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∫∑§—¥¬àÕ
°“√»÷°…“§«“¡ “¡“√∂¢Õß√“∑–‡≈ 6 ™π‘¥ „π°“√¬àÕ¬ ≈“¬πÈ”¡—π‡∫π ‘́π¿“¬„µâ ¿“«–∑’Ë¡’ÕÕ° ‘́‡®π „πÀâÕßªØ‘∫—µ‘°“√

æ∫«à“°“√‡µ‘¡πÈ”¡—π‡∫π´‘π§«“¡‡¢â¡¢âπ ÿ¥∑â“¬ 5% ≈ß„πÕ“À“√  minimal salt ∑”„Àâ√“∑ÿ°™π‘¥µ“¬‡√Á«¢÷Èπ  ¥â«¬Õ—µ√“‡√Á«∑’Ë·µ°µà“ß°—π

‚¥¬ Corollospora pulchella ·≈– Cirrenalia tropicalis  “¡“√∂√Õ¥™’«‘µ‰¥âπ“π∑’Ë ÿ¥ °“√‡µ‘¡πÈ”¡—π‡∫π´‘π§«“¡‡¢â¡¢âπ ÿ¥∑â“¬

1% - 5% ≈ß„πÕ“À“√  ¡’º≈¬—∫¬—Èß°“√‡®√‘≠¢Õß√“∑—Èß 6  ™π‘¥  ∑’Ë§«“¡‡¢â¡¢âππÈ”¡—π‡∫π´‘π 3% ·≈– 5% æ∫«à“ C. pulchella
·≈– C. tropicalis ‡®√‘≠‰¥â∂÷ß —ª¥“Àå∑’Ë 2 ·≈– —ª¥“Àå∑’Ë 3 µ“¡≈”¥—∫ Corollospora pulchella, C. tropicalis ·≈–

Alternaria  sp.  “¡“√∂∑”„ÀâπÈ”¡—π·µ°µ—«·≈–√«¡µ—«°—∫Õ“À“√‡≈’È¬ß‡™◊ÈÕ  µ≈Õ¥®π∑”„ÀâÕ“À“√‡≈’È¬ß‡™◊ÈÕ¡’≈—°…≥–‡ªìπ ’¢“«¢ÿàπ

·µà¡’‡©æ“– C. pulchella ·≈– Alternaria sp. ‡∑à“π—Èπ∑’Ë “¡“√∂≈¥ª√‘¡“≥πÈ”¡—π„πÀ≈Õ¥§«“¡‡¢â¡¢âπ 5% „π —ª¥“Àå∑’Ë 6

¢Õß°“√∑¥≈Õß

§” ”§—≠ : √“∑–‡≈ °“√¬àÕ¬ ≈“¬πÈ”¡—π‡∫π´‘π °“√∑ππÈ”¡—π‡∫π´‘π

Abstract
Ability of 6 marine fungi in biodegradation of gasoline under aerobic conditions was investigated in

laboratory. Addition of gasoline into minimal salt medium at 5% final concentration decreased viable time of

fungi at different rate. Corollospora pulchella and Cirrenalia tropicalis were found viable at the longest period.

Addition of 1% -5% gasoline were found to inhibit all fungal growth. At 3% and 5% gasoline concentration,

growth of C. pulchella and C. tropicalis were detected only until the second week and the third week of

experiment, respectively. Collorospora pulchella, C. tropicalis and Alternaria sp. could degrade gasoline into small

droplet, suspended in medium, and also caused turbidity of medium. However, decrease in gasoline in medium

was detected only with C. pulchella and Alternaria sp. in the sixth week of experiment.
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∫∑π”

§«“¡µâÕß°“√¢Õß‚≈°ªí®®ÿ∫—π„π°“√„™â‡™◊ÈÕ‡æ≈‘ß„π
·µà≈–ªï‰¥â∑«’¢÷ÈπÕ¬à“ß√«¥‡√Á«‚¥¬‡©æ“–Õ¬à“ß¬‘Ëßªî‚µ√‡≈’¬¡
‰Œ‚¥√§“√å∫Õπ ÷́Ëß‡¡◊ËÕ‡°‘¥°“√ªπ‡ªóôÕπ®– àßº≈°√–∑∫µàÕ ‘Ëß
¡’™’«‘µ·≈– ‘Ëß·«¥≈âÕ¡Õ¬à“ß¡“°  µ—«Õ¬à“ß°“√ªπ‡ªóôÕπ∑’Ëæ∫ ‰¥â·°à
°“√√—Ë«‰À≈¢ÕßπÈ”¡—π ®“°Õÿ∫—µ‘‡Àµÿ‡√◊Õ∫√√∑ÿ°πÈ”¡—π™π°—π
‰ø‰À¡â §√“∫πÈ”¡—π®“°‡√◊Õ‡°¬µ◊Èπ ·≈–°“√¢ÿ¥‡®“– ”√«®πÈ”¡—π
∫π‰À≈à∑«’ª ‡ªìπµâπ  ”π—°ß“π§≥–°√√¡°“√ ‘Ëß·«¥≈âÕ¡
·Ààß™“µ‘  ®÷ß‰¥â®—¥„Àâ¢Õß‡ ’¬®“°º≈‘µ¿—≥±åªî‚µ√‡≈’¬¡ ·≈–πÈ”¡—π
À≈àÕ≈◊Ëπ °“° “√æ‘…Õ‘π∑√’¬å‡À≈« ¢Õß‡ ’¬ª√–‡¿∑¢Õß‡À≈«
®“°Õÿµ “À°√√¡ªî‚µ√‡§¡’ ·≈–®“°Õÿµ “À°√√¡Õ‘π∑√’¬å‡§¡’
‡ªìπ¢Õß‡ ’¬∑’Ë‡ªìπÕ—πµ√“¬ (ª√“≥’ æ—π∏ÿ¡ ‘π™—¬, 2539)

®“°Õ¥’µ∂÷ßªí®®ÿ∫—π¡’°“√π”«‘∏’°“√µà“ßÊ ¡“„™â„π°“√
°”®—¥§√“∫πÈ”¡—π·≈– “√ª√–°Õ∫‰Œ‚¥√§“√å∫Õπ™π‘¥µà“ßÊ
‡™àπ °“√„™â “√‡§¡’ °“√µ’πÈ”„ÀâÕ“°“» °“√„™âπÈ”¥’‰≈àπÈ”‡ ’¬
·≈–¡’°“√æ—≤π“π”«‘∏’∑“ß™’«¿“æ¡“„™â ‰¥â·°à °“√„™â®ÿ≈‘π∑√’¬å
¬àÕ¬ ≈“¬µ“¡∏√√¡™“µ‘ ‡π◊ËÕß®“°æ∫«à“®ÿ≈‘π∑√’¬å„π°≈ÿà¡
·∫§∑’‡√’¬ √“ ¬’ µå ·≈– “À√à“¬¡’§«“¡ “¡“√∂„π°“√¬àÕ¬
 ≈“¬πÈ”¡—π¥‘∫·≈– “√ª√–°Õ∫‰Œ‚¥√§“√å∫Õπ™π‘¥µà“ßÊ ‰¥â
‚¥¬«‘∏’°“√‡√àß¢∫«π°“√¬àÕ¬ ≈“¬‚¥¬®ÿ≈‘π∑√’¬å„π∏√√¡™“µ‘
(bioremediation) ÷́Ëß®–∑”„Àâ¢∫«π°“√°”®—¥ “√‡À≈à“π’È
‡°‘¥¢÷ÈπÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ·≈–∂Ÿ°π”¡“„™â¡“°¢÷Èπ µ—«Õ¬à“ß
«‘∏’°“√„™â ‡™àπ °“√‡æ‘Ë¡∏“µÿÕ“À“√ °“√„ à®ÿ≈‘π∑√’¬å∑’Ë¡’
ª√– ‘∑∏‘¿“æ„π°“√¬àÕ¬ ≈“¬ Ÿß ≈ß„π∫√‘‡«≥ªπ‡ªóôÕπ
À√◊Õ°“√„™â “√´÷Ëß¡’§«“¡ª≈Õ¥¿—¬ ‰¡à°àÕ„Àâ‡°‘¥°“√µ°§â“ß
¢Õß “√‡§¡’„π ‘Ëß·«¥≈âÕ¡  ‡Àπ’Ë¬«π”„Àâ‡°‘¥¢∫«π°“√¬àÕ¬ ≈“¬
(Juhasz & Naidu, 2000)

√“∑–‡≈™—Èπ Ÿß¡’§«“¡ ”§—≠·≈–¡’∫∑∫“∑µàÕ√–∫∫
π‘‡«» ‘Ëß·«¥≈âÕ¡∑“ß∑–‡≈ ‡π◊ËÕß®“°‡ªìπºŸâ¬àÕ¬ ≈“¬ —∫ ‡µ√∑
µà“ßÊ ·≈– “¡“√∂µ√«®æ∫‰¥â®“°À≈“¬Ê ·À≈àß ‡™àπ ∫π
 “À√à“¬ ‰¡â ªÉ“™“¬‡≈π À≠â“∑–‡≈  —µ«å „∫‰¡â¢Õßæ◊™∑’ËÕ¬Ÿà
∫π∫° µ–°Õπ ‚§≈π ¥‘π ·≈–∑√“¬ (Moss, 1986) Õ¬à“ß‰√
°Áµ“¡¬—ß¡’°“√»÷°…“‡°’Ë¬«°—∫√“∑–‡≈™—Èπ Ÿß°—ππâÕ¬¡“° ‚¥¬
‡√‘Ë¡¡’°“√»÷°…“‡æ‘Ë¡¡“°¢÷Èπ„π√–¬–À≈—ß‡π◊ËÕß®“°¡’√“¬ß“π«à“
√“∑–‡≈™—Èπ ŸßÀ≈“¬™π‘¥  “¡“√∂ √â“ß “√°àÕƒ∑∏‘Ï∑“ß™’«¿“æ
∑’Ë‡ªìπª√–‚¬™πå  ªí®®ÿ∫—π¡’°“√ ”√«®æ∫√“∑–‡≈ “¬æ—π∏ÿå„À¡àÊ
∑’Ë “¡“√∂π”¡“„™âª√–‚¬™πå„π¥â“πµà“ßÊ ∑—Èß∑“ß¥â“π°“√·æ∑¬å
¥â“π‡°…µ√°√√¡ ¥â“πÕÿµ “À°√√¡ ¥â“πÕ“À“√·≈–¬“
√«¡∂÷ß¡’√“¬ß“π°“√æ∫√“∑–‡≈™—Èπ Ÿß ∑’Ë·¬°‰¥â®“°∫√‘‡«≥

πÈ”¢÷ÈππÈ”≈ß “¡“√∂¬àÕ¬ ≈“¬ “√ª√–°Õ∫‰Œ‚¥√§“√å∫Õπ‰¥â
(Pritchard & Costa, 1991; Kirk & Gordon, 1988) Kirk
and Gordon (1988)  ‰¥â∑”°“√∑¥≈Õß‚¥¬π”√“∑–‡≈ 54 ™π‘¥
‰ª‡≈’È¬ß∫πÕ“À“√∑’Ë‡µ‘¡ “√ª√–°Õ∫‰Œ‚¥√§“√å∫Õπ æ∫«à“√“
∑’Ë¡’·À≈àßÕ“»—¬∫π‡¡Á¥∑√“¬ (arenicolous) 14 ™π‘¥ ®“° 18
™π‘¥ ·≈–√“∑’Ë¡’·À≈àßÕ“»—¬∫π‰¡â (lignicolous) 3 ™π‘¥ ®“°
27 ™π‘¥  “¡“√∂‡®√‘≠∫πÕ“À“√∑’Ëº ¡ hexadecane 1-
hexadecane pristine À√◊Õ tetradecane πÕ°®“°π’È ¡’
√“¬ß“πæ∫ Corollospora pulchella  “¬æ—π∏ÿå 039  “¡“√∂
‡®√‘≠∫πÕ“À“√∑’Ëº ¡ hexadecane (Baisden & Cooney,
1996) ·≈– Krik and Gordon (1988) æ∫√“ arenicolous
·≈– lignicolous ‰¥â·°à Corollospora, Dendryphiella,
Lulworthia ·≈– Varicosporina  “¡“√∂„™â alkanes ·≈–
alkenes ‡ªìπ·À≈àß§“√å∫Õπ·≈–æ≈—ßß“π‰¥â  Õ’°∑—Èß¬—ß “¡“√∂
¬àÕ¬ ≈“¬ n [1-14C] hexadecane Õ¬à“ß ¡∫Ÿ√≥å

°“√»÷°…“π’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ∑√“∫§«“¡‡ªìπ‰ª‰¥â
„π°“√¬àÕ¬ ≈“¬πÈ”¡—π‡∫π´‘π¢Õß√“ arenicolous ·≈–
lignicolous ®”π«π 6 ™π‘¥ ‡æ◊ËÕª√–‚¬™πå„π°“√π”√“∑–‡≈
¡“ª√–¬ÿ°µå„™â „π°“√≈¥ªí≠À“°“√ªπ‡ªóôÕπ§√“∫πÈ”¡—π
∫√‘‡«≥∑–‡≈·≈–™“¬Ωíòß∑–‡≈µàÕ‰ª

«— ¥ÿÕÿª°√≥å·≈–«‘∏’°“√

µ—«Õ¬à“ß√“
µ—«Õ¬à“ß√“∑’Ëπ”¡“»÷°…“‡ªìπ√“ arenicolous ·≈–

lignicolous ∑’Ë∑”°“√‡°Á∫√—°…“‰«â ≥ ¿“§«‘™“®ÿ≈™’««‘∑¬“ §≥–
«‘∑¬“»“ µ√å ¡À“«‘∑¬“≈—¬∫Ÿ√æ“ ®”π«π 6 ™π‘¥  (µ“√“ß∑’Ë 1)

µ“√“ß∑’Ë 1  √“∑–‡≈∑’Ëπ”¡“„™â„π°“√∑¥≈Õß

                √“∑–‡≈              ·À≈àßÕ“»—¬

Torpedospora radiata lignicolous
Corollospora pulchella arenicolous
Corollospora gracilis arenicolous
Alternaria sp. lignicolous
Cirrenalia tropicalis lignicolous

Aniptodera nypae lignicolous
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Õ“À“√‡≈’È¬ß‡™◊ÈÕ·≈– “√‡§¡’
- potato dextrose agar/broth (PDA/PDB)
- mineral salt broth (MSB)
- ampicillin
- πÈ”¡—π‡∫π´‘π ÕÕ°‡∑π 91
- §≈Õ‚√øÕ√å¡

«‘∏’°“√∑¥≈Õß

1. °“√∑¥ Õ∫°“√√Õ¥™’«‘µ¢Õß√“„ππÈ”¡—π‡∫π´‘π
(¥—¥·ª≈ß®“° April, et al., 2000)
π”√“∑’Ë∑”°“√‡°Á∫√—°…“‰«â ¡“∑¥ Õ∫§«“¡ “¡“√∂

„π°“√√Õ¥™’«‘µ¢Õß√“ ‚¥¬µ—¥™‘ÈπÕ“À“√∑’Ë¡’‡ âπ„¬√“∑’Ë‡®√‘≠¥’
∫πÕ“À“√‡≈’È¬ß‡™◊ÈÕ PDA ¢π“¥ª√–¡“≥ 1 µ“√“ß‡´πµ‘‡¡µ√
‡ªìπ™‘Èπ‡≈Á°Ê „ à≈ß„πÕ“À“√ MSB 50 ¡‘≈≈‘≈‘µ√ ∑’Ëº ¡ ampicillin
250 ¡‘≈≈‘°√—¡µàÕ≈‘µ√ (Muller & Petrini, 1987) ∫à¡‡¢¬à“ 100
rpm  ∑’ËÕÿ≥À¿Ÿ¡‘ 25 Õß»“‡´≈‡ ’́¬  ‡ªìπ‡«≈“ 1  —ª¥“Àå
®“°π—Èπ‡µ‘¡πÈ”¡—π‡∫π´‘π∑’Ëª≈Õ¥‡™◊ÈÕ „Àâ¡’§«“¡‡¢â¡¢âπ ÿ¥∑â“¬
5% ªî¥Ω“„Àâ π‘∑¥â«¬®ÿ°¬“ß·≈–æ—π∑—∫¥â«¬æ“√“øî≈å¡‡æ◊ËÕ
≈¥°“√√–‡À¬¢Õß‰ÕπÈ”¡—π‡∫π´‘π (‡ªìπ™ÿ¥∑¥≈Õß ∑” 3 ´È”)
∫à¡µàÕÕ’°‡ªìπ‡«≈“ 5  —ª¥“Àå ‚¥¬‡ª√’¬∫‡∑’¬∫°—∫™ÿ¥§«∫§ÿ¡
(negative control) §◊Õ Õ“À“√‡≈’È¬ß‡™◊ÈÕ MSB ∑’Ë„ à√“·µà‰¡à
º ¡πÈ”¡—π‡∫π´‘π ¥Ÿ°“√√Õ¥™’«‘µ∑ÿ°Ê  —ª¥“Àå ‚¥¬π”‰ª‡≈’È¬ß
µàÕ∫πÕ“À“√ PDA  ª°µ‘

2. °“√µ√«® Õ∫°“√¬àÕ¬ ≈“¬πÈ”¡—π‡∫π ‘́π¢—Èπµâπ
(¥—¥·ª≈ß®“° April, et al., 2000)
π”√“ ∑’Ë∑”°“√‡°Á∫√—°…“‰«â ¡“‡≈’È¬ß„πÕ“À“√‡≈’È¬ß‡™◊ÈÕ

PDA ‡¡◊ËÕ√“‡®√‘≠¥’·≈â« ∑” preculture ‚¥¬π”¡“‡≈’È¬ß„π
Õ“À“√‡À≈« PDB 150 ¡‘≈≈‘≈‘µ√ ∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 25 Õß»“‡´≈‡´’¬ 
‡ªìπ‡«≈“ 2  —ª¥“Àå ‡¢¬à“‡ªìπ√–¬–Ê ∑ÿ° 2 «—π ·≈–‡µ√’¬¡
Õ“À“√‡≈’È¬ß‡™◊ÈÕ MSB ∑’Ëº ¡ ampicillin  250 ¡‘≈≈‘°√—¡µàÕ≈‘µ√
ª√‘¡“µ√ 18 ¡‘≈≈‘≈‘µ√  ∫√√®ÿ„πÀ≈Õ¥∑¥≈Õß¢π“¥ 30 ¡‘≈≈‘≈‘µ√
®“°π—Èπªî‡ªµ suspension ¢Õß preculture 2 ¡‘≈≈‘≈‘µ√
≈ß„π MSB ∑’Ë‡µ√’¬¡‰«â ∫à¡‡¢¬à“ 100 rpm ∑’ËÕÿ≥À¿Ÿ¡‘ 25
Õß»“‡´≈‡ ’́¬  ‡ªìπ‡«≈“ 1  —ª¥“Àå ®÷ß‡µ‘¡πÈ”¡—π‡∫π ‘́π
∑’Ëª≈Õ¥‡™◊ÈÕ„Àâ¡’ §«“¡‡¢â¡¢âπ ÿ¥∑â“¬‡ªìπ 1%, 2%, 3% ·≈–
5% µ“¡≈”¥—∫ ‡æ◊ËÕ„Àâ‡ªìπ·À≈àß§“√å∫Õπ·≈–·À≈àßæ≈—ßß“π
‡æ’¬ß·À≈àß‡¥’¬« ∑”°“√∑¥≈Õß 3 ´È” ªî¥Ω“„Àâ π‘∑¥â«¬
æ“√“øî≈å¡‡æ◊ËÕ≈¥°“√√–‡À¬¢Õß‰ÕπÈ”¡—π‡∫π´‘π ∫à¡µàÕÕ’°

‡ªìπ‡«≈“ 6  —ª¥“Àå ‡¢¬à“‡ªìπ√–¬–Ê ∑ÿ° 2 «—π ‚¥¬¡’™ÿ¥
§«∫§ÿ¡ §◊Õ Õ“À“√‡≈’È¬ß‡™◊ÈÕ MSB ∑’Ëº ¡πÈ”¡—π‡∫π´‘π§«“¡
‡¢â¡¢âπ ÿ¥∑â“¬‡ªìπ 1%, 2%, 3% ·≈– 5% ‡™àπ‡¥’¬«°—π
(uninoculated control) ·≈–™ÿ¥§«∫§ÿ¡Õ“À“√‡≈’È¬ß‡™◊ÈÕ MSB
∑’Ë‡µ‘¡ preculture √“·µà‰¡àº ¡πÈ”¡—π‡∫π´‘π (negative control)
 —ß‡°µ°“√‡®√‘≠¢Õß‡ âπ„¬  ’¢ÕßÕ“À“√‡≈’È¬ß‡™◊ÈÕ√«¡∂÷ß
°“√‡ª≈’Ë¬π·ª≈ß¢ÕßπÈ”¡—π‡∫π´‘π¥â«¬µ“‡ª≈à“∑ÿ°Ê  —ª¥“Àå

3. °“√À“πÈ”Àπ—°·Àâß¢Õß√“À≈—ß°“√∑¥ Õ∫°“√¬àÕ¬
 ≈“¬πÈ”¡—π‡∫π´‘π 6  —ª¥“Àå

(¥—¥·ª≈ß®“° April, et al., 2000; Margesin &
Schinner, 2001)

·¬°πÈ”¡—π‡∫π ‘́π∑’Ë‡À≈◊ÕÕÕ°®“°Õ“À“√·≈–√“
‚¥¬‡µ‘¡ “√≈–≈“¬§≈Õ‚√øÕ√å¡ 5 ¡‘≈≈‘≈‘µ√ ‡¢¬à“„Àâ‡¢â“°—π·≈â«„™â
pasture pipette ¥Ÿ¥™—Èπ¢Õß “√≈–≈“¬§≈Õ‚√øÕ√å¡∑’Ë°âπ
À≈Õ¥ÕÕ° ∑”´È”®π°«à“™—Èπ¢Õß “√≈–≈“¬§≈Õ‚√øÕ√å¡®–„ 
‰¡à¡’ ’·¥ß ®“°π—Èπ°√Õß‡ âπ„¬¥â«¬°√–¥“…°√Õß¢π“¥ 0.45
‰¡‚§√‡¡µ√ ≈â“ß‡ âπ„¬¥â«¬ “√≈–≈“¬ NaCl §«“¡‡¢â¡¢âπ
0.85% 3 §√—Èß  ·≈â«∑”„Àâ·Àâß‚¥¬°“√Õ∫„π hot air oven
∑’ËÕÿ≥À¿Ÿ¡‘ 80 Õß»“‡´≈‡´’¬  ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß ™—ËßÀ“
πÈ”Àπ—°·Àâß¢Õß‡ âπ„¬√“

º≈°“√∑¥≈Õß

1. °“√√Õ¥™’«‘µ¢Õß√“„πÕ“À“√‡≈’È¬ß‡™◊ÈÕ MSB ∑’Ëº ¡
πÈ”¡—π‡∫π´‘π‡¡◊ËÕ‡«≈“µà“ßÊ °—π

®“°°“√»÷°…“°“√√Õ¥™’«‘µ¢Õß√“∑—Èß 6 ™π‘¥ „πÕ“À“√
‡≈’È¬ß‡™◊ÈÕ MSB ∑’Ëº ¡πÈ”¡—π‡∫π´‘π§«“¡‡¢â¡¢âπ ÿ¥∑â“¬ 5%  ‡¡◊ËÕ
‡«≈“µà“ßÊ ‚¥¬¥Ÿ°“√‡®√‘≠∫πÕ“À“√‡≈’È¬ß‡™◊ÈÕ PDA æ∫°“√
√Õ¥™’«‘µ¢Õß Torpedospora radiata, Corollospora pulchella
·≈– Cirrenalia tropicalis ‚¥¬ C. pulchella √Õ¥™’«‘µ‰¥âπ“π
∑’Ë ÿ¥®π∂÷ß —ª¥“Àå∑’Ë 3 ¢Õß°“√∑¥≈Õß ·≈–¬—ß “¡“√∂ —ß‡°µ
‡ÀÁπ§√“∫πÈ”¡—π‡∫π ‘́πÕ¬Ÿà„π¢«¥∑¥ Õ∫ ≈—°…≥–°“√‡®√‘≠¢Õß
C. pulchella ∫π PDA À≈—ß®“°∑’Ëºà“π°“√‡≈’È¬ß„π¢«¥∑¥ Õ∫
∑’Ëº ¡πÈ”¡—π‡∫π´‘π 5% ‡ªìπ‡«≈“  1  —ª¥“Àå · ¥ß¥—ß¿“æ∑’Ë 1
√“∑’Ë‡®√‘≠π“π √Õß≈ß¡“ §◊Õ C. tropicalis √Õ¥™’«‘µ‰¥â∂÷ß
 —ª¥“Àå∑’Ë 2 ·≈– T. radiata  “¡“√∂√Õ¥™’«‘µ„π —ª¥“Àå∑’Ë 1
¢Õß°“√∑¥≈Õß  à«π Corollospora gracilis, Aniptodera
nypae ·≈– Alternaria sp. ‰¡àæ∫°“√‡®√‘≠µ—Èß·µà —ª¥“Àå∑’Ë 1
(µ“√“ß∑’Ë 2)
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µ“√“ß∑’Ë 2  °“√√Õ¥™’«‘µ¢Õß√“‡¡◊ËÕ‡«≈“µà“ß Ê ∫πÕ“À“√‡≈’È¬ß‡™◊ÈÕ PDA

°“√‡®√‘≠‡µ‘∫‚µ¢Õß√“∑’Ëµ√«®æ∫ 1

 —ª¥“Àå 1

§«∫§ÿ¡ ∑¥≈Õß

 —ª¥“Àå 2

§«∫§ÿ¡ ∑¥≈Õß

 —ª¥“Àå 3

§«∫§ÿ¡ ∑¥≈Õß

 —ª¥“Àå 4

§«∫§ÿ¡∑¥≈Õß

 —ª¥“Àå 5

§«∫§ÿ¡ ∑¥≈Õß

√“∑–‡≈

2. °“√‡ª≈’Ë¬π·ª≈ß∑“ß°“¬¿“æ¢ÕßπÈ”¡—π‡∫π ‘́π
„π™ÿ¥§«∫§ÿ¡¿“¬„µâ ¿“«–∑’Ë¡’ÕÕ°´‘‡®π

®“°°“√π”Õ“À“√‡≈’È¬ß‡™◊ÈÕ MSB ∑’Ë‡µ‘¡πÈ”¡—π‡∫π ‘́π
ª≈Õ¥‡™◊ÈÕ ¡’§«“¡‡¢â¡¢âπ ÿ¥∑â“¬‡ªìπ 1%, 2%, 3% ·≈– 5%
‰ª∫à¡¿“¬„µâ ¿“«–∑’Ë¡’ÕÕ°´‘‡®π Õÿ≥À¿Ÿ¡‘ 25 Õß»“‡´≈‡´’¬ 
‡ªìπ‡«≈“ 6  —ª¥“Àå æ∫«à“¡’°“√≈¥≈ß¢Õßª√‘¡“≥πÈ”¡—π‡¡◊ËÕ
‡«≈“ºà“π‰ª §◊Õ ∑’Ë§«“¡‡¢â¡¢âππÈ”¡—π 1% πÈ”¡—πÀ“¬‰ªµ—Èß·µà

 —ª¥“Àå·√° ∑’Ë§«“¡‡¢â¡¢âππÈ”¡—π 2% πÈ”¡—π‡√‘Ë¡≈¥≈ßµ—Èß·µà
 —ª¥“Àå·√° ·≈–‡ÀÁπ‡ªìπ§√“∫πÈ”¡—πµ—Èß·µà —ª¥“Àå∑’Ë 2 ∂÷ß 4
°àÕπ®–À¡¥‰ª„π —ª¥“ÀåµàÕ¡“ ∑’Ë§«“¡‡¢â¡¢âππÈ”¡—π 3 %  πÈ”¡—π
‡√‘Ë¡≈¥≈ßµ—Èß·µà —ª¥“Àå·√°  ‡ÀÁπ‡ªìπ§√“∫πÈ”¡—πµ—Èß·µà —ª¥“Àå
∑’Ë 3 ∂÷ß 6 ·≈–∑’Ë§«“¡‡¢â¡¢âππÈ”¡—π 5% πÈ”¡—π‡√‘Ë¡≈¥≈ß
µ—Èß·µà —ª¥“Àå·√° ·µà¬—ß§ß‡ÀÁπ™—ÈππÈ”¡—π‰¥â∂÷ß —ª¥“Àå∑’Ë 6
(µ“√“ß∑’Ë 3)

µ“√“ß∑’Ë 3      ≈—°…≥–°“√‡ª≈’Ë¬π·ª≈ß∑“ß°“¬¿“æ¢ÕßπÈ”¡—π‡∫π´‘π„πÕ“À“√‡≈’È¬ß‡™◊ÈÕ™ÿ¥§«∫§ÿ¡∑’Ë√–¬–‡«≈“µà“ßÊ

§«“¡‡¢âπ¢âπ
¢ÕßπÈ”¡—π
‡∫π ‘́π

≈—°…≥–°“√‡ª≈’Ë¬π·ª≈ß∑“ß°“¬¿“æ¢ÕßπÈ”¡—π‡∫π´‘π∑’Ë√–¬–‡«≈“µà“ßÊ1

0 1 2 3 4 5 6

 —ª¥“Àå 0  —ª¥“Àå 1  —ª¥“Àå 2  —ª¥“Àå 3  —ª¥“Àå 4  —ª¥“Àå 5  —ª¥“Àå 6

Torpedospora radiata + + + - ND ND ND ND ND ND
Corollospora pulchella ++ ++ + + + + + - ND ND
Corollospora gracilis + - + - ND ND ND ND ND ND
Alternaria sp. ++ - + - ND ND ND ND ND ND
Cirrenalia tropicalis + + + + + - ND ND ND ND
Aniptodera nypae + - + - ND ND ND ND ND ND

1 °“√‡®√‘≠¢Õß√“∫πÕ“À“√‡≈’È¬ß‡™◊ÈÕ PDA ‡ªìπ‚§‚≈π’ (++) ¡’°“√‡®√‘≠Õ¬à“ß√«¥‡√Á«, (+) ¡’°“√‡®√‘≠,

(-) ‰¡àæ∫°“√‡®√‘≠ ·≈– (ND) ‰¡à‰¥â∑”°“√∑¥ Õ∫

0% 0 0 0 0 0 0 0
1% 1+ 0 0 0 0 0 0
2% 2+ 1+ 1+ 1+ 1+ 0 0
3% 3+ 2+ 2+ 1+ 1+ 1+ 1+
5% 5+ 4+ 3+ 3+ 3+ 3+ 3+

5+ À¡“¬∂÷ß ≈—°…≥–™—Èπ ’·¥ß¢ÕßπÈ”¡—π‡∫π´‘π ‰¡à√«¡µ—«°—∫πÈ”≈Õ¬Õ¬Ÿà‡Àπ◊ÕπÈ”  —ß‡°µ‡ÀÁπ‰¥âÕ¬à“ß™—¥‡®π
4+ À¡“¬∂÷ß ≈—°…≥–™—Èπ¢ÕßπÈ”¡—π‡∫π´‘π≈¥≈ß‡≈Á°πâÕ¬ ·µà¬—ß§ß —ß‡°µ‡ÀÁπ‰¥âÕ¬à“ß™—¥‡®π
3+ À¡“¬∂÷ß ≈—°…≥–™—Èπ¢ÕßπÈ”¡—π‡∫π´‘π≈¥≈ßÕ¬à“ß¡“° ‡À≈◊Õ‡ªìπ™—Èπ∫“ßÊ ∑’Ëº‘«Àπâ“Õ“À“√
2+ À¡“¬∂÷ß πÈ”¡—π‡∫π´‘π≈¥≈ß¡“°Õ¬à“ß‡ÀÁπ‰¥â™—¥ ‡À≈◊Õ‡ªìπ§√“∫øî≈å¡ ’·¥ß¢ÕßπÈ”¡—π∫“ßÊ ∑’Ëº‘«Àπâ“Õ“À“√
1+ À¡“¬∂÷ß  —ß‡°µæ∫‡æ’¬ß§√“∫ ’·¥ß®“ßÊ ∫√‘‡«≥¢Õ∫À≈Õ¥∑¥ Õ∫

≈—°…≥–∑—Ë«‰ª·∑∫®–‰¡à·µ°µà“ß®“°™ÿ¥§«∫§ÿ¡∑’Ë‰¡à„ àπÈ”¡—π‡∫π ‘́π¡“°π—°

0 À¡“¬∂÷ß ‰¡àæ∫πÈ”¡—π‡∫π´‘π

1 ≈—°…≥–∑“ß°“¬¿“æ¢ÕßπÈ”¡—π :  “¡“√∂®—¥≈”¥—∫°“√‡ª≈’Ë¬π·ª≈ß¢Õß§√“∫πÈ”¡—π®“°ª√‘¡“≥
§√“∫πÈ”¡—π‡√‘Ë¡µâπ∑’Ë¡“°∑’Ë ÿ¥ (5+) ·≈–≈¥≈ß‰ª®π∂÷ßÀ≈Õ¥∑¥ Õ∫∑’Ëª√“»®“°§√“∫πÈ”¡—π (0)
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3. °“√»÷°…“≈—°…≥–°“√‡®√‘≠¢Õß√“·≈–§«“¡ “¡“√∂
„π°“√¬àÕ¬ ≈“¬πÈ”¡—π‡∫π ‘́π

‡¡◊ËÕπ”√“∑—Èß 6 ™π‘¥ ‡≈’È¬ß„πÕ“À“√‡≈’È¬ß‡™◊ÈÕ MSB
‡ªìπ‡«≈“ 7 «—π °àÕπ‡µ‘¡πÈ”¡—π‡∫π´‘π„Àâ¡’§«“¡‡¢â¡¢âπ

 ÿ¥∑â“¬‡ªìπ 1%, 2%, 3% ·≈– 5% ·≈– —ß‡°µ°“√‡®√‘≠
¢Õß‡ âπ„¬√“√«¡∑—Èß≈—°…≥–∑“ß°“¬¿“æ¢ÕßÕ“À“√‡≈’È¬ß‡™◊ÈÕ
·≈–πÈ”¡—π‡∫π´‘π‡¡◊ËÕ‡«≈“µà“ßÊ °—π ¥â«¬µ“‡ª≈à“ (µ“√“ß∑’Ë 4)
æ∫«à“§«“¡‡¢â¡¢âπ¢ÕßπÈ”¡—π‡∫π ‘́π¡’º≈µàÕ°“√‡®√‘≠¢Õß√“

µ“√“ß∑’Ë 4 °“√‡®√‘≠¢Õß√“·≈–°“√‡ª≈’Ë¬π·ª≈ß∑“ß°“¬¿“æ ¢ÕßπÈ”¡—π‡∫π´‘π¿“¬„µâ ¿“«–∑’Ë¡’ÕÕ°´‘‡®π

0% +/0 ++/0 ++/0 +/0 ›/0 ›/0 ›/0
1%1%1%1%1% +/1+ +/0 +/0 +/0 ›/0 ›/0 ›/0
2%2%2%2%2% +/2+ +/1+ ›/1+ ›/1+ ›/0 ›/0 ›/0
3%3%3%3%3% +/3+ ›/2+ ›/2+ ›/2+ ›/2+ ›/1+ ›/1+
5%5%5%5%5% +/5+ ›/4+ ›/3+ ›/3+ ›/3+ ›/3+ ›/3+
0%0%0%0%0% +/0 ++/0 ++/0 +/0 ›/0 ›/0 ›/0
1%1%1%1%1% +/1+ +/0 +/0 ›/0 ›/0 ›/0 ›/0
2%2%2%2%2% +/2+ +/1+ +/1+ ›/0 ›/0 ›*/0 ›*/0
3%3%3%3%3% +/3+ +/2+ +/2+ ›/2+ ›*/1+ ›*/1+ ›*/1+
5%5%5%5%5% +/5+ +/4+ +/3+ ›/3+ ›*/2+ ›*/2+ ›*/2+
0%0%0%0%0% +/0 ++/0 +/0 ›/0 ›/0 ›/0 ›/0
1%1%1%1%1% +/1 +/0 ›/0 ›/0 ›/0 ›/0 ›/0
2%2%2%2%2% +/2+ +1+ ›/1+ ›/1+ ›/0 ›/0 ›/0
3%3%3%3%3% +/3+ +/2+ ›/2+ ›/2+ ›/2+ ›/1+ ›/1+
5%5%5%5%5% +/5+ ›/4+ ›/3+ ›/3+ ›/3+ ›/3+ ›/3+
0%0%0%0%0% +/0 ++/0 ++/0 +/0 +/0 +/0 +/0
1%1%1%1%1% +/1+ +/0 +/0 +/0 +/0 +/0 +/0
2%2%2%2%2% +/2+ +/1+ +/0 +/0 ›*/0 ›*/0 ›*/0
3%3%3%3%3% +/3+ ›/2+ ›/2+ ›*/2+ ›*/1+ ›*/1+ ›*/1+
5%5%5%5%5% +/5+ ›/4+ ›/3+ ›*/3+ ›*/3+ ›*/2+ ›*/2+
0%0%0%0%0% +/0 ++/0 +/0 +/0 +/0 +/0 +/0
1%1%1%1%1% +/1+ ++/0 ++/0 +/0 +/0 ›/0 ›/0
2%2%2%2%2% +/2+ +/1+ +/1+ ›/1+ ›/0 ›*/0 ›*/0
3%3%3%3%3% +/3+ +/2+ +/2+ +/2+ ›*/2+ ›*/2+ ›*/2+
5%5%5%5%5% +/5+ +/4+ +/3+ +/3+ ›*/3+ ›*/3+ ›*/3+
0%0%0%0%0% +/0 ++/0 ++/0 +/0 +/0 +/0 +/0
1%1%1%1%1% +/1+ +/0 ›/0 ›/0 ›/0 ›/0 ›/0
2%2%2%2%2% +/2+ +/1+ ›/1+ ›/1+ ›/1+ ›/0 ›/0
3%3%3%3%3% +/3+ +/2+ ›/2+ ›/2+ ›/2+ ›/2+ ›/2+
5%5%5%5%5% +/5+ +/4+ +/3+ ›/3+ ›/3+ ›/3+ ›/3+

√“∑–‡≈/§«“¡‡¢âπ¢âπ
¢ÕßπÈ”¡—π‡∫π ‘́π

 ≈—°…≥–°“√‡®√‘≠¢Õß√“1 /
°“√‡ª≈’Ë¬π·ª≈ß∑“ß°“¬¿“æ¢ÕßπÈ”¡—π2
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1 ª√‘¡“≥√“∑’Ëæ∫„πÀ≈Õ¥∑¥≈Õß: ª√‘¡“≥√“‡√‘Ë¡µâπ (+), ª√‘¡“≥√“‡®√‘≠‡æ‘Ë¡¢÷Èπ®“°‡√‘Ë¡µâπ (++), ‰¡à “¡“√∂∫Õ°‰¥â«à“
ª√‘¡“≥√“‡ª≈’Ë¬π·ª≈ßÀ√◊Õ‰¡à (+) ·≈–µ°µ–°ÕπÀ√◊Õ‰¡àæ∫°“√‡®√‘≠ (›) ∫“ß§√—Èß¡’≈—°…≥–Õ“À“√‡≈’È¬ß‡™◊ÈÕ¢ÿàπ (*)
√à«¡¥â«¬

2 ≈—°…≥–∑“ß°“¬¿“æ¢ÕßπÈ”¡—π„π¢«¥™ÿ¥∑¥ Õ∫°“√¬àÕ¬ ≈“¬πÈ”¡—π‡∫π ‘́π  “¡“√∂®—¥≈”¥—∫°“√‡ª≈’Ë¬π·ª≈ß¢Õß
§√“∫πÈ”¡—π ®“°ª√‘¡“≥§√“∫πÈ”¡—π‡√‘Ë¡µâπ∑’Ë¡“°∑’Ë ÿ¥ (5+) ·≈–≈¥≈ß‰ª®π∂÷ßÀ≈Õ¥∑¥ Õ∫∑’Ëª√“»®“°§√“∫πÈ”¡—π (0)
‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫™ÿ¥°“√∑¥≈Õß∑’Ë‰¡à¡’°“√‡µ‘¡πÈ”¡—π‡∫π ‘́π≈ß‰ª
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5+ À¡“¬∂÷ß ≈—°…≥–™—Èπ ’·¥ß¢ÕßπÈ”¡—π‡∫π´‘π‰¡à√«¡µ—«°—∫πÈ”≈Õ¬Õ¬Ÿà‡Àπ◊ÕπÈ”  —ß‡°µ‡ÀÁπ‰¥âÕ¬à“ß™—¥‡®π
4+ À¡“¬∂÷ß ≈—°…≥–™—Èπ¢ÕßπÈ”¡—π‡∫π´‘π≈¥≈ß‡≈Á°πâÕ¬·µà¬—ß§ß —ß‡°µ‡ÀÁπ‰¥âÕ¬à“ß™—¥‡®π
3+ À¡“¬∂÷ß ≈—°…≥–™—Èπ¢ÕßπÈ”¡—π‡∫π´‘π≈¥≈ßÕ¬à“ß¡“° ‡À≈◊Õ‡ªìπ™—Èπ∫“ßÊ ∑’Ëº‘«Àπâ“Õ“À“√
2+ À¡“¬∂÷ß πÈ”¡—π‡∫π´‘π≈¥≈ß¡“°Õ¬à“ß‡ÀÁπ‰¥â™—¥ ‡À≈◊Õ‡ªìπ§√“∫øî≈¡å ’·¥ß¢ÕßπÈ”¡—π∫“ßÊ ∑’Ëº‘«Àπâ“Õ“À“√
1+ À¡“¬∂÷ß  —ß‡°µæ∫‡æ’¬ß§√“∫ ’·¥ß®“ßÊ ∫√‘‡«≥¢Õ∫À≈Õß∑¥ Õ∫ ≈—°…≥–∑—Ë«‰ª·∑∫®–‰¡à·µ°µà“ß

®“°™ÿ¥§«∫§ÿ¡∑’Ë‰¡à„ àπÈ”¡—π‡∫π ‘́π¡“°π—°

0 À¡“¬∂÷ß ‰¡àæ∫πÈ”¡—π‡∫π ‘́π

¿“æ∑’Ë 1 ≈—°…≥–°“√‡®√‘≠¢Õß Corollospora pulchella ∑’Ë‡≈’È¬ß„π
¢«¥∑¥ Õ∫∑’Ëº ¡πÈ”¡—π‡∫π´‘π 5% À≈—ß®“°‡«≈“ºà“π‰ª
1  —ª¥“Àå (´â“¬) ‡∑’¬∫°—∫ Corollospora pulchella ∑’Ë‡≈’È¬ß
„π ¿“«–ª°µ‘ (¢«“)

¿“æ∑’Ë 2 ≈—°…≥–°“√‡®√‘≠¢Õß Corollospora pulchella (a), Alternaria
sp. (b) ·≈– Cirrenalia tropicalis (c) „πÕ“À“√∑’Ë‡µ‘¡πÈ”¡—π
‡∫π´‘π 1% ∂÷ß 5% ·≈–‰¡à‡µ‘¡πÈ”¡—π‡∫π ‘́π‡ª√’¬∫‡∑’¬∫°—∫™ÿ¥
uninoculated control (d) ¿“¬„µâ ¿“«–√–∫∫ªî¥∑’Ë¡’ÕÕ°´‘‡®π
(≈Ÿ°»√· ¥ßµ”·Àπàß¢ÕßÕ“À“√‡≈’È¬ß‡™◊ÈÕ¡’≈—°…≥–¢ÿàπ)

(a) (b)

(c) (d)

§◊Õ ‡ âπ„¬¢Õß√“ à«π„À≠à®–¡’ ’§≈È”¢÷Èπ ·≈–µ°µ–°Õπ≈ß Ÿà
°âπÀ≈Õ¥‡√Á«°«à“‡ âπ„¬„πÀ≈Õ¥∑’Ë‰¡à‡µ‘¡πÈ”¡—π ¬°‡«âπ Cirenalia.
tropicalis ∑’Ëæ∫«à“¬—ß “¡“√∂‡®√‘≠‰¥â√–¬– —ÈπÊ ∑’Ëº‘«Àπâ“
Õ“À“√‡≈’È¬ß‡™◊ÈÕ∑’Ë‡µ‘¡πÈ”¡—π 1% ‚¥¬‰¡àµ°µ–°Õπ  §«“¡‡¢â¡¢âπ
¢ÕßπÈ”¡—π∑’Ë Ÿß¢÷Èπ  àßº≈„Àâ√“À¬ÿ¥‡®√‘≠‡√Á«¢÷Èπ„πÕ—µ√“∑’Ë
·µ°µà“ß°—π¢÷Èπ°—∫™π‘¥¢Õß√“ C. tropicalis ·≈– Corollospora
pulchella ‡ªìπ√“∑’Ë∑πµàÕπÈ”¡—π‰¥â¥’∑’Ë ÿ¥ „ππÈ”¡—π‡∫π´‘π 3%
·≈– 5% C. tropicalis À¬ÿ¥‡®√‘≠„π —ª¥“Àå∑’Ë 4 ¢≥–∑’Ë C.
pulchella ‡®√‘≠‰¥â¥’°«à“ ·µàÀ¬ÿ¥‡®√‘≠„π —ª¥“Àå∑’Ë 3 πÕ°®“°
π’È¬—ßæ∫«à“ À≈—ß®“°‡™◊ÈÕ C. tropicalis  ·≈– C. pulchella À¬ÿ¥
‡®√‘≠ Õ“À“√‡≈’È¬ß‡™◊ÈÕ„πÀ≈Õ¥∑’Ë¡’πÈ”¡—π§«“¡‡¢â¡¢âπ ÿ¥∑â“¬ 2%,
3% ·≈– 5% ¢ÿàπ ·≈–æ∫≈—°…≥–°“√·µ°µ—«¢ÕßπÈ”¡—π√«¡
°—∫Õ“À“√ ≈—°…≥–¥—ß°≈à“« ¬—ßæ∫‰¥â°—∫°“√‡≈’È¬ß Alternaria sp.
„πÕ“À“√ ·≈–„π ¿“«–‡¥’¬«°—π

4. º≈¢Õßª√‘¡“≥πÈ”¡—π‡∫π´‘πµàÕπÈ”Àπ—°·Àâß¢Õß√“
À≈—ß®“° ‘Èπ ÿ¥°“√∑¥ Õ∫°“√¬àÕ¬πÈ”¡—π‡∫π ‘́π

∑”°“√π”‡ âπ„¬¡“™—ËßÀ“πÈ”Àπ—°·Àâß‡©≈’Ë¬ æ∫«à“πÈ”¡—π¡’º≈
¬—∫¬—Èß°“√‡®√‘≠¢Õß√“ ‚¥¬§à“‡©≈’Ë¬πÈ”Àπ—°·ÀâßµàÕÀ≈Õ¥¢Õß√“
 à«π„À≠à¡’§à“πÈ”Àπ—°·Àâß‡©≈’Ë¬µË”°«à“™ÿ¥§«∫§ÿ¡  ·≈–¡’·π«‚πâ¡
≈¥≈ß ‡¡◊ËÕ§«“¡‡¢â¡¢âπ¢ÕßπÈ”¡—π Ÿß¢÷Èπ (‰¡à‰¥â· ¥ßº≈„π∑’Ëπ’È)
¬°‡«âπ Corollospora gracilis ´÷Ëß¡’πÈ”Àπ—°·Àâß§ß∑’Ë (¿“æ∑’Ë 3)

§à“‡©≈’Ë¬πÈ”Àπ—°·Àâß¢Õß Corollospora pulchella ∑’Ë
§«“¡‡¢â¡¢âππÈ”¡—π 1%, 2% ·≈– 3% ¡’πÈ”Àπ—°·ÀâßµàÕ
À≈Õ¥„°≈â‡§’¬ß°—π §◊Õ 35.9, 35.0 ·≈– 34.5 ¡‘≈≈‘°√—¡ µ“¡
≈”¥—∫ ́ ÷ËßµË”°«à“À≈Õ¥§«∫§ÿ¡∑’Ë¡’§à“πÈ”Àπ—°·ÀâßµàÕÀ≈Õ¥‡∑à“°—∫
57.7 ¡‘≈≈‘°√—¡  à«π∑’Ë§«“¡‡¢â¡¢âππÈ”¡—π 5% C. pulchella
¡’§à“πÈ”Àπ—°·ÀâßµàÕÀ≈Õ¥≈¥≈ß‡∑à“°—∫ 21.2 ¡‘≈≈‘°√—¡

§à“‡©≈’Ë¬πÈ”Àπ—°·ÀâßµàÕÀ≈Õ¥¢Õß Cirrenalia tropicalis
≈¥≈ß™â“Ê ∑’Ë§«“¡‡¢â¡¢âππÈ”¡—π 1%, 2%, 3% ·≈– 5%
¡’§à“πÈ”Àπ—°·ÀâßµàÕÀ≈Õ¥‡∑à“°—∫ 22.3, 19.5, 17.4 ·≈– 17.2
¡‘≈≈‘°√—¡ µ“¡≈”¥—∫ ¢≥–∑’ËÀ≈Õ¥§«∫§ÿ¡ ¡’§à“‡©≈’Ë¬ 27.2 ¡‘≈≈‘°√—¡
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Õ¿‘ª√“¬º≈°“√∑¥≈Õß

πÈ”¡—π‡∫π ‘́π¡’º≈¬—∫¬—Èß°“√‡®√‘≠¢Õß√“∑–‡≈∑’Ë∑¥ Õ∫
∑ÿ°™π‘¥ ·¡â«à“√“∫“ß™π‘¥ “¡“√∂¬àÕ¬ ≈“¬πÈ”¡—π„Àâ·µ°µ—«‰¥â
·µà‰¡à “¡“√∂π”‡¡µ“‚∫‰≈∑å‰ª„™â‡æ◊ËÕ°“√‡®√‘≠  ‡π◊ËÕß®“°‰¡àæ∫
°“√‡®√‘≠À≈—ß®“°√–¬–‡«≈“∑’Ë§“¥«à“  yeast extract  ª√‘¡“≥
πâÕ¬´÷Ëß‡ªìπ·À≈àß§“√å∫Õπ·À≈àß‡¥’¬«∑’Ë‡µ‘¡≈ß„πÕ“À“√À¡¥≈ß

¿“æ∑’Ë 3 °“√‡ª≈’Ë¬π·ª≈ßπÈ”Àπ—°·Àâß„π 3 ≈—°…≥–¢Õß√“∑–‡≈
À≈—ß ‘Èπ ÿ¥°“√∑¥≈Õß°“√¬àÕ¬πÈ”¡—π‡∫π´‘π
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Cirrenlia tropicalis

≈—°…≥–°“√‡®√‘≠¢Õß√“·µà≈–™π‘¥„ππÈ”¡—πµà“ß°—π ‚¥¬
Corollospora pulchella  “¡“√∂∑π§«“¡‡ªìπæ‘…πÈ”¡—π
‡∫π´‘π‰¥â·≈–∑π‰¥âπ“π∑’Ë ÿ¥ ‚¥¬„ππÈ”¡—π‡∫π´‘π§«“¡‡¢â¡¢âπ
3% ·≈– 5% À¬ÿ¥°“√‡®√‘≠„π —ª¥“Àå∑’Ë 3  —Èπ°«à“√“„πÀ≈Õ¥
§«∫§ÿ¡∑’Ë‰¡à‡µ‘¡πÈ”¡—π‡æ’¬ß 1  —ª¥“Àå √“∑’Ë∑ππÈ”¡—π‡∫π´‘π‰¥â¥’
√Õß≈ß¡“§◊Õ Cirrenalia tropicalis   à«π Corollospora gracilis,
Aniptodera nypae ·≈– Alternaria sp. ‰¡àæ∫°“√‡®√‘≠µ—Èß·µà
 —ª¥“Àå·√° §≈â“¬§≈÷ß°—∫√“¬ß“π¢Õß April ·≈–§≥– (1999)
∑’Ëæ∫«à“ Alternalia alternata ‰¡à “¡“√∂„™âπÈ”¡—π¥‘∫ (crude
oil) ‡æ◊ËÕ°“√‡®√‘≠‰¥â §«“¡‡ªìπæ‘…¢ÕßπÈ”¡—πÕ“®‡°‘¥‰¥â®“°
‰Õ√–‡À¬¢ÕßπÈ”¡—π‡∫π´‘π‡Õß À√◊Õ‡°‘¥®“° “√‡¡µ“‚∫‰≈∑å
∑’Ë‡°‘¥®“°°“√¬àÕ¬ ≈“¬πÈ”¡—π‡∫π´‘π ¡’√“¬ß“π«à“‰Õ√–‡À¬
¢ÕßπÈ”¡—π‡∫π´‘π “¡“√∂¬—∫¬—Èß°“√‡®√‘≠ ‚¥¬∑”≈“¬ à«π
plasma membrane ·≈–§«“¡‡¢â¡¢âπ¿“¬„π‡´≈≈å¢Õß√“
·≈–¬’ µå (Ahearn, et al., 1971; Gill & Ratledge, 1972)

®“°°“√ —ß‡°µ°“√‡ª≈’Ë¬π·ª≈ß∑“ß°“¬¿“æ¢ÕßπÈ”¡—π
·≈–Õ“À“√„πÀ≈Õ¥∑¥ Õ∫ C. pulchella, C. tropicalis ·≈–
Alternaria sp. æ∫«à“πÈ”¡—π‡∫π´‘π∑’Ë‡µ‘¡≈ß‰ªπ—Èπ ¡’°“√
‡ª≈’Ë¬π·ª≈ß §◊Õ πÈ”¡—π·µ°µ—«‡≈Á°πâÕ¬√«¡µ—«°—∫Õ“À“√‡≈’È¬ß‡™◊ÈÕ
Õ“À“√‡≈’È¬ß‡™◊ÈÕ¡’≈—°…≥–‡ªìπ ’¢“«¢ÿàπæ√âÕ¡°—∫°“√À¬ÿ¥‡®√‘≠
¢Õß‡™◊ÈÕ ́ ÷Ëß‰¡à “¡“√∂∫Õ°‰¥â«à“‡°‘¥®“° “‡Àµÿ„¥ ‡™àπ √“ ¡’°“√
¥Ÿ¥´—∫‡¡µ“‚∫‰≈∑å∑’ËÕ“®¡’∫â“ßÀ√◊Õ‰¡à°àÕπ∑’Ë®–À¬ÿ¥‡®√‘≠ À√◊Õ
µ“¬‰ª ‡π◊ËÕß®“°æ∫«à“ C. pulchella „ππÈ”¡—π‡∫π ‘́π§«“¡
‡¢â¡¢âπ 1%, 2% ·≈– 3% ¬—ß√Õ¥™’«‘µÕ¬ŸàÕ¬à“ßπâÕ¬ √–¬–Àπ÷Ëß
À≈—ß‡µ‘¡πÈ”¡—π ¡’√“¬ß“π«à“ C. pulchella  “¡“√∂∑’Ë®–¬àÕ¬ ≈“¬
 “√ª√–°Õ∫‰Œ‚¥√§“√å∫Õπ∫“ß™π‘¥ ‡™àπ hexadecane,
n-alkylbenzenes ·≈– n-alkylcyclohexanes ∑’Ë “¡“√∂æ∫
„ππÈ”¡—π‡™◊ÈÕ‡æ≈‘ß„ ª√–‡¿∑πÈ”¡—π‡∫π´‘π·≈–¥’‡´≈‰¥â (Smith
& Workman, 2004; Dutta & Harayama, 2001) ·µà‰¡à “¡“√∂
∑π§«“¡‡ªìπæ‘…¢Õß “√™π‘¥Õ◊ËπÊ ∑’Ëº ¡Õ¬Ÿà„ππÈ”¡—π‡∫π ‘́π
‰¥â®÷ß∑”„Àâ√“µ“¬°àÕπ∑’Ë®–¡’°“√¬àÕ¬ ≈“¬ “√¥—ß°≈à“«

°“√‡ª≈’Ë¬π·ª≈ßπÈ”Àπ—°·Àâß¢Õß‡ âπ„¬√“‡¡◊ËÕ ‘Èπ ÿ¥
°“√∑¥≈Õß “¡“√∂∫Õ°‰¥â«à“ C. gracilis µ“¬®“°æ‘…¢Õß
πÈ”¡—π‡∫π ‘́π µ—Èß·µà§«“¡‡¢â¡¢âπµË”Ê ÷́Ëß‡¡◊ËÕ√“µ“¬ §à“
πÈ”Àπ—°·Àâß¢Õß√“ (dead biomass) ®–§ß∑’Ë‰¡à‡ª≈’Ë¬π·ª≈ß ¡“°
π—° ´÷Ëß·µ°µà“ß®“°‡´≈≈å¢Õß·∫§∑’‡√’¬ (Yan & Viraraghavan,
2000) ¢≥–∑’Ë C. pulchella ·≈– C. tropicalis „ππÈ”¡—π
‡∫π ‘́π§«“¡‡¢â¡¢âπ 1%, 2% ·≈– 3% ¬—ß√Õ¥™’«‘µ °“√
√Õ¥™’«‘µ¢Õß C. pulchella ·≈– C. tropicalis  Õ¥§≈âÕß°—∫
§«“¡ “¡“√∂„π°“√∑π§«“¡‡ªìπæ‘…¢ÕßπÈ”¡—π‡∫π ‘́π
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°“√∑’Ë√“ à«π„À≠à∑’Ëπ”¡“»÷°…“ ‰¡à “¡“√∂¬àÕ¬ ≈“¬
πÈ”¡—π‡∫π´‘π‰¥â¥’ Õ“®‡π◊ËÕß®“°„ππÈ”¡—π‡∫π ‘́ππ—Èπª√–°Õ∫
‰ª¥â«¬ “√‡§¡’·≈– “√ª√–°Õ∫‰Œ‚¥√§“√å∫Õπ∑—Èß aliphatic
·≈– aromatic ¡“°°«à“ 200 ™π‘¥ (Solano-Serena, et al.,
1998) √«¡∂÷ß “√‰Œ‚¥√§“√å∫Õπª√–‡¿∑ olefins ‡™àπ alkynes
´÷Ëß “√‡À≈à“π’È‡ªìπ “√∑’Ë¡’§«“¡‡ªìπæ‘…·≈–¬àÕ¬ ≈“¬‰¥â¬“°
¥—ß∑’Ë Atlas (1984) √“¬ß“π«à“ ¡’®ÿ≈‘π∑√’¬å‡æ’¬ß∫“ß™π‘¥‡∑à“π—Èπ
∑’Ë “¡“√∂®–¬àÕ¬ ≈“¬ “√ª√–°Õ∫‰Œ‚¥√§“√å∫Õπ C

1
-C

4

alkanes, C
5
-C

9
 alkanes ‡π◊ËÕß®“°¡’¡«≈‚¡‡≈°ÿ≈µË”·≈–

≈–≈“¬πÈ”‰¥â¥’®÷ß “¡“√∂‡¢â“ Ÿà‡´≈≈å√“‰¥â‚¥¬µ√ß πÕ°®“°π’È
¡’√“¬ß“π«à“æ∫√“∑–‡≈‡æ’¬ß 29 ‡ªÕ√å‡´Áπµå ®“° 224 ™π‘¥
∑’Ë “¡“√∂¬àÕ¬ ≈“¬ “√ª√–°Õ∫‰Œ‚¥√§“√å∫Õπæ«° n-alkane
„ππÈ”¡—π¥‘∫ (Fedorak et al., 1984) Õ¬à“ß‰√°Áµ“¡®“°º≈
°“√∑¥≈Õß„π§√—Èßπ’Èæ∫«à“ Õ¬à“ßπâÕ¬¡’√“ 1 ™π‘¥ ∑’Ë “¡“√∂
¬àÕ¬πÈ”¡—π‡∫π´‘π·≈–∑πµàÕ§«“¡‡ªìπæ‘…‰¥â√–¬–Àπ÷Ëß ´÷Ëß
Õ“®®–π”¡“æ—≤π“ À√◊Õª√–¬ÿ°µå„™â„π°“√¬àÕ¬ ≈“¬πÈ”¡—π
‡∫π ‘́πÀ√◊Õ “√Õß§åª√–°Õ∫πÈ”¡—π‡∫π ‘́π„π ‘Ëß·«¥≈âÕ¡‰¥â

 √ÿªº≈°“√∑¥≈Õß

πÈ”¡—π‡∫π ‘́π¡’º≈¬—∫¬—Èß °“√‡®√‘≠¢Õß√“∑–‡≈∑’Ë
∑¥ Õ∫∑ÿ°™π‘¥ ·µà¡’√“∫“ß™π‘¥ “¡“√∂¬àÕ¬ ≈“¬πÈ”¡—π„Àâ
·µ°µ—«‰¥â  ≈—°…≥–°“√‡®√‘≠¢Õß√“·µà≈–™π‘¥„ππÈ”¡—πµà“ß°—π
‚¥¬ Corollospora pulchella  “¡“√∂∑π§«“¡‡ªìπæ‘…
πÈ”¡—π‡∫π ‘́π‰¥â·≈–∑π‰¥âπ“π∑’Ë ÿ¥ „ππÈ”¡—π‡∫π ‘́π§«“¡
‡¢â¡¢âπ 3% ·≈– 5% C. pulchella µ√«®æ∫°“√‡®√‘≠‰¥â∂÷ß
 —ª¥“Àå∑’Ë 2 √“∑’Ë∑ππÈ”¡—π‡∫π´‘π‰¥â¥’√Õß≈ß¡“§◊Õ Cirrenalia
tropicalis ́ ÷Ëßµ√«®æ∫°“√‡®√‘≠‰¥â∂÷ß —ª¥“Àå∑’Ë  3 Corollospora
pulchella, C. tropicalis ·≈– Alternaria sp.  “¡“√∂
‡ª≈’Ë¬π·ª≈ß≈—°…≥–∑“ß™’«¿“æ¢Õß‡ âπ„¬ √«¡∂÷ß≈—°…≥–
∑“ß°“¬¿“æ¢ÕßπÈ”¡—π‡∫π´‘π ·≈–Õ“À“√‡≈’È¬ß‡™◊ÈÕ §◊Õ
 “¡“√∂∑”„ÀâπÈ”¡—π·µ°µ—«‡≈Á°πâÕ¬ ∑”„ÀâÕ“À“√‡≈’È¬ß‡™◊ÈÕ
¡’≈—°…≥–‡ªìπ ’¢“«¢ÿàπ Õ¬à“ß‰√°Áµ“¡‡©æ“–À≈Õ¥∑’Ë‡≈’È¬ß
C. pulchella ·≈– Alternaria sp. ‡∑à“π—Èπ∑’Ëæ∫«à“¡’°“√≈¥≈ß
¢Õßª√‘¡“≥πÈ”¡—π„πÀ≈Õ¥§«“¡‡¢â¡¢âπ 5% „π —ª¥“Àå∑’Ë 6
¢Õß°“√∑¥≈Õß
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