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ABSTRACT

The effects of chemical, biochemical and physical treatments on bakerûs yeast lysis were studied. The

standard conditions for autolysis were pH 5.2, temperature 54°C and yeast concentration 13% dry wt. The

optimum chemical treatment obtained by using 5% v/v ethanol and 5% w/v NaCl. The optimum biochemical

and physical treatments were the use of 0.1%w/w of papain and 8,000 psi of homogenization respectively.

The combination treatment of 5% ethanol and 5% NaCl exhibited highest protein content (61.90%).The physical

treated sample obtained 42.45% of total carbohydrate yield and biochemical treated sample obtained 46.53%

of autolysate. The chemical analysis of the samples showed the best result in the biochemical treated sample

as (g/100g dry wt): 57.50 of total protein, 8.22 of amino-nitrogen, 24.27 of carbohydrate, 7.86 of nucleic acid

and 10.72 of ash contents. This treatment showed the feasibility of producing yeast extract, yeast autolysate

at pilot plant or industrial scale.
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∫∑§—¥¬àÕ

®“°°“√»÷°…“Õ‘∑∏‘æ≈¢Õß°“√ª√—∫ ¿“æ∑“ß

¥â“π‡§¡’ ™’«¿“æ·≈–°“¬¿“æµàÕ°“√¬àÕ¬ ≈“¬¢Õß

¬’ µå¢π¡ªíß ‰¥â∑¥≈ÕßÀ“ ¿“«–∑’Ë‡À¡“– ¡µàÕ

°“√¬àÕ¬ ≈“¬µ—«‡Õß¢Õß¬’ µå¢π¡ªíß §◊Õ pH 5.2 Õÿ≥À¿Ÿ¡‘

54°´ ·≈–§«“¡‡¢â¡¢âπ¢Õß¬’ µå√âÕ¬≈– 13 ‚¥¬

πÈ”Àπ—°·Àâß °”Àπ¥„Àâ ¿“«–¥—ß°≈à“«‡ªìπ ¿“«–

¡“µ√∞“π ®“°°“√∑¥≈Õßæ∫«à“«‘∏’∑“ß‡§¡’∑’Ë

‡À¡“– ¡„™â‡Õ∑“πÕ≈§«“¡‡¢â¡¢âπ√âÕ¬≈– 5 ‚¥¬

ª√‘¡“µ√ ·≈–‚´‡¥’¬¡§≈Õ‰√¥å§«“¡‡¢â¡¢âπ√âÕ¬≈– 5

‚¥¬πÈ”Àπ—°  à«π«‘∏’∑“ß™’«¿“æ®–„™â‡Õπ‰´¡å

ª“‡ªπ„π√–¥—∫§«“¡‡¢â¡¢âπ∑’Ë‡À¡“– ¡§◊Õ √âÕ¬≈– 0.1

‚¥¬πÈ”Àπ—°¢Õß¬’ µå ¥ (§«“¡™◊Èπ√âÕ¬≈– 70)

·≈–«‘∏’∑“ß°“¬¿“æ‚¥¬„™â‡§√◊ËÕß‚Œ‚¡®’‰π´å∑’Ë§«“¡¥—π

8,000 ªÕπ¥åµàÕµ“√“ßπ‘È« ¡’§«“¡‡À¡“– ¡¡“°

∑’Ë ÿ¥‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫º≈°“√ªØ‘∫—µ‘∑—Èß “¡«‘∏’ æ∫«à“

° “ √ „ ™â ‡ Õ ∑ “ π Õ ≈ · ≈ – ‡ ° ≈◊ Õ √à « ¡ °— π ∑’Ë √ – ¥— ∫

§«“¡‡¢â¡¢âπ‡À¡“– ¡§◊Õ√âÕ¬≈– 5 ‚¥¬ª√‘¡“µ√

·≈–πÈ”Àπ—°µ“¡≈”¥—∫ ®–‰¥âª√‘¡“≥‚ª√µ’π Ÿß ÿ¥

‡©≈’Ë¬√âÕ¬≈– 61.90 ‚¥¬πÈ”Àπ—°¬’ µå·Àâß «‘∏’∑“ß

°“¬¿“æ®–‰¥âª√‘¡“≥§“√å‚∫‰Œ‡¥√µ Ÿß ÿ¥‚¥¬‡©≈’Ë¬

√âÕ¬≈– 42.45 ·≈–«‘∏’∑“ß™’«¿“æ‰¥âª√‘¡“≥ÕÕ‚µ‰≈

‡ µ Ÿß ÿ¥‚¥¬‡©≈’Ë¬√âÕ¬≈– 46.53 ·≈–º≈°“√

«‘‡§√“–ÀåÀ“Õß§åª√–°Õ∫∑“ß‡§¡’¢Õß¬’ µå °—¥ ÷́Ëß

ºà“π°“√ª√—∫ ¿“æ¥â«¬«‘∏’∑—Èß “¡æ∫«à“µ—«Õ¬à“ß∑’Ë

„™â‡Õπ‰´¡åª“‡ªπ„Àâº≈¥’∑’Ë ÿ¥§◊Õ‰¥âª√‘¡“≥‚ª√µ’π

∑—ÈßÀ¡¥ (°√—¡/100°√—¡πÈ”Àπ—°·Àâß) 57.50 Õ–¡‘‚π

‰π‚µ√‡®π 8.22 §“√å‚∫‰Œ‡¥√µ 24.27 °√¥π‘«§≈’Õ‘°

7.86 ·≈–‡∂â“ 10.72 ®÷ß‡ÀÁπ«à“«‘∏’π’Èπà“®–‡À¡“– ¡∑’Ë

®–„™â„π°√–∫«π°“√º≈‘µ¬’ µå °—¥ ¬’ µåÕÕ‚µ‰≈‡ µ

·≈–»÷°…“§«“¡‡ªìπ‰ª‰¥â„π°“√º≈‘µ√–¥—∫°÷Ë ß

Õÿµ “À°√√¡·≈–Õÿµ “À°√√¡

§”π”

¬’ µå¢π¡ªíß (bakerûs yeast) ¡’Õß§åª√–°Õ∫

¿“¬„π‡´≈≈å∑’ËÕÿ¥¡‰ª¥â«¬·À≈àß¢Õß “√Õ“À“√ ”§—≠

‰¥â·°à ‚ª√µ’π §“√å‚∫‰Œ‡¥√µ «‘µ“¡‘π∫’√«¡ ‡°≈◊Õ·√à

‰¢¡—π ‡ âπ„¬ ´÷Ëß‚ª√µ’π®“°¬’ µå¡’°√¥Õ–¡‘‚π

∑’Ë®”‡ªìπµàÕ√à“ß°“¬Õ¬à“ß§√∫∂â«π‚¥¬‡©æ“–‰≈´’π¡’

Õ¬Ÿà„πª√‘¡“≥ Ÿß(Reed and Nagodawithana,1991)

¬’ µå °—¥ ‡ªìπº≈‘µ¿—≥±å®“°¬’ µåª√–°Õ∫¥â«¬

‚ª√µ’π‡ªìπÀ≈—°·≈–Õß§åª√–°Õ∫Õ◊ËπÊ∑’Ë·¬°‰¥â

®“°‡´≈≈å¬’ µå¥â«¬°√–∫«π°“√¬àÕ¬ ≈“¬µ—«‡Õß

(autolysis) (Hough and Maddox,1971) À√◊Õ‰¥â®“°

°“√„™â “√‡§¡’·≈–‡Õπ‰´¡å ¬’ µå °—¥∑’Ë‰¥â®“°

°√–∫«π°“√¬àÕ¬ ≈“¬µ—«‡Õß‡√’¬°«à“ ç¬’ µåÕÕ‚µ‰≈‡ µé

(yeast autolysate) ·≈–∂â“°√–∫«π°“√º≈‘µ¡’°“√

·¬°‡Õ“ºπ—ß ‡´≈≈å à«π∑’Ë ‰¡à≈–≈“¬ÕÕ°¥â«¬«‘∏’

°“√°√Õß‡√’¬°«à“ çautolysed yeast extracté

(Dziezak,1987) «‘∏’°“√‚¥¬∑—Ë«‰ª∑’Ë„™â„π°“√ °—¥

¬’ µå‰¥â·°à «‘∏’∑“ß‡§¡’ ‚¥¬Õ“»—¬°√–∫«π°“√

æ≈“ ‚¡‰≈´’  ¥â«¬°“√„™â‚´‡¥’¬¡§≈Õ‰√¥å À√◊Õµ—«

∑”≈–≈“¬Õ‘π∑√’¬å (non-polar organic solvents) ‡™àπ

‚∑≈ŸÕ’π §≈Õ‚√øÕ√å¡ ‡Õ∑‘≈·Õ ’́‡∑µ ‰Õ‚´‚æ√æ“πÕ≈

(Kelly,1983) «‘∏’∑“ß™’«¿“æ§◊Õ °“√„™â‡Õπ‰´¡å∑’Ë¬àÕ¬

‚ª√µ’π (proteolytic enzymes) ·≈–«‘∏’∑“ß°“¬¿“æ

§◊Õ°“√„™â‡§√◊ËÕß‚Œ‚¡®’‰π´å (Watson et al.,1987)

Sugimoto(1974) ‰¥â„™â‚´‡¥’¬¡§≈Õ‰√¥å

‡¢â¡¢âπ√âÕ¬≈– 2 - 5 ·≈–‡Õ∑“πÕ≈√âÕ¬≈– 5-9 ‡ªìπ

µ—«‡√àß°“√¬àÕ¬ ≈“¬µ—«‡Õß¢Õß¬’ µå¢π¡ªíß‡æ◊ËÕ

º≈‘µ¬’ µå °—¥¡“„™â„πº≈‘µ¿—≥±åÕ“À“√‰¥â ́ ÷Ëß Johnson

and Johnson (1976) æ∫«à“º≈‘µ¿—≥±å¥—ß°≈à“«¡’

°≈‘Ëπ√ „°≈â‡§’¬ß°—∫‡π◊ÈÕ °—¥¡“° ·≈–®“°°“√

»÷°…“‡æ‘Ë¡‡µ‘¡¢Õß Johnson (1977) °“√º≈‘µ¬’ µå °—¥

¥â«¬°“√„™â‚´‡¥’¬¡§≈Õ‰√¥å·≈–‡Õ∑“πÕ≈π’È‰¥âª√‘¡“≥

º≈º≈‘µ∑’Ë °—¥‰¥â∫√‘ ÿ∑∏‘Ï√âÕ¬≈– 60.01 ·≈–
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ª√‘¡“≥‰π‚µ√‡®π∑—ÈßÀ¡¥√âÕ¬≈– 85.42

Chao et al.(1980) ‰¥â„™â‡Õπ‰´¡åª“‡ªπ§«“¡

‡¢â¡¢âπ√âÕ¬≈– 0.01-0.3 ‚¥¬πÈ”Àπ—°¬’ µå·Àâß æ∫«à“

‡Õπ‰´¡å “¡“√∂¬àÕ¬ ≈“¬¬’ µå‰¥â¬’ µå °—¥∑’Ë¡’§«“¡

 “¡“√∂„π°“√≈–≈“¬‰¥â Ÿß°«à“ Õß‡∑à“‡¡◊ËÕ‡∑’¬∫°—∫

µ—«Õ¬à“ß∑’Ë‰¡à„™â‡Õπ‰´¡å¥—ß°≈à“« πÕ°®“°π’È Verduyn

et al.(1997) æ∫«à“°“√„™â‡Õπ‰´¡åª“‡ªπ§«“¡‡¢â¡¢âπ

√âÕ¬≈– 0.25-1.0 ‚¥¬πÈ”Àπ—° ¡’§«“¡‡À¡“– ¡

∑’Ë ÿ¥µàÕ°“√º≈‘µ¬’ µå °—¥‚¥¬‰¥âª√‘¡“≥‰π‚µ√‡®π

∑—ÈßÀ¡¥√âÕ¬≈– 57-59

Brookman (1974) ‰¥â °—¥¬’ µå¢π¡ªíß‚¥¬

„™â‡§√◊ËÕß‚Œ‚¡®’‰π´å∑’Ë§«“¡¥—π 25,000 ªÕπ¥åµàÕ

µ“√“ßπ‘È« ‰¥â‚ª√µ’π 120-125 ‰¡‚§√°√—¡µàÕ

¡‘≈≈‘°√—¡πÈ”Àπ—°¬’ µå·Àâß µàÕ¡“ Cunningham et al

(1975) „™â‚Œ‚¡®’‰π ǻ∑’Ë§«“¡¥—π 10,000 ªÕπ¥å

µàÕµ“√“ßπ‘È« “¡“√∂ °—¥‚ª√µ’π®“°¬’ µå‰¥â Ÿß°«à“

 “¡‡∑à“‡¡◊ËÕ‡∑’¬∫°—∫µ—«Õ¬à“ß∑’Ë‰¡àºà“π‚Œ‚¡®’‰π´å

·≈–„π∑”πÕß‡¥’¬«°—π Newell et al. (1975) ‰¥â °—¥-

¬’ µå “¬æ—π∏ÿå Candida utilis ‚¥¬„™â‚Œ‚¡®’‰π´å∑’Ë

§«“¡¥—π 8,000 ªÕπ¥åµàÕµ“√“ßπ‘È« ‰¥â‚ª√µ’π °√¥

π‘«§≈’Õ‘° §“√å‚∫‰Œ‡¥√µ ·≈–‡∂â“ „πª√‘¡“≥√âÕ¬≈–

72.0, 10.2, 9.6 ·≈– 4.7 ‚¥¬πÈ”Àπ—°µ“¡≈”¥—∫

°“√∑¥≈Õß§√—Èßπ’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“

Õ‘∑∏‘æ≈¢Õß°“√ª√—∫ ¿“æ¥â“π‡§¡’ ™’«¿“æ ·≈–

°“¬¿“æµàÕ°“√¬àÕ¬ ≈“¬¬’ µå¢π¡ªíß

Õÿª°√≥å·≈–«‘∏’°“√

1. °“√»÷°…“º≈°“√„™â«‘∏’∑“ß‡§¡’

‡µ√’¬¡‡´≈≈å¬’ µå¢π¡ªíß ¥®“°∫√‘…—∑ ‰∑¬‡¡®‘

(ª√–‡∑»‰∑¬) ®”°—¥ §«“¡‡¢â¡¢âπª√–¡“≥√âÕ¬≈– 13

‚¥¬πÈ”Àπ—°·Àâß ª√—∫ pH ‡∑à“°—∫ 5.2 ¥â«¬°√¥

øÕ øÕ√‘°‡¢â¡¢âπ 0.1 ‚¡≈“√å ·≈â«·∫àß„ àø≈“° å¢π“¥

500 ¡‘≈≈‘≈‘µ√ ‡µ‘¡‚´‡¥’¬¡§≈Õ‰√¥å‡¢â¡¢âπ√âÕ¬≈– 0-5

‚¥¬πÈ”Àπ—° ·≈–Õ’° à«πÀπ÷Ëß‡µ‘¡‡Õ∑“πÕ≈§«“¡‡¢â¡

¢âπ√âÕ¬≈– 0-5 ‚¥¬ª√‘¡“µ√ π”‰ª∫à¡„πÕà“ßπÈ”Õÿàπ

§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘ 54°´ ∑’Ë‡¢¬à“Õ¬à“ßµàÕ‡π◊ËÕß ÷́Ëß∑’Ë ¿“«–-

¥—ß°≈à“«‡À¡“– ¡µàÕ°“√¬àÕ¬ ≈“¬µ—«‡Õß¢Õß¬’ µå

¢π¡ªíß (Foo-trakul and Boonraeng, 1997) ·≈â«

‡°Á∫µ—«Õ¬à“ß«‘‡§√“–ÀåÀ“ª√‘¡“≥‚ª√µ’π‚¥¬«‘∏’≈“«å√’

(Lowryûs method) ·≈–ª√‘¡“≥§“√å‚∫‰Œ‡¥√µ

∑—ÈßÀ¡¥‚¥¬«‘∏’øïπÕ≈-´—≈øî«√‘° (Herbert et al., 1971)

·≈–ª√‘¡“≥ÕÕ‚µ‰≈‡ µ («‘∏’¥—¥·ª≈ß®“° Hill, 1981)

2. °“√»÷°…“º≈°“√„™â«‘∏’∑“ß™’«¿“æ

‡µ√’¬¡µ—«Õ¬à“ß¬’ µå‡™àπ‡¥’¬«°—∫ ¢âÕ 1 ·≈â«

‡µ‘¡‡Õπ‰´¡åª“‡ªπ§«“¡‡¢â¡¢âπ√âÕ¬≈– 0.0-0.25 ‚¥¬

πÈ”Àπ—°¬’ µå ¥ π”‰ª∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 54°´ ‡°Á∫µ—«

Õ¬à“ß·≈–«‘‡§√“–Àåº≈‡™àπ‡¥’¬«°—∫¢âÕ 1

3. °“√»÷°…“º≈°“√„™â«‘∏’∑“ß°“¬¿“æ

‡µ√’¬¡µ—«Õ¬à“ß¬’ µå ¥ (§√’¡¬’ µå) ‡¢â¡¢âπ

√âÕ¬≈– 30 ‚¥¬πÈ”Àπ—° ´÷Ëß‡ªìπ√–¥—∫§«“¡‡¢â¡¢âπ∑’Ë

¡’§«“¡‡À¡“– ¡µàÕ°“√„™â‚Œ‚¡®’‰π´å ( ÿæ®πå, 2539)

ª√—∫ pH 5.2 ·≈â«π”‰ªºà“π‡§√◊ËÕß‚Œ‚¡®’‰π´å∑’Ë

§«“¡¥—π 2,000 ∂÷ß 8,000 ªÕπ¥åµàÕµ“√“ßπ‘È« π”¡“

∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 54°´ ‡°Á∫µ—«Õ¬à“ß·≈–«‘‡§√“–Àåº≈‡™àπ

‡¥’¬«°—∫¢âÕ 1

4. »÷°…“‡ª√’¬∫‡∑’¬∫°“√„™â«‘∏’∑“ß‡§¡’ ™’«¿“æ ·≈–

°“¬¿“æµàÕ°“√¬àÕ¬ ≈“¬¬’µ å¢π¡ªíß

¥”‡π‘π°“√∑¥≈Õß‡™àπ‡¥’¬«°—∫¢âÕ 1-3 ‚¥¬

‡≈◊Õ°√–¥—∫§«“¡‡¢â¡¢âπ¢Õß‡Õ∑“πÕ≈ NaCl ‡Õπ‰´¡å

ª“‡ªπ ·≈–§«“¡¥—π∑’Ë ‡À¡“– ¡ ‡°Á∫µ—«Õ¬à“ß

«‘‡§√“–Àåº≈‡™àπ‡¥’¬«°—π¢âÕ 1  à«π°“√»÷°…“

Õß§åª√–°Õ∫∑“ß‡§¡’¢Õß¬’ µå °—¥ ¥”‡π‘π°“√‚¥¬

¿“¬À≈—ß®“°∫à¡µ—«Õ¬à“ß‰«â‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß·≈â«

π”µ—«Õ¬à“ß‰ª‡À«’Ë¬ß·¬°‡»…‡´≈≈å (cell debris) ÕÕ°
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‡Õ“ à«π„ ∑’Ë‰¥â‰ª√–‡À¬¥â«¬‡§√◊ËÕß√–‡À¬ Ÿ≠≠“°“»

∑’ËÕÿ≥À¿Ÿ¡‘ 50°´ ®π‰¥â¢Õß·¢Áßª√–¡“≥√âÕ¬≈– 70

·≈â««‘‡§√“–ÀåÀ“Õß§åª√–°Õ∫∑“ß‡§¡’

5. °“√«‘‡§√“–ÀåÀ“Õß§åª√–°Õ∫∑“ß‡§¡’

Õß§åª√–°Õ∫∑“ß‡§¡’∑’Ë«‘‡§√“–Àå‰¥â·°àª√‘¡“≥

‚ª√µ’π∑—ÈßÀ¡¥ Õ–¡‘‚π‰π‚µ√‡®π ·≈–‡∂â“

(AOAC,1985) §“√å‚∫‰Œ‡¥√µ °√¥π‘«§≈’Õ‘° (Herbert

et al.,1971)

º≈·≈–«‘®“√≥å

1. º≈¢Õß°“√„™â«‘∏’∑“ß‡§¡’

1.1 º≈¢Õß°“√„™â‡Õ∑“πÕ≈

°“√»÷°…“Õ‘∑∏‘æ≈¢Õß‡Õ∑“πÕ≈µàÕ°“√¬àÕ¬

 ≈“¬¬’ µå¢π¡ªíßÕ“»—¬¢âÕ¡Ÿ≈‡∫◊ÈÕßµâπ®“°°“√∑¥≈Õß

¢Õß Sugimoto (1974) æ∫«à“‡Õ∑“πÕ≈ “¡“√∂™à«¬

‡√àß°“√¬àÕ¬ ≈“¬µ—«‡Õß¢Õß¬’ µå‰¥â (Figure 1) ·≈–

‡¡◊ËÕ∑¥ Õ∫§«“¡·µ°µà“ß§à“‡©≈’Ë¬ æ∫«à“§à“‡©≈’Ë¬

ª√‘¡“≥‚ª√µ’π®“°µ—«Õ¬à“ß∑’Ë„™â ‡Õ∑“πÕ≈§«“¡

‡¢â¡¢âπ√âÕ¬≈– 2-5 ‰¡à¡’§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠

(P>0.05)  Õ¥§≈âÕß°—∫°“√∑¥≈Õß¢Õß Breddam and

Beenfeldt (1991) °Á‰¥âº≈„π∑”πÕß‡¥’¬«°—π ‚¥¬„™â

‡Õ∑“πÕ≈∑’Ë§«“¡‡¢â¡¢âπ√âÕ¬≈– 2.5 ·≈– 10 ‡æ◊ËÕ‡√àß

°“√¬àÕ¬ ≈“¬¬’ µå¢π¡ªíßæ∫«à“ —¥ à«πª√‘¡“≥

‚ª√µ’π∑’Ë∂Ÿ°ª≈¥ª≈àÕ¬ (fraction of release, FR) ¡’

§à“‡∑à“°—∫ 0.20 ·≈– 0.19 µ“¡≈”¥—∫ (§à“ FR ‡∑à“°—∫ 1.0

§◊Õª√‘¡“≥‚ª√µ’π∂Ÿ°ª≈¥ª≈àÕ¬ÕÕ°¡“®“°¬’ µå

∑—ÈßÀ¡¥)

º≈°“√∑¥ Õ∫§«“¡·µ°µà“ß§à“‡©≈’Ë¬ª√‘¡“≥

§“√å‚∫‰Œ‡¥√µæ∫«à“°≈ÿà¡µ—«Õ¬à“ß∑’Ë¡’§à“ Ÿß§◊Õ „™â‡Õ-

∑“πÕ≈√âÕ¬≈– 2, 4 ·≈– 5 Õ¬à“ß‰√°Áµ“¡Õ“® √ÿª‰¥â

«à “°“√„™â ‡ Õ∑“πÕ≈‰¡à¡’ º≈µàÕ°“√ª≈¥ª≈àÕ¬

§“√å‚∫‰Œ‡¥√µ„π√–À«à“ß∑’Ë°√–∫«π°“√¬àÕ¬ ≈“¬
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Figure 1 Effect of ethanol on yeast autolysis.

¬’ µå‡°‘¥¢÷Èπ ®“°º≈°“√∑¥≈Õß¢Õß Yoshikawa et al.

(1994) ‰¥â °—¥∑√’Œ“‚≈  (trehalose) ´÷Ëß‡ªìπ

§“√å‚∫‰Œ‡¥√µ™π‘¥‰¥·´Á°§“‰√¥å∑’Ë‰¡à‰«µàÕªØ‘°‘√‘¬“

√’¥‘« å æ∫«à“°“√„™â‡Õ∑“πÕ≈§«“¡‡¢â¡¢âπ√âÕ¬≈– 0-50

‚¥¬πÈ”Àπ—° ‰¥â à«π °—¥∑√’Œ“‚≈ ‰¡à·µ°µà“ß°—π
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 à«πª√‘¡“≥ÕÕ‚µ‰≈‡ µ®–‡ÀÁπ‰¥â«à“¡’§à“‡æ‘Ë¡

 Ÿß¢÷Èπµ“¡§«“¡‡¢â¡¢âπ¢Õß‡Õ∑“πÕ≈∑’Ë„™â√âÕ¬≈– 0-5 §◊Õ

‰¥âª√‘¡“≥ÕÕ‚µ‰≈‡ µ‚¥¬‡©≈’Ë¬®“°™—Ë«‚¡ß∑’Ë 0 ∂÷ß

™—Ë«‚¡ß∑’Ë 24 √âÕ¬≈– 26.56, 31.56, 34.26, 38.29, 42.30

·≈– 47.57 µ“¡≈”¥—∫  Õ¥§≈âÕß°—∫º≈°“√»÷°…“¢Õß

Johnson (1973) æ∫«à“°“√„™â‡Õ∑“πÕ≈‡¢â¡¢âπ√âÕ¬≈–

0-5 ‚¥¬ª√‘¡“µ√‰¥â à«π °—¥∫√‘ ÿ∑∏‘Ï®“°¬’ µå

¢π¡ªíß‡æ‘Ë¡¢÷Èπµ“¡§«“¡‡¢â¡¢âπ∑’Ë„™â§◊Õ √âÕ¬≈– 25.9,

30.6, 35.7, 44.4, 59.1 ·≈– 69.2 µ“¡≈”¥—∫ ¥—ßπ—Èπ

®“°°“√„™â ‡Õ∑“πÕ≈æ∫«à“√–¥—∫§«“¡‡¢â¡¢âπ∑’Ë

‡À¡“– ¡§◊Õ√âÕ¬≈– 5 ‡π◊ËÕß®“°‰¥âª√‘¡“≥ÕÕ‚µ‰≈-

‡ µ Ÿß ÿ¥ ·¡â«à“°“√„™â‡Õ∑“πÕ≈∑’Ë√–¥—∫§«“¡

‡¢â¡¢âπ Ÿß¢÷Èπ®–‰¥âª√‘¡“≥ÕÕ‚µ‰≈‡ µ‡æ‘Ë¡ Ÿß¢÷Èπ

°Áµ“¡·µà°“√„™â∑’Ë§«“¡‡¢â¡¢âπ ŸßÊ∑”„Àâ‰¥â°≈‘Ëπ√ 

¢Õßº≈‘µ¿—≥±å‰¡à¥’‡∑à“∑’Ë§«√ (Johnson and Robbins,

1973)

1.2 º≈¢Õß°“√„™â‚´‡¥’¬¡§≈Õ‰√¥å

°“√„™â NaCl ‡ªìπ “√æ≈“ ‚¡‰≈´å‡æ◊ËÕ‡√àß

°“√¬àÕ¬ ≈“¬µ—« ‡Õß¢Õß¬’ µå¢π¡ªíß‰¥â¥”‡π‘π

°“√∑¥≈Õß∑’Ë ¿“«–‡™àπ‡¥’¬«°—∫°“√„™â‡Õ∑“πÕ≈

‰¥âº≈¥—ß· ¥ß„π Figure 2 ·≈–‡¡◊ËÕ«‘‡§√“–Àå§«“¡

·µ°µà“ß§à“‡©≈’Ë¬¢Õßª√‘¡“≥ ‚ª√µ’π §“√å‚∫‰Œ‡¥√µ

·≈–ÕÕ‚µ‰≈‡ µ æ∫«à“§à“‡©≈’Ë¬ª√‘¡“≥‚ª√µ’π®“°

µ—«Õ¬à“ß∑’Ë„™â NaCl √âÕ¬≈– 4 ·≈– 5 ‰¡à¡’§«“¡

·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠ (P>0.05)  à«πª√‘¡“≥

§“√å‚∫‰Œ‡¥√µ®“°µ—«Õ¬à“ß∑’Ë„™â NaCl √âÕ¬≈– 1-5

‰¡à¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠ (P>0.05) ·µà

§à“‡©≈’Ë¬ª√‘¡“≥ÕÕ‚µ‰≈‡ µæ∫«à“µ—«Õ¬à“ß∑’Ë„™â ¢Õß

NaCl ·µà≈–§«“¡‡¢â¡¢âπ¡’§«“¡·µ°µà“ß°—π (P<0.05)

∑—Èßπ’È‡æ√“–ª√‘¡“≥ NaCl ∑’Ë„™â´÷Ëß¡’§«“¡‡¢â¡¢âπµà“ß-

°—π≈–≈“¬ªπÕ¬Ÿà„π à«π„  (clear extract) ∑”„Àâ

ª√‘¡“≥ÕÕ‚µ‰≈‡ µ·µ°µà“ß°—π Õ¬à“ß‰√°Áµ“¡√–¥—∫

§«“¡‡¢â¡¢âπ∑’Ë‡À¡“– ¡§◊Õ√âÕ¬≈– 4-5 ‚¥¬πÈ”Àπ—°

·µà„π°“√∑¥≈Õß§√—Èßπ’È‡≈◊Õ°„™â∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ
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√âÕ¬≈– 5 ‡æ◊ËÕ„™â„π°“√»÷°…“¢—ÈπµàÕ‰ª‡æ√“–¡’

º≈™à«¬¬—∫¬—Èß°“√‡®√‘≠‡µ‘∫‚µ¢Õß·∫§∑’‡√’¬∑’Ëªπ‡ªóôÕπ

„π√–À«à “ß°√–∫«π°“√¬àÕ¬ ≈“¬¬’ µå ‡°‘¥¢÷Èπ

Figure 2 Effect of NaCl on yeast autolysis.
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(Kelly,1983) ·≈–®“°°“√»÷°…“¢Õß Nurmi et al.

(1980) æ∫«à“°“√„™â NaCl ‡¢â¡¢âπ√âÕ¬≈– 5 ¡’§«“¡

‡À¡“– ¡µàÕ°“√¬àÕ¬ ≈“¬¬’ µå¢π¡ªíß∑’ËÕÿ≥À¿Ÿ¡‘ 50°´

pH 5.0 ¡“°∑’Ë ÿ¥

2. º≈¢Õß°“√„™â«‘∏’∑“ß™’«¿“æ

«‘∏’∑“ß™’«¿“æ∑’Ë‰¥â»÷°…“§◊Õ°“√„™â‡Õπ‰´¡å

ª“‡ªπ∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ√âÕ¬≈– 0.05-0.25 ¢Õß

πÈ”Àπ—°¬’ µå ¥ ‰¥âº≈°“√∑¥≈Õß¥—ß· ¥ß„π Figure 3

®“°°“√∑¥ Õ∫§«“¡·µ°µà“ß§à“‡©≈’Ë¬¢Õßª√‘¡“≥

‚ª√µ’π §“√å‚∫‰Œ‡¥√µ ·≈–ÕÕ‚µ‰≈‡ µ æ∫«à“

µ—«Õ¬à“ß∑’Ë„™â‡Õπ‰´¡å‡¢â¡¢âπ√âÕ¬≈– 0.1-0.25 ‰¥â

ª√‘¡“≥‚ª√µ’π‰¡à·µ°µà“ß°—π∑“ß ∂‘µ‘ (P>0.05) ´÷Ëß

‡ªìπ‰ª„π∑”πÕß‡¥’¬«°—∫º≈°“√∑¥≈Õß¢Õß®µÿæ√

(2530) æ∫«à“°“√„™â‡Õπ‰´¡åª“‡ªπ √âÕ¬≈– 0.1 °—∫

√âÕ¬≈– 1.0 ‚¥¬πÈ”Àπ—°‰¥âª√‘¡“≥‚ª√µ’π‰¡à·µ°µà“ß

°—π

§à“‡©≈’Ë¬ª√‘¡“≥§“√å‚∫‰Œ‡¥√µ®“°µ—«Õ¬à“ß∑’Ë

„™â‡Õπ‰´¡å√âÕ¬≈– 0.05 °—∫ 0.10 ¡’§à“‡©≈’Ë¬ Ÿß·µà‰¡à

¡’§«“¡·µ°µà“ß°—π∑“ß ∂‘µ‘ (P>0.05) ª√‘¡“≥ÕÕ‚µ

‰≈‡ µ®“°µ—«Õ¬à“ß∑’Ë„™â‡Õπ‰´¡å√âÕ¬≈– 0.10-0.25 ‰¡à

¡’§«“¡·µ°µà“ß°—π (P>0.05) ¥—ßπ—Èπ‡¡◊ËÕæ‘®“√≥“‚¥¬

√«¡·≈â«°“√„™â‡Õπ‰´¡åª“‡ªπ∑’Ë§«“¡‡¢â¡¢âπ√âÕ¬≈–

0.10 ¢ÕßπÈ”Àπ—°¬’ µå ¥¡’§«“¡‡À¡“– ¡¡“°∑’Ë ÿ¥

‡æ√“–‰¥âª√‘¡“≥‚ª√µ’π Ÿß ÿ¥∑—È ß¬—ß‰¥âª√‘¡“≥

§“√å‚∫‰Œ‡¥√µ ÕÕ‚µ‰≈‡ µ‰¡à·µ°µà“ß®“°µ—«Õ¬à“ß

„π°≈ÿà¡∑’Ë¡’§à“‡©≈’Ë¬ Ÿß

3. º≈¢Õß°“√„™â«‘∏’∑“ß°“¬¿“æ

°“√»÷°…“«‘∏’∑“ß°“¬¿“æ‚¥¬„™â‡§√◊ËÕß‚Œ‚¡®’-

‰π´å ∑’Ë§«“¡¥—π 2,000-8,000 ªÕπ¥åµàÕµ“√“ßπ‘È« (psi)

®”π«π 2 §√—Èß‰¥âº≈¥—ß·· ¥ß„π Figure 4 °“√

„™â§«“¡¥—π Ÿß∑”„Àâ‰¥âº≈º≈‘µ Ÿß¢÷Èπ·≈–º≈°“√

‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß§à“‡©≈’Ë¬ æ∫«à“ª√‘¡“≥‚ª√µ’π
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Figure 3 Effect of papain on yeast autolysis.

§“√å‚∫‰Œ‡¥√µ ·≈–ÕÕ‚µ‰≈‡ µ¢Õßµ—«Õ¬à“ß∑’Ëºà“π

°“√‚Œ‚¡®’‰π´å∑’Ë§«“¡¥—π 8,000 ªÕπ¥åµàÕµ“√“ßπ‘È«

¡’§à“ Ÿß ÿ¥·µ°µà“ß®“°µ—«Õ¬à“ßÕ◊ËπÊÕ¬à“ß¡’π—¬ ”§—≠



447«. ‡°…µ√»“ µ√å («‘∑¬.) ªï∑’Ë 32 ©∫—∫∑’Ë 4

(P<0.05) ¥—ßπ—Èπ°“√„™â‚Œ‚¡®’‰π´å∑’Ë§«“¡¥—π 8,000

ªÕπ¥åµàÕµ“√“ßπ‘È«¡’§«“¡‡À¡“– ¡µàÕ°“√ª√—∫

 ¿“æ„Àâ‡´≈≈å¬’ µå·µ°·≈â«‡°‘¥°√–∫«π°“√¬àÕ¬

 ≈“¬‰¥â¥’∑’Ë ÿ¥ ·µà∂â“‡æ‘Ë¡§«“¡¥—π Ÿß∂÷ß 10,000

ªÕπ¥åµàÕµ“√“ßπ‘È« ‡°‘¥·√ß‡©◊Õπ Ÿß∑”„Àâ‚ª√µ’π∫“ß

‡°‘¥°“√ Ÿ≠‡ ’¬ ¿“æ∑“ß∏√√¡™“µ‘ ‡ªìπµ–°Õπ¢“«

¢ÿàπÕ¬à“ß™—¥‡®π

4. º≈°“√»÷°…“‡ª√’¬∫‡∑’¬∫°“√„™â«‘∏’∑“ß‡§¡’ ™’«¿“æ

·≈–°“¬¿“æµàÕ°“√¬àÕ¬ ≈“¬¬’ µå¢π¡ªíß

4.1 °“√‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß§à“‡©≈’Ë¬

ª√‘¡“≥º≈º≈‘µ‰¥â

 ®“°º≈°“√∑¥≈Õß¢âÕ∑’Ë 1-3 ‡¡◊ËÕ‰¥â√–¥—∫

§«“¡‡¢â¡¢âπ¢Õß‡Õ∑“πÕ≈ NaCl ‡Õπ‰´¡åª“‡ªπ

·≈–§«“¡¥—π¢Õß‡§√◊ËÕß‚Œ‚¡®’‰π´å∑’Ë ‡À¡“– ¡

·≈â«®÷ß¥”‡π‘π°“√∑¥≈Õß‡ª√’¬∫‡∑’¬∫º≈«‘∏’¥—ß°≈à“«

∑—ÈßÀ¡¥æ√âÕ¡°—π‚¥¬‡µ√’¬¡µ—«Õ¬à“ß¬’ µå ¥√âÕ¬≈– 40

(À√◊Õ√âÕ¬≈– 12.58 ‚¥¬πÈ”Àπ—°·Àâß)  ”À√—∫«‘∏’

‚Œ‚¡®’‰π´å„™âµ—«Õ¬à“ß¬’ µå ¥‡¢â¡¢âπ√âÕ¬≈– 30 ª√—∫

pH 5.2 π”‰ªºà“π‡§√◊ËÕß‚Œ‚¡®’‰π´å∑’Ë§«“¡¥—π 8,000

ªÕπ¥åµàÕµ“√“ßπ‘È«®”π«π 2 §√—Èß º≈°“√∑¥≈Õß¥—ß

· ¥ß„π Figure 5 ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß§à“

‡©≈’Ë¬ ¥—ß· ¥ß„π Table 1 æ∫«à“ª√‘¡“≥‚ª√µ’π

¢Õßµ—«Õ¬à“ß∑’Ë„™â‡Õ∑“πÕ≈√à«¡°—∫ NaCl ¡’§à“‡©≈’Ë¬

 Ÿß ÿ¥·µà‡¡◊ËÕ‡∑’¬∫°—∫µ—«Õ¬à“ß∑’Ë„™â NaCl ·≈â«‰¡à

·µ°µà“ß°—π  à«πª√‘¡“≥§“√å‚∫‰Œ‡¥√µæ∫«à“µ—«Õ¬à“ß

¬’ µå∑’Ëºà“π°“√‚Œ‚¡®’‰π´å¡’§à“‡©≈’Ë¬ Ÿß ÿ¥ · ¥ß„Àâ

‡ÀÁπ«à“«‘∏’π’È‡ªìπ«‘∏’∑’Ë “¡“√∂∑”„Àâ‡´≈≈å¢Õß¬’ µå·µ°‰¥â¥’

∑—Èßπ’È‡π◊ËÕß¡“®“°·√ß‡©◊Õπ∑’Ë‡°‘¥¢÷Èπ√–À«à“ß°“√Õ—¥

µ—«Õ¬à“ß¬’ µåºà“π™àÕß·§∫Ê„π‚Œ‚¡®’‰π ǻ ·≈–ª√‘¡“≥

ÕÕ‚µ‰≈‡ µ®“°µ—«Õ¬à“ß∑’Ë„™â‡Õπ‰´¡åª“‡ªπ¡’§à“‡©≈’Ë¬

 Ÿß ÿ¥ √Õß≈ß¡“§◊Õµ—«Õ¬à“ß∑’Ë„™â NaCl ‡¡◊ËÕ‡ª√’¬∫

‡∑’¬∫§«“¡·µ°µà“ß§à“‡©≈’Ë¬¢Õß Õßµ—«Õ¬à“ß∑’Ë°≈à“«¡“

¢â“ßµâπ·≈â« æ∫«à“‰¡à·µ°µà“ß°—π
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Figure 4 Effect of homogenization on yeast

autolysis.
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Table 1 Mean of recovery yields from samples with treated by different methods1/.

Means of yields

Treatments Protein2/ (%) Carbohydrate (%) Autolysate (%)

Control 20.38e 28.40c 24.99d

5% ethanol 51.64bc 32.63bc 39.35c

5% NaCl 57.52ab 35.22abc 44.26ab

5% eth+5%NaCl 61.90a 30.87c 40.67bc

0.10% papain 48.76c 39.67ab 46.53a

Homo.8,000 psi 36.60d 42.45a 41.10bc

1/ Mean in the column of recovery yields followed by the same super script letters are not significantly different at
P=0.05 according to DMRT

4.2 º≈°“√»÷°…“Õß§åª√–°Õ∫∑“ß‡§¡’¢Õß

¬’ µå °—¥

 °“√º≈‘µ¬’ µå °—¥ ¿“¬À≈—ß®“°ª≈àÕ¬„Àâ‡°‘¥

°“√¬àÕ¬ ≈“¬¬’ µå‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß·≈â«π”¡“

‡À«’Ë¬ß·¬°‡´≈≈åÕÕ°π” à«π„ ‰ª√–‡À¬¥â«¬‡§√◊ËÕß

√–‡À¬ ÿ≠≠“°“» (vacuum evaporator) ®π‰¥â

µ—«Õ¬à“ß‡¢â¡¢âπ¡’¢Õß·¢Áßª√–¡“≥√âÕ¬≈– 70 º≈°“√

«‘‡§√“–ÀåÕß§åª√–°Õ∫∑“ß‡§¡’· ¥ß„π Table 2.

Table 2 Chemical compositions of yeast extract under difference processing conditions.

Treatments Chemical compositions (g/100 g dry wt of sample)

Total protein Lowry protein Amino-nitrogen Carbohydrate Nucleic acid Ash

Control 50.93 41.25 3.52 27.60 5.01 9.44
5% ethanol 50.80 46.47 4.46 25.78 5.71 9.78

5% NaCl 43.06 38.41 2.84 19.36 8.37 28.89

5%eth+5%NaCl 45.71 39.94 3.22 25.49 6.68 20.72
0.10%papain 57.50 50.57 8.22 24.27 7.86 10.72

Homo 8,000psi 37.90 26.73 2.17 24.43 12.03 16.69

®“° Table 2 æ∫«à“ª√‘¡“≥‚ª√µ’π∑—ÈßÀ¡¥

‚ª√µ’π·≈–Õ–¡‘‚π‰π‚µ√‡®π„π¬’ µå °—¥®“°

µ—«Õ¬à“ß∑’Ë„™â‡Õπ‰´¡åª“‡ªπ¡’§à“ Ÿß ÿ¥ ‡æ√“–‡Õπ‰´¡å

ª“‡ªπ “¡“√∂¬àÕ¬‚ª√µ’π®“°¬’ µå‰¥â¥’‚¥¬‡©æ“–„π

 ¿“«–∑’Ë∑¥≈Õß ´÷Ëß Chao et al. (1980) æ∫«à“

‡Õπ‰´¡åª“‡ªππ’È∑”ß“π‰¥â¥’∑’ËÕÿ≥À¿Ÿ¡‘ 40-60°´ pH

5.0-6.5 ·≈–√–¬–‡«≈“§«“¡§ßµ—« 2-24 ™—Ë«‚¡ß  à«π

ª√‘¡“≥§“√å‚∫‰Œ‡¥√µæ∫„πµ—«Õ¬à“ß∑’Ë‡Õ∑“πÕ≈ Ÿß∑’Ë ÿ¥

¬’ µå °—¥®“°µ—«Õ¬à“ß∑’Ëºà“π°“√‚Œ‚¡®’‰π´å¡’ª√‘¡“≥

°√¥π‘«§≈’Õ‘§ Ÿß ÿ¥ ‡π◊ËÕß®“°°“√∑”„Àâ‡´≈≈å¬’ µå·µ°
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·≈–ª√‘¡“≥‡∂â“∑’Ëæ∫„πµ—«Õ¬à“ß∑’Ë„™â NaCl  Ÿß ÿ¥

‡æ√“–°“√«‘‡§√“–ÀåÀ“„π°“√∑¥≈Õß§√—Èßπ’È§‘¥√«¡°—∫

NaCl ¥â«¬

 √ÿª

®“°°“√»÷°…“º≈¢Õß°“√ª√—∫ ¿“æ¥â«¬«‘∏’

µà“ßÊ∑’Ë‡À¡“– ¡µàÕ°“√¬àÕ¬ ≈“¬¬’ µå§◊Õ«‘∏’∑“ß‡§¡’

æ∫«à“°“√„™â‡Õ∑“πÕ≈√âÕ¬≈– 5 ‚¥¬ª√‘¡“µ√ √à«¡°—∫

NaCl √âÕ¬≈– 5 ‚¥¬πÈ”Àπ—°µà“ß¡’§«“¡‡À¡“– ¡

·≈–«‘∏’∑“ß™’«¿“æ∑’Ë ‡À¡“– ¡§◊Õ°“√„™â‡Õπ‰´¡å

ª“‡ªπ√âÕ¬≈– 0.10 ‚¥¬πÈ”Àπ—°¬’ µå ¥  à«π«‘∏’∑“ß

°“¬¿“æ∑’Ë‡À¡“– ¡§◊Õ°“√„™â‚Œ‚¡®’‰π´å∑’Ë§«“¡¥—π

8,000 ªÕπ¥åµàÕµ“√“ßπ‘È« ·≈–ºà“π°“√Õ—¥§«“¡¥—π

®”π«π 2 §√—Èß ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°“√„™â∑—Èß 3 «‘∏’ æ∫«à“

°“√„™â ‡Õ∑“πÕ≈√à«¡°—∫‡°≈◊Õ‰¥âª√‘¡“≥‚ª√µ’π

 Ÿß ÿ¥‚¥¬‡©≈’Ë¬√âÕ¬≈– 61.90 «‘∏’∑“ß°“¬¿“æ‰¥â

ª√‘¡“≥§“√å‚∫‰Œ‡¥√µ Ÿß ÿ¥‡©≈’Ë¬√âÕ¬≈– 42.45 ·≈–

°“√„™â‡Õπ‰´¡åª“‡ªπ‰¥âª√‘¡“≥ÕÕ‚µ‰≈‡ µ Ÿß ÿ¥

‚¥¬‡©≈’Ë¬√âÕ¬≈– 46.53 ·≈–®“°º≈°“√«‘‡§√“–Àå

À“Õß§åª√–°Õ∫∑“ß‡§¡’¢Õß¬’ µå °—¥∑’Ëº≈‘µ‚¥¬

„™â ¿“«–∑’Ë ‡À¡“– ¡®“°°“√ª√—∫ ¿“æ„π·µà≈–

«‘∏’∑’Ë°≈à“«¡“ æ∫«à“µ—«Õ¬à“ß¬’ µå °—¥∑’Ë„™â‡Õπ‰´¡å

ª“‡ªπ‰¥âª√‘¡“≥‚ª√µ’π∑—ÈßÀ¡¥ ‚ª√µ’π ·≈– Õ–

¡‘‚π‰π‚µ√‡®π Ÿß ÿ¥§◊Õ √âÕ¬≈– 57.50, 50.57 ·≈–

8.22 ‚¥¬πÈ”Àπ—°¬’ µå °—¥·Àâßµ“¡≈”¥—∫ ¥—ßπ—Èπ®÷ß

‡ÀÁπ«à“‡ªìπ«‘∏’∑’Ë‡À¡“– ¡·≈–πà“¡’§«“¡‡ªìπ‰ª‰¥â„π

°“√º≈‘µ¬’ µå °—¥√–¥—∫Õÿµ “À°√√¡

§”¢Õ∫§ÿ≥

§≥–ºŸâ«‘®—¬¢Õ°√“∫¢Õ∫æ√–§ÿ≥ ”π—°ß“π

§≥–°√√¡°“√«‘®—¬·Ààß™“µ‘∑’Ë π—∫ πÿπ∑ÿπÕÿ¥Àπÿπ

«‘®—¬ª√–®”ªï 2540

¥â«¬«‘∏’π’È®–‡ªìπ°“√∑”≈“¬‡´≈≈å§àÕπ¢â“ß ¡∫Ÿ√≥å

®÷ß∑”„ÀâÕß§åª√–°Õ∫¿“¬„π‡´≈≈å¬’ µå∂Ÿ°ª≈àÕ¬ÕÕ°

¡“ÕÕ°¡“¿“¬πÕ°‡´≈≈å‰¥â¥’ (Asenjo and Andrew,1990)
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Figure 5 Comparison the effect of different

treated methods on yeast autolysis.
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