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Abstract
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A total of 70 thermotolerant yeast strains were isolated at 40oC from 145 samples including fruit,
leaves, flowers, soils and oil-palm fruits. Six isolates showed maximum growth at 40oC within 18 h. Three
isolates (MIY1, MIY48 and MIY57) were selected based on their ability to ferment glucose and sucrose
rapidly (24 h) and showed the maximum temperature for growth at 42oC but it was good at 40oC. MIY57
produced 4.6% (v/v) ethanol at 40oC from a medium containing 15% glucose. The optimum cultivation
conditions for growth and ethanol production of MIY57 was 5% inoculum into the fermentation medium
containing 15% glucose and 1% yeast extract with initial pH of 4.5 on a shaking incubator at 150 rpm at
40oC. MIY57, under these conditions, produced maximum ethanol of 5.0% (v/v) after 48 h incubation while
S. cerevisiae TISTR 5048 produced only 3.7% (v/v). Maximum cell dry weight was 7.2 g/L (at 18 h), again
much higher than that of S. cerevisiae TISTR 5048 (4.1 g/L). Based on morphological, physiological and
molecular studies, this strain (MIY57) was identified as Saccharomyces cerevisiae.
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®“°°“√·¬°¬’ µå∑π√âÕπ®“°º≈‰¡â ¥Õ°‰¡â „∫‰¡â ¥‘π ·≈–º≈ª“≈å¡ ®”π«π 145 µ—«Õ¬à“ß ∑’ËÕÿ≥À¿Ÿ¡‘ 40
o
C

 “¡“√∂·¬°¬’ µå∑π√âÕπ‰¥â 70 ‰Õ‚´‡≈∑ „π®”π«ππ’È 6 ‰Õ‚´‡≈∑ ‡®√‘≠‰¥â¥’∑’ËÕÿ≥À¿Ÿ¡‘ 40
o
C „π‡«≈“ 18 ™—Ë«‚¡ß

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°“√À¡—°πÈ”µ“≈°≈Ÿ‚§ ·≈– Ÿ́‚§√  æ∫¬’ µå 3 ‰Õ‚´‡≈∑ (MIY1  MIY48 ·≈– MIY57) À¡—°πÈ”µ“≈

∑—Èß 2 ™π‘¥‡ªìπ‡Õ∑“πÕ≈‰¥â√«¥‡√Á«¿“¬„π 24 ™—Ë«‚¡ß ‡®√‘≠‰¥â∑’ËÕÿ≥À¿Ÿ¡‘ 42
o
C ·µà‡®√‘≠‰¥â¥’∑’ËÕÿ≥À¿Ÿ¡‘ 40

o
C ‡¡◊ËÕ

§—¥‡≈◊Õ°®“°§«“¡ “¡“√∂„π°“√º≈‘µ‡Õ∑“πÕ≈∑’ËÕÿ≥À¿Ÿ¡‘ 40
o
C ®“°Õ“À“√∑’Ë¡’πÈ”µ“≈°≈Ÿ‚§  15% ‰Õ‚´‡≈∑ MIY57

º≈‘µ‡Õ∑“πÕ≈‰¥â 4.6% (v/v) π”¬’ µå MIY57 ¡“‡≈’È¬ß‡æ◊ËÕ»÷°…“ ¿“«–∑’Ë‡À¡“– ¡µàÕ°“√‡®√‘≠·≈–°“√º≈‘µ‡Õ∑“πÕ≈

æ∫«à“¬’ µå MIY57 º≈‘µ‡Õ∑“πÕ≈‰¥â¥’∑’Ë ÿ¥ (5.0% (v/v)) ‡¡◊ËÕ„™â‡™◊ÈÕ‡√‘Ë¡µâπ 5% „πÕ“À“√∑’Ë¡’πÈ”µ“≈°≈Ÿ‚§  15%

yeast extract 1% pH‡√‘Ë¡µâπ 4.5 ‡≈’È¬ß∫π‡§√◊ËÕß‡¢¬à“§«“¡‡√Á« 150 √Õ∫/π“∑’ ∑’ËÕÿ≥À¿Ÿ¡‘ 40
o
C ‡ªìπ‡«≈“ 48 ™—Ë«‚¡ß

´÷Ëß Ÿß°«à“ S. cerevisiae TISTR 5048 ∑’Ë„™â‡ª√’¬∫‡∑’¬∫ (3.7% (v/v)) ·≈–‰¥âª√‘¡“≥‡´≈≈å Ÿß ÿ¥ 7.2 °√—¡/≈‘µ√ ∑’Ë

‡«≈“ 18 ™—Ë«‚¡ß „π¢≥–∑’Ë S. cerevisiae TISTR 5048 ‰¥â 4.1 °√—¡/≈‘µ√ ‡¡◊ËÕ®—¥®”·π°¬’ µå MIY57 ‚¥¬„™â≈—°…≥–

∑“ß —≥∞“π«‘∑¬“  √’√«‘∑¬“ ·≈–≈—°…≥–∑“ßÕ≥Ÿ™’««‘∑¬“∫àß™’È«à“‡ªìπ Saccharomyces cerevisiae

‡Õ∑‘≈·Õ≈°ÕŒÕ≈å‡√’¬°Õ’°™◊ËÕ«à“ ‡Õ∑“πÕ≈ ‡ªìπ “√
Õ‘π∑√’¬å∑’Ë‡ªìπº≈º≈‘µ®“°°√–∫«π°“√À¡—°‚¥¬®ÿ≈‘π∑√’¬åæ«°
¬’ µå ®“° —∫ ‡µ√∑∑’Ë‡ªìπ “√ª√–°Õ∫æ«°·ªÑßÀ√◊ÕπÈ”µ“≈
‚¥¬πÈ”µ“≈°≈Ÿ‚§  1 ‚¡‡≈°ÿ≈ ®–∂Ÿ°‡ª≈’Ë¬π‡ªìπ§“√å∫Õπ-
‰¥ÕÕ°‰´¥å 2 ‚¡‡≈°ÿ≈ ·≈–‡Õ∑“πÕ≈ 2 ‚¡‡≈°ÿ≈ ¿“¬„µâ
 ¿“«–∑’Ë‰¡à„™âÕÕ°´‘‡®π (Phaff et al., 1968)

„π¿“«–∑’Ë∑—Ë«‚≈°ª√– ∫°—∫ªí≠À“√“§“πÈ”¡—π¡’°“√
ª√—∫µ—« Ÿß¢÷ÈπÕ¬à“ßµàÕ‡π◊ËÕßÀ≈“¬ª√–‡∑» √«¡∑—Èßª√–‡∑»‰∑¬
À—π¡“„™â‡Õ∑“πÕ≈‡ªìπ à«πº ¡„ππÈ”¡—π‡™◊ÈÕ‡æ≈‘ß ‡™àπ ·°ä 
‚´ŒÕ≈å ‡Õ∑“πÕ≈ “¡“√∂º≈‘µ‰¥â®“°ªî‚µ√‡≈’¬¡ À√◊Õ°“√
À¡—°‚¥¬„™â¬’ µå °“√∑”ß“π¢Õß¬’ µå„π°“√À¡—°‡Õ∑“πÕ≈®–
¡’§«“¡√âÕπ√à«¡¥â«¬  ·µà„π°“√À¡—°‡Õ∑“πÕ≈‚¥¬∑—Ë«‰ª¡’
Õÿ≥À¿Ÿ¡‘∑’Ë‡À¡“– ¡Õ¬Ÿà„π™à«ß 25-35oC (Banat et al.,
1992) ¥—ßπ—Èπ°“√º≈‘µ‡Õ∑“πÕ≈„π√–¥—∫Õÿµ “À°√√¡®÷ßµâÕß
§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘„π°“√À¡—°„ÀâÕ¬Ÿà„π™à«ß  30-35oC  ‚¥¬„™â
√–∫∫À≈àÕ‡¬Áπ (cooling system)

¬’ µå “¬æ—π∏ÿå∑π√âÕπ‰¥â√—∫§«“¡ π„®»÷°…“‡æ◊ËÕπ”¡“
„™â„πÕÿµ “À°√√¡°“√À¡—°‡Õ∑“πÕ≈ Abdel-Fattah ·≈–
§≥– (2000) »÷°…“°“√º≈‘µ‡Õ∑“πÕ≈®“°¬’ µå “¬æ—π∏ÿå∑π
√âÕπ∑’Ë·¬°‰¥â®“°¥‘π∫√‘‡«≥‚√ß°≈—Ëπ ÿ√“·≈–°“°πÈ”µ“≈ æ∫
¬’ µå 3 ®’π—  ‰¥â·°à Saccharomyces, Kluyveromyces

·≈– Candida ‡®√‘≠‰¥â„π™à«ßÕÿ≥À¿Ÿ¡‘ 40-43oC ·µà¡’ Õß
 “¬æ—π∏ÿå §◊Õ S. cerevisiae F111 ·≈– K. marxianus
WR12  “¡“√∂‡®√‘≠‰¥â∑’ËÕÿ≥À¿Ÿ¡‘ 50oC ·≈–º≈‘µ‡Õ∑“πÕ≈
∑’ËÕÿ≥À¿Ÿ¡‘ 43oC ‰¥âª√‘¡“≥ Ÿß°«à“ “¬æ—π∏ÿå‡¥‘¡ (S. cerevisiae
SIIC) ∑’Ë„™â„π°“√º≈‘µ√–¥—∫Õÿµ “À°√√¡ ®÷ßπ”¬’ µå¥—ß°≈à“«
‰ª„™â„π°“√º≈‘µ‡Õ∑“πÕ≈‚¥¬‰¡à„™â√–∫∫À≈àÕ‡¬Áπ ∑—Èß¬—ß„™â
√–¬–‡«≈“„π°“√À¡—° —Èπ≈ß

πÕ°®“°π’È¬—ß¡’√“¬ß“πÕ◊Ëπ∑’Ë»÷°…“°“√º≈‘µ‡Õ∑“πÕ≈
„πÀâÕßªØ‘∫—µ‘°“√‚¥¬„™â¬’ µå∑π√âÕπ (D'Amore et al., 1989;
Banat et al., 1992; Kiran Sree et al., 2000) ¥—ßπ—Èπ
°“√„™â¬’ µå “¬æ—π∏ÿå∑’Ë¡’ª√– ‘∑∏‘¿“æ„π°“√‡®√‘≠·≈–À¡—°
‡Õ∑“πÕ≈∑’ËÕÿ≥À¿Ÿ¡‘ Ÿß‡ªìπ∑“ß‡≈◊Õ°„À¡à∑’Ë‰¥â√—∫§«“¡ π„®
‡π◊ËÕß®“°¬’ µå “¬æ—π∏ÿå∑π√âÕπ¡’Õ—µ√“°“√À¡—°‡√Á«®÷ß™à«¬≈¥
§«“¡‡ ’Ë¬ßµàÕ°“√ªπ‡ªóôÕπ„πÕÿµ “À°√√¡¢π“¥„À≠à ™à«¬
‡æ‘Ë¡Õ—µ√“°“√º≈‘µ‡Õ∑“πÕ≈ (Abdel-Fattah et al., 2000)
πÕ°®“°π’È°“√∑’Ë„™â‡«≈“„π°“√À¡—° —Èπ°«à“·≈–‰¡àµâÕß„™â√–∫∫
À≈àÕ‡¬Áπ ∑”„Àâµâπ∑ÿπ„π°“√º≈‘µ≈¥≈ß 30-35% (Singh et
al., 1998; Abdel-Fattah et al., 2000) °“√§—¥‡≈◊Õ°
¬’ µå “¬æ—π∏ÿå∑π√âÕπ‡æ◊ËÕπ”¡“º≈‘µ‡Õ∑“πÕ≈®÷ß‡ªìπß“π∑’Ëπà“
 π„® °“√»÷°…“„π§√—Èßπ’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ·¬°·≈–§—¥¬’ µå
 “¬æ—π∏ÿå∑π√âÕπ·≈–π”¡“»÷°…“ªí®®—¬∑’Ë¡’º≈µàÕ°“√º≈‘µ
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πƒ¡≈  ‚µÕàÕπ ·≈–§≥–973

‡Õ∑“πÕ≈„πÀâÕßªØ‘∫—µ‘°“√ ¢âÕ¡Ÿ≈∑’Ë‰¥â®–‡ªìπª√–‚¬™πå„π
°“√π”‰ª„™â‡ªìπæ◊Èπ∞“π‡æ◊ËÕ»÷°…“„π√–¥—∫‚√ßß“ππ”√àÕß·≈–
µàÕ‡π◊ËÕß‰ª¬—ß√–¥—∫Õÿµ “À°√√¡µàÕ‰ª

«— ¥ÿ Õÿª°√≥å ·≈–«‘∏’°“√

1. °“√·¬°·≈–°“√§—¥‡™◊ÈÕ¬’ µå∑π√âÕπ

°“√·¬°¬’ µå∑π√âÕπ ®“°µ—«Õ¬à“ß º≈‰¡â „∫‰¡â·≈–
¥Õ°‰¡â µ“¡«‘∏’¢Õß Campbell and Duffus  (1988) ‚¥¬
º≈‰¡â„™â«‘∏’°“√ streak ‚¥¬µ√ß∫πÕ“À“√·¢Áß yeast malt
medium (YM) ª√–°Õ∫¥â«¬ yeast extract 0.3%, malt
extract 0.3%, peptone 0.5%, glucose 1% ·≈– agar
2%  à«πµ—«Õ¬à“ß„∫‰¡â ·≈–¥Õ°‰¡â π”¡“‡≈’È¬ß„πÕ“À“√‡À≈«
YM ‡æ◊ËÕ‡æ‘Ë¡®”π«π¬’ µå ®“°π—Èπ streak ≈ß∫πÕ“À“√·¢Áß
YM  Õ“À“√∑—ÈßÀ¡¥∑’Ë„™â·¬°‡™◊ÈÕ¡’  pH  5.5  ·≈–‡µ‘¡
penicillin (60 µg/ml) ·≈– streptomycin (100 µg/ml)
µ—«Õ¬à“ß¥‘π·≈–º≈ª“≈å¡·¬°µ“¡«‘∏’¢Õß ¢π‘…∞“ (2543)
∫à¡®“πÕ“À“√∑’ËÕÿ≥À¿Ÿ¡‘ 40oC π“π 48 ™—Ë«‚¡ß ‡°Á∫‚§‚≈π’
‡™◊ÈÕ∑’Ë¡’≈—°…≥–·µ°µà“ß°—π·≈–∑”„Àâ‡ªìπ‡™◊ÈÕ∫√‘ ÿ∑∏‘Ï ‚¥¬
«‘∏’°“√ restreak ≈ß∫πÕ“À“√ YM ∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 40oC
π“π 48 ™—Ë«‚¡ß ·≈–‡°Á∫ stock ‡™◊ÈÕ„πÕ“À“√ YM slant ∑’Ë
Õÿ≥À¿Ÿ¡‘ 4oC

§—¥‡≈◊Õ°¬’ µå∑’Ë·¬°‰¥â ‚¥¬‡≈’È¬ß„πÕ“À“√‡À≈« YM
∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 40oC «—¥°“√‡®√‘≠∑ÿ° 6 ™—Ë«‚¡ß ¬’ µå∑’Ë¡’°“√
‡®√‘≠¥’ (OD

660
nm ¡“°°«à“ 1) ¿“¬„π‡«≈“ 24 ™—Ë«‚¡ß π”

¡“∑¥ Õ∫°“√À¡—°πÈ”µ“≈°≈Ÿ‚§ ·≈–´Ÿ‚§√  µ“¡«‘∏’¢Õß
Barnatt ·≈–§≥– (2000) ∑’ËÕÿ≥À¿Ÿ¡‘ 40oC §—¥‡≈◊Õ°¬’ µå
∑’ËÀ¡—°‰¥â√«¥‡√Á«¡“»÷°…“°“√‡®√‘≠∑’ËÕÿ≥À¿Ÿ¡‘µà“ßÊ ‚¥¬‡≈’È¬ß
¬’ µå„πÕ“À“√‡À≈« YM ∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 30  35  40  42
·≈– 44oC «—¥°“√‡®√‘≠∑ÿ° 6 ™—Ë«‚¡ß π“π 48 ™—Ë«‚¡ß π”
¬’ µå∑’Ë‡®√‘≠‰¥â¥’∑’ËÕÿ≥À¿Ÿ¡‘ Ÿß°«à“ 40oC ¡“∑¥ Õ∫°“√À¡—°
‡Õ∑“πÕ≈∑’ËÕÿ≥À¿Ÿ¡‘ 40oC ‚¥¬∂à“¬‡™◊ÈÕ‡√‘Ë¡µâπ 10% ≈ß„π
Õ“À“√ yeast fermentation medium (YFM) ª√–°Õ∫
¥â«¬ yeast extract 0.6%, peptone 0.5%, KH

2
PO

4

0.4%, (NH
4
)
2
SO

4
 0.2%, MgSO

4
.7H

2
O 0.1% ·≈–

glucose 15% (Banat et al., 1992) ∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 40oC
«—¥°“√º≈‘µ‡Õ∑“πÕ≈·≈–πÈ”µ“≈∑’Ë‡À≈◊Õ ∑’Ë‡«≈“ 72 ™—Ë«‚¡ß
°“√∑¥≈Õß„™â S. cerevisiae TISTR 5048 ‡ªìπ “¬æ—π∏ÿå

‡ª√’¬∫‡∑’¬∫ ¬°‡«âπ¢—ÈπµÕπ°“√§—¥‡≈◊Õ°„™â S. cerevisiae
TISTR 5048 ·≈– K. marxianus

2. °“√»÷°…“ªí®®—¬∑’Ë¡’º≈µàÕ°“√‡®√‘≠·≈–°“√º≈‘µ

‡Õ∑“πÕ≈¢Õß¬’ µå

2.1 §«“¡‡¢â¡¢âπ¢ÕßπÈ”µ“≈°≈Ÿ‚§  ·≈–°“°

πÈ”µ“≈

∂à“¬‡™◊ÈÕ‡√‘Ë¡µâπ  10%  ≈ß„πÕ“À“√  YFM
ª√‘¡“µ√ 100 ¡≈. ∑’Ë∫√√®ÿ„πø≈“ °å¢π“¥ 250 ¡≈. ∑’Ë¡’ pH
‡√‘Ë¡µâπ 5.5 ¡’ª√‘¡“≥πÈ”µ“≈°≈Ÿ‚§ ‡√‘Ë¡µâπ 10 15 ·≈– 20%
 ”À√—∫°“°πÈ”µ“≈ª√—∫„Àâ¡’ª√‘¡“≥πÈ”µ“≈‡√‘Ë¡µâπ∑’Ë 10 15
·≈– 20% ‡™àπ°—π ¥â«¬«‘∏’ Phenol Sulfuric (Dobois et
al., 1956) ‡≈’È¬ß„πµŸâ∫à¡‡™◊ÈÕ∑’Ë‡¢¬à“¥â«¬§«“¡‡√Á« 150 √Õ∫/
π“∑’ Õÿ≥À¿Ÿ¡‘ 40oC °“√∑¥≈Õß∑” 2 ´È”

2.2 ª√‘¡“≥¢Õß yeast extract

∂à“¬‡™◊ÈÕ‡√‘Ë¡µâπ  10%  ≈ß„πÕ“À“√  YFM
ª√‘¡“µ√ 100 ¡≈. ∑’Ë∫√√®ÿ„πø≈“ °å¢π“¥ 250 ¡≈.∑’Ë¡’
·À≈àß§“√å∫Õπµ“¡¢âÕ 2.1 ·≈–¡’ª√‘¡“≥ yeast extract 3
√–¥—∫ ‰¥â·°à 0.3  0.6 ·≈– 1.0% pH ‡√‘Ë¡µâπ 5.5 π”¡“
‡≈’È¬ß„πµŸâ∫à¡‡™◊ÈÕ∑’Ë‡¢¬à“¥â«¬§«“¡‡√Á« 150 √Õ∫/π“∑’  ∑’Ë
Õÿ≥À¿Ÿ¡‘ 40oC °“√∑¥≈Õß∑” 2 ´È”

2.3 pH ‡√‘Ë¡µâπ¢ÕßÕ“À“√

∂à“¬‡™◊ÈÕ‡√‘Ë¡µâπ  10%  ≈ß„πÕ“À“√  YFM
ª√‘¡“µ√ 100 ¡≈. ∑’Ë∫√√®ÿ„πø≈“ °å¢π“¥ 250 ¡≈. ∑’Ë¡’
·À≈àß§“√å∫Õπµ“¡¢âÕ 2.1 ª√‘¡“≥ yeast extract µ“¡¢âÕ
2.2 ª√—∫ pH ‡√‘Ë¡µâπ¢ÕßÕ“À“√‡∑à“°—∫ 4.5  5.5 ·≈– 6.5
µ“¡≈”¥—∫ π”‰ª‡≈’È¬ß„πµŸâ∫à¡‡™◊ÈÕ∑’Ë‡¢¬à“¥â«¬§«“¡‡√Á« 150
√Õ∫/π“∑’ Õÿ≥À¿Ÿ¡‘ 40oC °“√∑¥≈Õß∑” 2 ´È”

2.4 ª√‘¡“≥‡™◊ÈÕ‡√‘Ë¡µâπ

»÷°…“ª√‘¡“≥‡™◊ÈÕ‡√‘Ë¡µâπ∑’Ë 5 ·≈– 10% ‚¥¬
∂à“¬‡™◊ÈÕ‡√‘Ë¡µâπ≈ß„πÕ“À“√ YFM ª√‘¡“µ√ 100 ¡≈. ∑’Ë
∫√√®ÿ„πø≈“ °å¢π“¥ 250 ¡≈. ∑’Ë¡’·À≈àß§“√å∫Õπµ“¡¢âÕ
2.1 ª√‘¡“≥ yeast extract  µ“¡¢âÕ 2.2 ·≈– pH ‡√‘Ë¡µâπ
¢ÕßÕ“À“√µ“¡¢âÕ 2.3 ‡≈’È¬ß„πµŸâ∫à¡‡™◊ÈÕ∑’Ë‡¢¬à“¥â«¬§«“¡‡√Á«
150 √Õ∫/π“∑’ Õÿ≥À¿Ÿ¡‘ 40oC °“√∑¥≈Õß∑” 2 ´È”

3. °“√‡®√‘≠·≈–°“√º≈‘µ‡Õ∑“πÕ≈®“° ¿“«–∑’Ë‡À¡“– ¡

®“°ªí®®—¬∑’Ë‰¥â„π°“√∑¥≈Õß¢âÕ 2.1-2.4 π”¡“„™â
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»÷°…“°“√‡®√‘≠·≈–°“√º≈‘µ‡Õ∑“πÕ≈‚¥¬„™âÕ“À“√ YFM
ª√‘¡“µ√ 100 ¡≈. ∑’Ë∫√√®ÿ„πø≈“ °å¢π“¥ 250 ¡≈. ‡≈’È¬ß
„πµŸâ∫à¡‡™◊ÈÕ∑’Ë‡¢¬à“¥â«¬§«“¡‡√Á« 150 √Õ∫/π“∑’  Õÿ≥À¿Ÿ¡‘
40oC  °“√∑¥≈Õß∑” 2 ´È”

4. «‘∏’«‘‡§√“–Àå°“√‡®√‘≠ ª√‘¡“≥πÈ”µ“≈√’¥‘«´å ·≈–

ª√‘¡“≥‡Õ∑“πÕ≈

°“√«—¥°“√‡®√‘≠∑”‚¥¬°“√«—¥§à“§«“¡¢ÿàπ∑’Ë§«“¡¬“«
§≈◊Ëπ 660 π“‚π‡¡µ√ ‡∑’¬∫‡ªìππÈ”Àπ—°‡´≈≈å·Àâß‚¥¬„™â
°√“ø¡“µ√“∞“π√–À«à“ß§à“§«“¡¢ÿàπ°—∫πÈ”Àπ—°‡´≈≈å·Àâß À√◊Õ
À“πÈ”Àπ—°‡´≈≈å·Àâß‚¥¬µ√ß ( “‚√®πå ·≈–§≥–, 2544)
πÈ”À¡—°∑’Ë‡«≈“ 48 ™—Ë«‚¡ß π”¡“«—¥ª√‘¡“≥‡Õ∑“πÕ≈¥â«¬
‡§√◊ËÕß Ebulliometer ·≈–«—¥πÈ”µ“≈√’¥‘«´å ‚¥¬«‘∏’ Dinitro-
salicylic Acid Method (DNS) (Miller, 1959)

5. °“√®—¥®”·π°¬’ µå

°“√®—¥®”·π°¬’ µå„™â≈—°…≥–∑“ß —≥∞“π«‘∑¬“·≈–
 √’√«‘∑¬“µ“¡«‘∏’¢Õß Kurtzman ·≈–§≥– (1998) ‚¥¬„™â
S. cerevisiae TISTR 5048 ‡ªìπµ—«‡ª√’¬∫‡∑’¬∫ ·≈– àß
µ—«Õ¬à“ßµ√«®∑’Ë°√¡«‘∑¬“»“ µ√å°“√·æ∑¬å °√–∑√«ß “∏“√≥ ÿ¢
´÷Ëß„™â™ÿ¥∑¥ Õ∫ API 20C AUX (BioMerieux/France)
πÕ°®“°π’È¬—ß«‘‡§√“–Àå≈—°…≥–∑“ßÕ≥Ÿ™’««‘∑¬“¥â«¬«‘∏’ DNA
sequencing electropherogram  ‚¥¬°“√ àßµ—«Õ¬à“ßµ√«®
∑’Ë §≥–«‘∑¬“»“ µ√å ¡À“«‘∑¬“≈—¬¡À‘¥≈ ´÷Ëßª√–°Õ∫¥â«¬
¢—ÈπµÕπ°“√ °—¥ DNA π”‰ª‡æ‘Ë¡ª√‘¡“≥‡©æ“– à«π 26S
rRNA ¥â«¬‡∑§π‘§ Polymerase Chain Reaction (PCR)
µ√«®À“≈”¥—∫‡∫ ∑’Ë 26S rRNA gene ®“°π—Èππ”‰ª‡ª√’¬∫
‡∑’¬∫°—∫∞“π¢âÕ¡Ÿ≈„π The National Center for Bio-
technology Information website (NCBI website)

º≈°“√∑¥≈Õß ·≈–«‘®“√≥å

°“√·¬°·≈–§—¥¬’ µå∑π√âÕπ

®“°µ—«Õ¬à“ßº≈‰¡â ¥Õ°‰¡â „∫‰¡â ¥‘π ·≈–º≈ª“≈å¡
®”π«π 145 µ—«Õ¬à“ß ·¬°¬’ µå∑π√âÕπ‰¥â 70 ‰Õ‚´‡≈∑ ∑’Ë
Õÿ≥À¿Ÿ¡‘ 40oC (Table 1) ‡¡◊ËÕπ”¬’ µå∑—ÈßÀ¡¥¡“∑¥ Õ∫
°“√‡®√‘≠∑’ËÕÿ≥À¿Ÿ¡‘ 40oC æ∫¬’ µå 6 ‰Õ‚´‡≈∑ ‰¥â·°à  MIY1
∑’Ë·¬°‰¥â®“°°≈â«¬  MIY14 ·¬°‰¥â®“°¡–≈–°Õ  MIY3

·≈– MIY27 ®“°πÈ”µ“≈‚µπ¥  ·≈– MIY48 ·≈– MIY57
·¬°‰¥â®“°º≈ª“≈å¡ ∑’Ë‡®√‘≠‰¥â¥’„π‡«≈“ 18 ™—Ë«‚¡ß ¡’§à“
OD

660
nm ¡“°°«à“ 1 „π®”π«ππ’È 3 ‰Õ‚´‡≈∑ (MIY1

MIY48 ·≈– MIY57) À¡—°πÈ”µ“≈°≈Ÿ‚§ ·≈–´Ÿ‚§√ ‡ªìπ
‡Õ∑“πÕ≈‰¥â√«¥‡√Á«¿“¬„π 24 ™—Ë«‚¡ß ∑’ËÕÿ≥À¿Ÿ¡‘ 40oC ·≈–
 “¡“√∂‡®√‘≠‰¥â∑’ËÕÿ≥À¿Ÿ¡‘ 42oC  ·µà‡®√‘≠‰¥â¥’∑’ËÕÿ≥À¿Ÿ¡‘
40oC ‚¥¬ MIY48 ‡®√‘≠¥’°«à“ MIY1 ·≈– MIY57
(Figure 1) ‡¡◊ËÕ§—¥‡≈◊Õ°®“°§«“¡ “¡“√∂„π°“√º≈‘µ
‡Õ∑“πÕ≈∑’ËÕÿ≥À¿Ÿ¡‘ 40oC ®“°Õ“À“√ YFM ∑’Ë¡’πÈ”µ“≈
°≈Ÿ‚§  15% æ∫«à“ MIY57 º≈‘µ‡Õ∑“πÕ≈‰¥â 4.6%(v/v)
 Ÿß°«à“ “¬æ—π∏ÿåÕ◊Ëπ·≈– “¬æ—π∏ÿå∑’Ë„™â‡ª√’¬∫‡∑’¬∫  ·≈–¡’
ª√‘¡“≥πÈ”µ“≈√’¥‘«´å‡À≈◊ÕπâÕ¬∑’Ë ÿ¥ (2.1% (w/v) (Figure
2) §«“¡ “¡“√∂„π°“√‡®√‘≠·≈–°“√À¡—°πÈ”µ“≈‡ªìπ
‡Õ∑“πÕ≈∑’ËÕÿ≥À¿Ÿ¡‘ Ÿß¢Õß¬’ µå¢÷ÈπÕ¬Ÿà°—∫ “¬æ—π∏ÿå °“√§—¥·¬°
¬’ µå∑π√âÕπ¡—°„™âÕÿ≥À¿Ÿ¡‘ 40oC À√◊Õ Ÿß°«à“ 40oC ´÷Ëß¬’ µå
∑π√âÕπ∑’Ë¡’√“¬ß“π à«π„À≠àÕ¬Ÿà„π°≈ÿà¡ Saccharomyces ·≈–
Kluyveromyces (D'Amore et al., 1989; Banat et al.,
1992; Kiran Sree et al., 2000; Abdel-Fattah et al.,
2000)  ®“°º≈°“√∑¥≈Õß®÷ß‡≈◊Õ°‡™◊ÈÕ¬’ µå MIY57 ‰ª
»÷°…“µàÕ‚¥¬„™â S. cerevisia TISTR 5048 ‡ªìπ “¬æ—π∏ÿå
‡ª√’¬∫‡∑’¬∫

 ¿“«–∑’Ë‡À¡“– ¡µàÕ°“√‡®√‘≠·≈–º≈‘µ‡Õ∑“πÕ≈

„πÕ“À“√∑’Ë¡’πÈ”µ“≈°≈Ÿ‚§  10 15 ·≈– 20% ¬’ µå
MIY57 ¡’°“√‡®√‘≠·≈–°“√º≈‘µ‡Õ∑“πÕ≈‡√Á«°«à“ S.

Table 1. Isolates of thermotolerant yeasts

      Samples Number of Number of
samples isolates

1. Fruits
    - Banana 9 1
    - Papaya 14 6
    - Pine apple 21 7
    - Orange 5 1
    - Grapes 13 9
2. Leaves and flowers 16 -
3. Palm juice 31 13
4. Soils 17 8
5. Oil-palm fruits 19 25
Total 145 70
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cerevisiae TISTR 5048 (Figure 3a ·≈– Table 2) ‚¥¬
MIY57 ‡®√‘≠‡æ‘Ë¡®”π«πÕ¬à“ß√«¥‡√Á«‰¥âπÈ”Àπ—°‡´≈≈å·Àâß
5.3  5.5 ·≈– 5.5 °√—¡/≈‘µ√ µ“¡≈”¥—∫ „π‡«≈“ 12 ™—Ë«‚¡ß

À≈—ß®“°π—Èπ°“√‡®√‘≠‡¢â“ Ÿà√–¬–§ß∑’Ë (stationary phase)
·≈–º≈‘µ‡Õ∑“πÕ≈‰¥â Ÿß ÿ¥ 4.3% (v/v)  ®“°Õ“À“√∑’Ë¡’
πÈ”µ“≈°≈Ÿ‚§ ‡¢â¡¢âπ 15%  à«π°“√„™â°“°πÈ”µ“≈‡ªìπ·À≈àß
§“√å∫Õπ æ∫«à“ ¬’ µå MIY57 ·≈– S. cerevisiae TISTR
5048 ¡’°“√‡®√‘≠„°≈â‡§’¬ß°—π∑ÿ°§«“¡‡¢â¡¢âπ∑’Ë∑¥ Õ∫
(Figure 3b) ·µà‡®√‘≠πâÕ¬°«à“„πÕ“À“√∑’Ë¡’πÈ”µ“≈°≈Ÿ‚§ 
°“√‡®√‘≠∑’Ë‡«≈“ 12 ™—Ë«‚¡ß ‰¥âπÈ”Àπ—°‡´≈≈å·Àâß 3 ∂÷ß 3.7
°√—¡/≈‘µ√   MIY57 º≈‘µ‡Õ∑“πÕ≈‰¥â 4.0% (v/v) „π
Õ“À“√°“°πÈ”µ“≈∑’Ë¡’πÈ”µ“≈∑—ÈßÀ¡¥ 20% ·µà¡’ª√‘¡“≥
πÈ”µ“≈∑’Ë‡À≈◊Õ (8.2 % (w/v)) ´÷Ëß Ÿß°«à“§«“¡‡¢â¡¢âπÕ◊Ëπ
MIY57  “¡“√∂„™âπÈ”µ“≈°≈Ÿ‚§ „π°“√‡®√‘≠·≈–°“√º≈‘µ

Figure 1. Growth of thermotolerant yeasts MIY1,
MIY48 and MIY57 and for comparison
strains of S. cerevisiae TISTR 5048 and
K. marxainus at 30, 35, 40, 42 and 44oC
with yeast malt medium broth (pH 5.5)
for 48 h.

Figure 2. Ethanol production and residual sugar
of thermotolerant yeasts MIY1, MIY48
and MIY57 and for comparison strains
of  S. cerevisiae  TISTR  5048  and  K.
marxainus  growing  for  72  h  from  a
10% inoculum with yeast fermentation
medium containing 15% glucose at pH
5.5, on a incubator shaking at 150 rpm
and 40oC

Figure 3. Growth  of  the  thermotolerant  yeast
MIY57 (solid lines) and S. cerevisiae
TISTR 5048 (dashed lines) with yeast
fermentation  medium  containing
glucose(a) and molasses(b) at concen-
trations of 10, 15 and 20 %(w/v) and
yeast  extract  0.6  %(w/v)  at  pH  5.5,
starting with a 10% inoculum on a
shaking incubator at 40oC and 150 rpm
for 48 h.
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‡Õ∑“πÕ≈‰¥â¥’°«à“Õ“À“√∑’Ë‡µ‘¡°“°πÈ”µ“≈Õ“®‡π◊ËÕß®“°°≈Ÿ‚§ 
‡ªìππÈ”µ“≈‚¡‡≈°ÿ≈‡¥’Ë¬« Õ’°∑—Èß°“°πÈ”µ“≈¡’Õß§åª√–°Õ∫∑’Ë
´—∫´âÕπ ¡’∑—ÈßπÈ”µ“≈∑’Ë¬’ µå “¡“√∂π”‰ª„™â‰¥â (‡™àπ °≈Ÿ‚§ 
ø√ÿ§‚µ  ´Ÿ‚§√ ) ·≈–π”‰ª„™â‰¡à‰¥â ¡’·√à∏“µÿµà“ßÊ ‡™àπ
‰π‚µ√‡®π ·≈–øÕ ‡øµ „πª√‘¡“≥∑’Ë‰¡à‡æ’¬ßæÕµàÕ§«“¡
µâÕß°“√„π°“√‡®√‘≠·≈–°“√º≈‘µ‡Õ∑“πÕ≈¢Õß¬’ µå ( “«‘µ√’,
2540; Panchal and Tavares; 1990) °“√º≈‘µ‡Õ∑“πÕ≈
‡¡◊ËÕ„™âπÈ”µ“≈°≈Ÿ‚§ ·≈–°“°πÈ”µ“≈‡ªìπ·À≈àß§“√å∫Õπ¢Õß
¬’ µå MIY57 ‡¡◊ËÕ‡∑’¬∫°—∫∫“ß√“¬ß“πÕ“®µË”°«à“ ‡™àπ K.
marxianus var. marxianus (Anderson et al., 1986)
S. diasticus No. 62 (D'Amore et al., 1989)  S.
cerevisiae SV1 ·≈– S. cerevisiae SV3 (Kiransree et
al., 2000) ·≈– K. marxianus IMB1-IMB5 (Banat et
al., 1992) ·µà‡¡◊ËÕæ‘®“√≥“ªí®®—¬Õ◊ËπÊ æ∫«à“ MIY57 ¬—ß
§ß¡’™’«‘µ√Õ¥À≈—ß®“° 48 ™—Ë«‚¡ß ·≈–°“√À¡—°‡°‘¥¢÷ÈπÕ¬à“ß
√«¥‡√Á« Õ’°∑—Èß‡ªìπ¬’ µå∑’Ë·¬°‰¥â®“°∏√√¡™“µ‘¬—ß‰¡à‰¥â√—∫°“√
™—°π”À√◊Õ‡ª≈’Ë¬π·ª≈ß®÷ß¡’§«“¡πà“ π„® ®“°º≈°“√∑¥≈Õß
π’Èæ∫«à“ MIY57 º≈‘µ‡Õ∑“πÕ≈‰¥â„°≈â‡§’¬ß°—π∑ÿ°§«“¡
‡¢â¡¢âπ¢Õß°≈Ÿ‚§ ∑’Ë∑¥ Õ∫  ·µàº≈‘µ‡Õ∑“πÕ≈ Ÿß ÿ¥„π
Õ“À“√∑’Ë¡’πÈ”µ“≈°≈Ÿ‚§  15%  ¥—ßπ—Èπ‡¡◊ËÕæ‘®“√≥“„π‡√◊ËÕß
µâπ∑ÿπ¢Õß°“√º≈‘µ ®÷ß‡≈◊Õ°„™âπÈ”µ“≈°≈Ÿ‚§  15% „π°“√
»÷°…“µàÕ‰ª

Table 2. Ethanol production and residual sugar of the thermotolerant
yeast MIY57 and for comparison strain of S. cerevisiae TISTR
5048 with yeast fermentation medium containing glucose and
molasses at 10, 15 and 20%(w/v), yeast extract 0.6%(w/v), pH
5.5 and starting with a 10% inoculum on a shaking incubator
at 40oC and 150 rpm for 48 h. at 40oC and 150 rpm for 48 hr.

        Strains

    Carbon sources MIY57    S. cerevisiae TISTR 5048

Ethanol Residual sugar Ethanol Residual sugar
%(v/v) %(w/v) %(v/v) %(w/v)

Glucose (w/v) 10% 4.0 1.7 2.7 1.8
15% 4.3 3.5 3.0 3.4
20% 3.9 4.9 4.2 4.8

Molasses (w/v) 10% 3.7 4.2 2.7 4.1
15% 2.8 6.5 3.0 8.9
20% 4.0 8.2 4.2 7.9

º≈¢Õßª√‘¡“≥ yeast extract µàÕ°“√‡®√‘≠·≈–°“√
º≈‘µ‡Õ∑“πÕ≈¢Õß¬’ µå MIY57 · ¥ß¥—ß Figure 4a ·≈–
4b æ∫«à“ MIY57 ¡’°“√‡®√‘≠·≈–º≈‘µ‡Õ∑“πÕ≈‰¥â¥’°«à“
 “¬æ—π∏ÿå‡ª√’¬∫‡∑’¬∫  ‚¥¬¡’°“√‡®√‘≠Õ¬à“ß√«¥‡√Á«„π√–¬–
‡«≈“ 12 ™—Ë«‚¡ß ·≈–∑’Ë‡«≈“ 18 ™—Ë«‚¡ß ‰¥âπÈ”Àπ—°‡´≈≈å·Àâß
6.4  6.9 ·≈– 6.1 °√—¡/≈‘µ√ µ“¡≈”¥—∫ À≈—ß®“°π—Èπ°“√
‡®√‘≠‡¢â“ Ÿà√–¬–§ß∑’Ë ∑’Ëª√‘¡“≥ yeast extract 1.0% º≈‘µ
‡Õ∑“πÕ≈‰¥â Ÿß ÿ¥ 5.6% (v/v)  ·≈–¡’πÈ”µ“≈√’¥‘«´å‡À≈◊Õ
2.0% (w/v) ª√‘¡“≥ yeast extract ¡’º≈µàÕ°“√‡®√‘≠·≈–
°“√º≈‘µ‡Õ∑“πÕ≈¢Õß¬’ µå ‡π◊ËÕß®“°‰π‚µ√‡®π‡ªìπ∏“µÿ
Õ“À“√∑’Ë ”§—≠„π°“√ √â“ß‚ª√µ’π¢Õß‡´≈≈å yeast extract
®÷ß‡ªìπ∑—Èß·À≈àß‰π‚µ√‡®π·≈–«‘µ“¡‘π∑’Ë ”§—≠™à«¬„π°“√‡®√‘≠
°“√·∫àß‡´≈≈å ·≈–øóôπøŸ§«“¡ “¡“√∂„π°“√‡®√‘≠·≈–°“√
º≈‘µ‡Õ∑“πÕ≈¢Õß¬’ µå ( ◊∫»—°¥‘Ï ·≈–§≥–, 2547; Dombek
and Ingram, 1986) Õ’°∑—Èß yeast extract ™à«¬ àß‡ √‘¡
„Àâ¬’ µå¡’°“√„™âπÈ”µ“≈‰¥â¥’¢÷Èπ (D'Amore et al., 1989)
®÷ß‡≈◊Õ°„™â  yeast  extract  1.0%  ‡æ◊ËÕ„Àâ¡’ª√‘¡“≥¢Õß
‰π‚µ√‡®π‡æ’¬ßæÕµàÕ§«“¡µâÕß°“√„π°“√‡®√‘≠·≈–º≈‘µ
‡Õ∑“πÕ≈

°“√‡®√‘≠·≈–°“√º≈‘µ‡Õ∑“πÕ≈¢Õß‡™◊ÈÕ MIY57
‡¡◊ËÕ‡≈’È¬ß„πÕ“À“√∑’Ë¡’ pH ‡√‘Ë¡µâπ‡ªìπ 4.5 5.5 ·≈– 6.5 æ∫
«à“¡’°“√‡®√‘≠‡æ‘Ë¡¢÷ÈπÕ¬à“ß√«¥‡√Á«°«à“ S. cerevisiae TISTR
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5048 ∑’Ë„™â‡ª√’¬∫‡∑’¬∫¿“¬„π 12 ™—Ë«‚¡ß ‰¥âπÈ”Àπ—°‡´≈≈å
·Àâß 6.0  5.8 ·≈– 5.4 °√—¡/≈‘µ√ µ“¡≈”¥—∫  ·≈–º≈‘µ
‡Õ∑“πÕ≈¥’∑’Ë ÿ¥ (4.9%(v/v)) ∑’Ë pH 4.5 ¡’ª√‘¡“≥πÈ”µ“≈
√’¥‘«´å„πÕ“À“√‡À≈◊ÕÕ¬Ÿà 1.9 % (w/v) (Figures 5a and
5b) ¬’ µå‚¥¬∑—Ë«‰ª‡®√‘≠‰¥â¥’„π ¿“«–∑’Ë‡ªìπ°√¥ pH ¢Õß
Õ“À“√®–¡’º≈µàÕÕ—µ√“°“√À¡—°Õ’°∑—Èß¡’∫∑∫“∑„π°“√§«∫§ÿ¡
°“√ªπ‡ªóôÕπ¢Õß‡™◊ÈÕ®ÿ≈‘π∑√’¬åÕ◊ËπÕ’°¥â«¬ ( “«‘µ√’, 2540;
Singh et al., 1998) ®÷ß‡≈◊Õ°ª√—∫ pH ¢ÕßÕ“À“√‡ªìπ 4.5
„π°“√∑¥≈Õß‡√◊ËÕßª√‘¡“≥¢Õß‡™◊ÈÕ‡√‘Ë¡µâπ

º≈¢Õß‡™◊ÈÕ‡√‘Ë¡µâπ∑’Ë 5 ·≈– 10% µàÕ°“√‡®√‘≠·≈–
°“√º≈‘µ‡Õ∑“πÕ≈ (Figure 6a and 6b) æ∫«à“ MIY57

Figure 4. Growth(a) and ethanol production and
residual sugar(b) of the thermotolerant
yeast MIY57 (solid lines) and S. cerevi-
siae TISTR 5048 (dashed lines) with
yeast fermentation medium containing
15 %(w/v) glucose and yeast extract at
0.3, 0.6 and 1.0 %(w/v), pH 5.5, start-
ing with a 10% inoculum on a shaking
incubator at 40oC and 150 rpm for 48 h.

Figure 5. Growth (a) and ethanol production and
residual sugar (b) of the thermotoler-
ant yeast MIY57 (solid lines) and S.
cerevisiae  TISTR  5048  (dashed  lines)
with yeast fermentation medium con-
taining 15%(w/v) glucose, 1.0%(w/v)
yeast extract, pH 4.5, 5.5 and 6.5 start-
ing with a 10% inoculum on a shaking
incubator at 40oC and 150 rpm for 48 h.

¡’°“√‡®√‘≠·≈–º≈‘µ‡Õ∑“πÕ≈¥’°«à“ S. cerevisiae TISTR
5048  ∑’Ë„™â‡ª√’¬∫‡∑’¬∫  ‚¥¬  MIY57  ¡’°“√‡®√‘≠Õ¬à“ß
√«¥‡√Á«‰¥âπÈ”Àπ—°‡´≈≈å·Àâß 6.6 ·≈– 6.4 °√—¡/≈‘µ√ µ“¡
≈”¥—∫ ∑’Ë‡«≈“ 18 ™—Ë«‚¡ß ‡¡◊ËÕ„™â‡™◊ÈÕ‡√‘Ë¡µâπ 5% ¬’ µå„Àâ
º≈º≈‘µ‡Õ∑“πÕ≈‰¥â 4.7% (v/v)  Ÿß°«à“‡¡◊ËÕ„™â‡™◊ÈÕ‡√‘Ë¡µâπ
10% ‡æ’¬ß‡≈Á°πâÕ¬ ∑—Èßπ’ÈÕ“®‡π◊ËÕß®“°¬’ µå¡’°“√‡®√‘≠„°≈â
‡§’¬ß°—π ∑”„Àâ¡’ª√‘¡“≥º≈º≈‘µ‡Õ∑“πÕ≈‰¡àµà“ß°—π¡“°π—°
Õ’°∑—Èß¡’πÈ”µ“≈∑’Ë‡À≈◊Õ„πÕ“À“√Õ¬Ÿà„π√–¥—∫∑’Ë„°≈â‡§’¬ß°—π (2.4-
2.5%(w/v))  Õ¥§≈âÕß°—∫√“¬ß“π¢Õß D'Amore  ·≈–§≥–
(1989) ∑’Ë√“¬ß“π«à“°“√„™â‡™◊ÈÕ‡√‘Ë¡µâπ (S. diastaticus NO.
62) ª√‘¡“≥ 0.35 ∂÷ß 3.5% ¬’ µå¡’°“√‡®√‘≠·≈–„Àº≈º≈‘µ
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‡Õ∑“πÕ≈„°≈â‡§’¬ß°—π  ‡¡◊ËÕπ”¬’ µå MIY57 ¡“»÷°…“°“√
‡®√‘≠·≈–°“√º≈‘µ‡Õ∑“πÕ≈„π ¿“«–∑’Ë‡À¡“– ¡  ‚¥¬„™â
ª√‘¡“≥‡™◊ÈÕ‡√‘Ë¡µâπ 5% ‡≈’È¬ß„πÕ“À“√ YFM pH 4.5 ∑’Ë¡’
πÈ”µ“≈°≈Ÿ‚§  15%  yeast extract 1.0%  „πµŸâ∫à¡‡™◊ÈÕ
Õÿ≥À¿Ÿ¡‘ 40oC ‡¢¬à“¥â«¬§«“¡‡√Á« 150 √Õ∫/π“∑’ æ∫«à“
MIY57 ¡’°“√‡®√‘≠Õ¬à“ß√«¥‡√Á«‰¥âπÈ”Àπ—°‡´≈≈å·Àâß 7.2
°√—¡/≈‘µ√ ∑’Ë 18 ™—Ë«‚¡ß  Ÿß°«à“ S. cerevisiae TISTR 5048
∑’Ë„™â‡ª√’¬∫‡∑’¬∫∑’Ë‡®√‘≠‰¥âπÈ”Àπ—°‡´≈≈å·Àâß 4.1 °√—¡/≈‘µ√
(Figures 7a ·≈– 7b) ª√‘¡“≥‡Õ∑“πÕ≈∑’Ë 48 ™—Ë«‚¡ß Ÿß
∂÷ß 5% (v/v) ·≈–¡’ª√‘¡“≥πÈ”µ“≈√’¥‘«´å‡À≈◊Õ‡æ’¬ß 1.5%
(w/v) πâÕ¬°«à“ S. cerevisiae TISTR 5048 ∑’Ë„™â‡ª√’¬∫

‡∑’¬∫
∂÷ß·¡â«à“¬’ µå MIY57 ®–º≈‘µ‡Õ∑“πÕ≈‰¥â Ÿß°«à“ S.

cerevisiae TISTR 5048 ∑’Ë„™â‡ª√’¬∫‡∑’¬∫·µà‡¡◊ËÕ‡∑’¬∫
°—∫√“¬ß“π∑’Ëºà“π¡“ (D'Amore et al., 1989; Anderson
et al., 1986; Banat et al., 1992; Kiran Sree et al.,
2000; Abdel-Fattah et al., 2000) æ∫«à“ ¬’ µå¥—ß°≈à“«
 “¡“√∂º≈‘µ‡Õ∑“πÕ≈‰¥â¥’°«à“¬’ µå MIY57 ÷́Ëß§ÿ≥ ¡∫—µ‘
„π°“√∑π√âÕπ¢Õß¬’ µå‡ªìπ≈—°…≥–‡©æ“–¢Õß “¬æ—π∏ÿå °“√
‡®√‘≠¢Õß¬’ µå∑’ËÕÿ≥À¿Ÿ¡‘ Ÿß¡’º≈∑”„Àâ§ÿ≥ ¡∫—µ‘µà“ßÊ ∑“ß
 —≥∞“π«‘∑¬“ ·≈– √’√«‘∑¬“‡ª≈’Ë¬π·ª≈ß (Walker, 1998)
∑—Èß¬—ß¡’º≈¬—∫¬—Èß°√–∫«π°“√À“¬„®·≈–°“√À¡—°‡Õ∑“πÕ≈

Figure 6. Growth(a) and ethanol production and
residual sugar(b) of the thermotolerant
yeast MIY57 (solid lines) and S. cerevi-
siae TISTR 5048 (dashed lines) with
yeast fermentation medium containing
15%(w/v)  glucose,  1.0%(w/v)  yeast
extract, at pH 4.5, starting from a 5 and
10% inoculum on a shaking incubator
at 40oC and 150 rpm  for 48 h.

Figure 7. Growth(a) and ethanol production and
residual sugar(b) of the thermotolerant
yeast  MIY57  and  S. cerevisiae  TISTR
5048 with yeast fermentation medium
containing 15%(w/v) glucose, 1.0%(w/
v) yeast extract, pH 4.5, starting with a
5% inoculum on a shaking incubator
at 40oC and 150 rpm for 48 h.



«.  ß¢≈“π§√‘π∑√å «∑∑.

ªï∑’Ë 29 ©∫—∫∑’Ë 4 °.§. -  .§. 2550
¬’ µå∑π√âÕπ·≈–°“√ª√–¬ÿ°µå„™â„π°“√º≈‘µ‡Õ∑“πÕ≈

πƒ¡≈  ‚µÕàÕπ ·≈–§≥–979

¢Õß¬’ µå ( “«‘µ√’, 2540)

°“√®—¥®”·π°¬’ µå

‡¡◊ËÕπ”¬’ µå MIY57 ¡“»÷°…“≈—°…≥–∑“ß —≥∞“π
«‘∑¬“·≈–™’«‡§¡’∫“ßª√–°“√ æ∫«à“ ¡’≈—°…≥–‚§‚≈π’°≈¡
¢Õ∫‡√’¬∫  ’§√’¡¥â“π ‡´≈≈å¡’§«“¡°«â“ß 3-7 ‰¡‚§√‡¡µ√ ·≈–
¬“« 5-10 ‰¡‚§√‡¡µ√  ◊∫æ—π∏ÿå·∫∫‰¡àÕ“»—¬‡æ»‚¥¬°“√
·µ°ÀπàÕ·∫∫ multipolar budding ·≈–¡’°“√ ◊∫æ—π∏ÿå
·∫∫Õ“»—¬‡æ»‚¥¬°“√ √â“ß ascospore √Ÿª√à“ß°≈¡ ®”π«π
1-4 ascospore µàÕ ascus  “¡“√∂À¡—°πÈ”µ“≈ (sugar
fermentation) D-glucose, sucrose ·≈– D-maltose ‰¥â
„™âπÈ”µ“≈ (sugar assimilation) D-glucose, sucrose,
raffinose ·≈– D-maltose ‰¥â  ·µà‰¡à„™â lactose, D-
galactose, D-melibiose, D-cellobiose, D-trehalose,
D-xylose,  inositol  ·≈–  dulcitol  ‡ªìπ·À≈àß§“√å∫Õπ
‰¡à„™â‚´‡¥’¬¡‰π‰µ√∑å ·≈–‚æ·∑ ‡´’¬¡‰π‡µ√∑‡ªìπ·À≈àß
‰π‚µ√‡®π ‰¡à∑”ªÆ‘°‘√‘¬“°—∫ ’ diazonium Blue B ‰¡à
º≈‘µ‡Õπ‰´¡å Urease ‡¡◊ËÕ∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 30oC ·≈– 37oC
‰¡àº≈‘µ‡Õπ‰´¡å  Phenoloxidase ·≈–‰¡à‡®√‘≠„πÕ“À“√
Color CHROMagar ‡¡◊ËÕ∑¥ Õ∫¥â«¬™ÿ¥∑¥ Õ∫ API 20C
AUX (BioMerieux/France) æ∫«à“ ¬’ µå MIY57 „™â
D-glucose, D-maltose D-saccharose ·≈– D-raffinose
‡ªìπ·À≈àß§“√å∫Õπ‰¥â ·µà·À≈àß§“√å∫Õπ∑’Ë‰¡à„™â ‰¥â·°à L-
arabinose, D-galactose, D-lactose, D-cellobiose, D-
melezitose, D-trehalose, D-xylose, glycerol, calcium
2 ceto gluconate, adonitol, xylitol, inositol, D-sorbitol,
methyl D-glucopyranoside ·≈– N-acetyl-glucosamine
®“°¢âÕ¡Ÿ≈¥—ß°≈à“«∫àß™’È«à“ MIY57 ‡ªìπ S. cerevisiae ·≈–
®“°º≈°“√À“≈”¥—∫‡∫ ∫π 26S rRNA gene  à«π D1/D2
domain ‡¡◊ËÕπ”‰ª‡∑’¬∫‡§’¬ß°—∫∞“π¢âÕ¡Ÿ≈„π NCBI website
‚¥¬„™â Basic Local Alignment Search Tool (BLAST)
æ∫«à“¬’ µå MIY57 ¡’§«“¡‡À¡◊Õπ (similarity) °—∫‡™◊ÈÕ S.
cerevisiae Õ¬Ÿà∂÷ß 97% ®÷ß∫àß™’È«à“‡ªìπ S. cerevisiae

 √ÿªº≈°“√∑¥≈Õß

¬’ µå MIY57 ·¬°‰¥â®“°º≈ª“≈å¡‡ªìπ¬’ µå∑π√âÕπ
‡®√‘≠‰¥â∑’ËÕÿ≥À¿Ÿ¡‘ 42oC ·µà‡®√‘≠‰¥â¥’∑’ËÕÿ≥À¿Ÿ¡‘ 40oC ‡¡◊ËÕ

π”¡“‡≈’È¬ß„πÕ“À“√ YFM ∑’Ëª√–°Õ∫¥â«¬°≈Ÿ‚§  15% ª√‘¡“≥
yeast extract 1% pH ‡√‘Ë¡µâπ¢ÕßÕ“À“√ 4.5 ‚¥¬„™â‡™◊ÈÕ
‡√‘Ë¡µâπ 5% MIY57 ‡®√‘≠‰¥â Ÿß ÿ¥∑’Ë‡«≈“ 18 ™—Ë«‚¡ß ‰¥â
πÈ”Àπ—°‡´≈≈å·Àâß 7.2 °√—¡/≈‘µ√ ·≈–º≈‘µ‡Õ∑“πÕ≈‰¥â 5.0%
(v/v) ∑’Ë‡«≈“ 48 ™—Ë«‚¡ß  Ÿß°«à“ S. cerevisiae TISTR
5048 ÷́Ëß‡ªìπ “¬æ—π∏ÿå∑’Ë„™â‡ª√’¬∫‡∑’¬∫ ·≈–‡¡◊ËÕπ”‰ª®—¥
®”·π°®“°≈—°…≥–∑“ß —≥∞“π«‘∑¬“  √’√«‘∑¬“ ·≈–≈—°…≥–
∑“ßÕ≥Ÿ™’««‘∑¬“ æ∫«à“‡ªìπ Saccaharomyces cerevisiae
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