«“¡¢âπÀπ◊¥‡ªìπ‰ªµ“¡∑’ËµâÕß°“√ §à“§–·ππ

§«“¡™Õ∫ “¡“√∂∑”π“¬‰¥â®“° ¡°“√¥—ß Figure 14
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Table 2 Optimal fomular from sensory test.

´÷Ëß°“√‡æ‘Ë¡ª√‘¡“≥πÈ”µ“≈„π√–¥—∫ 20% ®–∑”„Àâ

§«“¡™Õ∫¢ÕßºŸâ∫√‘‚¿§ Ÿß¢÷Èπ¡“°∑’Ë ÿ¥

§à“§–·ππ§«“¡™Õ∫¥â“π°“√·¬°™—Èπ¢Õßπ¡‡ª√’È¬«

æ√âÕ¡¥◊Ë¡· ¥ß„π Figure 15 æ∫«à“ °“√≈¥ª√‘¡“≥

‚¬‡°‘√åµ®–∑”„Àâ§à“§–·ππ§«“¡™Õ∫ Ÿß¢÷Èπ ‚¥¬§–·ππ

®– Ÿß∑’Ë ÿ¥∑’Ë√–¥—∫°“√‡µ‘¡‚¬‡°‘√åµª√–¡“≥ 20%  ”À√—∫

ª√‘¡“≥πÈ”µ“≈π—Èπ‰¡à àßº≈µàÕ§à“§–·ππ§«“¡™Õ∫

¥â“π°“√·¬°™—Èπ·µàÕ¬à“ß„¥  ¡°“√· ¥ß§«“¡ —¡æ—π∏å

¥—ß°≈à“«· ¥ß„π Figure 15 ·≈–®“°¢âÕ¡Ÿ≈°“√∑¥ Õ∫

™‘¡‚¥¬„™âºŸâ∫√‘‚¿§®”π«π 50 §π  “¡“√∂π”§–·ππ

§«“¡™Õ∫„π·µà≈–≈—°…≥–¡“ª√–¡«≈À“√–¥—∫∑’Ë

‡À¡“– ¡¢Õßª√‘¡“≥°“√‡µ‘¡‚¬‡°‘√åµ·≈–πÈ”µ“≈

®“°‚ª√·°√¡ Design Expert ‰¥â¥—ß„π Table 2

 √ÿª

®“°º≈°“√∑¥ Õ∫∑“ßª√– “∑ —¡º—  æ∫«à“

°≈‘Ëπ™“‡¢’¬« §«“¡Àπ◊¥ ·≈–°“√·¬°™—Èπ ‡ªìπ§ÿ≥≈—°…≥–

¥â“πª√– “∑ —¡º— ∑’Ë¡’§«“¡ —¡æ—π∏å°—∫ª√‘¡“≥‚¬‡°‘√åµ

·≈–πÈ”µ“≈∑’Ë‡µ‘¡≈ß‰ª„π Ÿµ√°“√º≈‘µ

¥—ßπ—Èπ√–¥—∫∑’Ë‡À¡“– ¡„π°“√‡µ‘¡‚¬‡°‘√åµ·≈–

πÈ”µ“≈≈ß„ππ¡‡ª√’È¬«æ√âÕ¡¥◊Ë¡º ¡™“‡¢’¬«‡∑à“°—∫

20% ·≈– 20% µ“¡≈”¥—∫ ‡π◊ËÕß®“°°“√‡µ‘¡∑’Ë√–¥—∫

¥—ß°≈à“«®–∑”„Àâ§à“§–·ππ§«“¡™Õ∫„π¥â“π°≈‘Ëπ

™“‡¢’¬« §«“¡Àπ◊¥ ·≈–°“√·¬°™—Èπ¢Õßº≈‘µ¿—≥±å‰¥â√—∫

§–·ππ Ÿß∑’Ë ÿ¥ ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫ Ÿµ√Õ◊ËπÊ  ”À√—∫

§ÿ≥¿“æ¥â“πÕ◊ËπÊ ∑’Ë‰¡à¡’§«“¡ —¡æ—π∏å°—∫ª√‘¡“≥

‚¬‡°‘√åµ·≈–πÈ”µ“≈∑’Ë‡µ‘¡≈ß‰ª

‡Õ° “√Õâ“ßÕ‘ß
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