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∫∑§—¥¬àÕ

°“√‡°Á∫µ—«Õ¬à“ß‡™◊ÈÕ√“„π∫√√¬“°“»∑—Èß¿“¬„πÕ“§“√·≈–¿“¬πÕ°Õ“§“√‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫∂÷ß

®”π«π§«“¡‡¢â¡¢âπ∑’Ë‰¥â®“°°“√„™â‡§√◊ËÕß¡◊Õ Õß™π‘¥ §◊Õ Andersen Impactor ™π‘¥¡“µ√∞“π 6 ™—Èπ·≈–

™π‘¥™—Èπ‡¥’¬«·∫∫ N
6
 π—Èπ æ∫«à“¡’§«“¡·µ°µà“ßÕ¬à“ß‰¡à¡’π—¬ ”§—≠∑“ß ∂‘µ‘®“°°“√„™â paired t-test ∑’Ë√–¥—∫

§«“¡‡™◊ËÕ¡—Ëπ α < 0.01 ‚¥¬∑’Ë§à“ À —¡æ—π∏å¢Õß«‘∏’∑—Èß Õß¡’§à“µË”¡“° Õ¬Ÿà„π™à«ß¢Õß 0.01-0.68 ‚¥¬

§«“¡‡¢â¡¢âπ¢Õß‡™◊ÈÕ√“∑’Ë‰¥â®“°™π‘¥ N
6
 ¡’§à“¡“°°«à“∑’Ë‰¥â®“°™π‘¥¡“µ√∞“π 6 ™—Èπ·≈–æ∫®”π«π‡™◊ÈÕ√“∑—ÈßÀ¡¥

„π∫√√¬“°“»¿“¬„πÕ“§“√ (165-167 cfu/m3) ¡“°°«à“∫√√¬“°“»¿“¬πÕ°Õ“§“√ (129-134 cfu/m3)

´÷Ëß™π‘¥¢Õß‡™◊ÈÕ√“∑’Ëæ∫¡“°∑’Ë ÿ¥ 3 Õ—π¥—∫·√°∑—Èß„π·≈–πÕ°Õ“§“√ §◊Õ Aspergillus spp., Penicillium spp.

·≈– Curvularia spp. µ“¡≈”¥—∫

ABSTRACT

The airborne fungal concentrations obtained from a standard six-stage viable cascade impactor

and the single last stage (N
6
) from the same type impactor were compared in two different environments,

indoor and outdoor. The results showed that the concentrations were insignificantly different by using a

paired t-test at α < 0.01 although the correlations between two methods were very poor, in a range of

0.01-0.68. The concentration range from the N
6
 method, however, was narrower than that from the

standard method in every run. In terms of concentration, it was found that the fungi in indoor environment

(165-167 cfu/m3) were higher than that in outdoor environment (129-134 cfu/m3) and the most

available genus found were Aspergillus spp., Penicillium spp. and Curvularia spp., respectively.

§” ”§—≠ :  ®ÿ≈‘π∑√’¬å„πÕ“°“»  ¡≈æ‘…„πÕ“§“√  ‡™◊ÈÕ√“„πÕ“°“»  °“√‡°Á∫µ—«Õ¬à“ßÕ“°“»

Key Words : Airborne microbes, Indoor air pollution, Airborne fungi, Air sampling
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∫∑π”

®ÿ≈‘π∑√’¬å„πÕ“°“»π—Èπ “¡“√∂°àÕ„Àâ‡°‘¥

°“√µ‘¥‡™◊ÈÕ ∑—Èß®“°‡™◊ÈÕ∑’Ë “¡“√∂µ‘¥µàÕ®“°§π

 Ÿà§π∑“ß√–∫∫∑“ß‡¥‘πÀ“¬„® (communicable

respiratory pathogens) ·≈–‡™◊ÈÕ©«¬‚Õ°“ ∑’Ëª°µ‘

®–‰¡àµ‘¥µàÕ‡«âπ·µà∫ÿ§§≈®–Õ¬Ÿà„π ¿“æ∑’ËÕàÕπ·Õ

(primary nosocomial) ´÷Ëß„π°≈ÿà¡¢Õß‡™◊ÈÕ∑’Ë

 “¡“√∂µ‘¥µàÕ®“°§π Ÿà§π‰¥âπ—Èπ æ∫«à“ °“√‡°‘¥

‚√§À«—¥ ¡“®“°°“√‰¥â√—∫‡™◊ÈÕ Rhinovirus ®”π«π

µ—Èß·µà 200 Õπÿ¿“§¢÷Èπ‰ª ‚¥¬∑’ËºŸâªÉ«¬‚√§À«—¥π—Èπ

·æ√à‡™◊ÈÕ‰¥â 6200 Õπÿ¿“§/™—Ë«‚¡ß ·≈–‡™◊ÈÕ‚√§¡’™’«‘µ

Õ¬Ÿà„πÕ“°“»‰¥âπ“π‡°‘π 10 π“∑’  à«πºŸâªÉ«¬«—≥‚√§

 “¡“√∂·æ√à°√–®“¬‡™◊ÈÕ‰¥â 1-249 Õπÿ¿“§„πÀπ÷Ëß

™—Ë«‚¡ß ‚¥¬‡™◊ÈÕ«—≥‚√§®”π«π 1-10 Õπÿ¿“§ “¡“√∂

°àÕ„Àâ‡°‘¥°“√µ‘¥‡™◊ÈÕ‰¥â ´÷Ëß„π°“√‰Õ·≈–®“¡¢Õß

ºŸâªÉ«¬Àπ÷Ëß§√—Èß  “¡“√∂ª≈àÕ¬Õπÿ¿“§ÕÕ°¡“‰¥â

¡“°°«à“ 1,000 ·≈– 100,000 Õπÿ¿“§ µ“¡≈”¥—∫

(Kowalski and Bahnfleth, 1998)  à«π„π°≈ÿà¡

¢Õß‡™◊ÈÕ©«¬‚Õ°“  æ∫«à“‡™◊ÈÕ√“ Aspergillus spp.

‡ªìπµ—«°“√„πÕ—µ√“°“√µ“¬¢ÕßºŸâªÉ«¬ª≈Ÿ°∂à“¬

‰¢°√–¥Ÿ° Ÿß∂÷ß 95% ∑”„ÀâºŸâªÉ«¬‚√§ leukemia ¡’

Õ—µ√“°“√µ“¬ 13-80% ·≈–ºŸâªÉ«¬‡ª≈’Ë¬π∂à“¬‰µ¡’

Õ—µ√“°“√µ“¬ 8-30% (MS Hospital Consulting,

2004) ´÷Ëß‡™◊ÈÕ Aspergillus flavus „πÕ“°“»®”π«π

‡æ’¬ß 1.1-1.2 cfu/m3 (Colony Forming Units per

cubic meter of air) ®– —¡æ—π∏å°—∫Õ—µ√“°“√µ‘¥‡™◊ÈÕ

„π‚√ßæ¬“∫“≈ 4%  à«π Aspergillus fumigatus 0.9

cfu/m3  —¡æ—π∏å°—∫Õ—µ√“°“√µ‘¥‡™◊ÈÕ„π‚√ßæ¬“∫“≈ 5%

(Streifel, 2004)

°“√‡ΩÑ“√–«—ß§ÿ≥¿“æÕ“°“»¥â«¬°“√µ√«®

 Õ∫®”π«π®ÿ≈‘π∑√’¬å‡æ◊ËÕπ”‰ª Ÿà°“√·°â‰¢ªí≠À“

°“√µ‘¥‡™◊ÈÕ¥—ß°≈à“« °√–∑”‰¥â¥â«¬°“√‡°Á∫µ—«Õ¬à“ß

Õ“°“»‚¥¬„™â‡§√◊ËÕß¡◊Õ™π‘¥ Active sampler ∑’Ë„™â

°“√¥Ÿ¥Õ“°“»∑’Ë√Ÿâª√‘¡“µ√·πàπÕπ‡¢â“¡“„π‡§√◊ËÕß¡◊Õ

°àÕπ®–π”µ—«Õ¬à“ß∑’Ë¡’®ÿ≈‘π∑√’¬åªπ‡ªóôÕπÕ¬Ÿà‰ª∑”°“√

‡æ“–‡™◊ÈÕµàÕ‰ª ∑—Èßπ’È Andersen Impactor ™π‘¥ 6 ™—Èπ

π—Èπ‡ªìπ‡ ¡◊Õπ‡§√◊ËÕß¡◊Õ¡“µ√∞“π„π°≈ÿà¡¢Õß

Active sampler ∑’Ë„™â‡°Á∫µ—«Õ¬à“ß‡™◊ÈÕ®ÿ≈‘π∑√’¬å„π

∫√√¬“°“»¡“π“π°«à“ 40 ªï (Jones et al., 1985;

Curtis et al., 1978; Niemeier et al., 2006)

·µà„πªí®®ÿ∫—π‰¥â¡’°“√ª√–¥‘…∞å Impactor ™π‘¥

™—Èπ‡¥’¬« (Single stage) ¢÷Èπ¡“ ‚¥¬‰¥â√—∫°“√

 π—∫ πÿπ°“√„™â®“° NIOSH (National Institute for

Occupational Safety and Health) ª√–‡∑»

 À√—∞Õ‡¡√‘°“ ‡π◊ËÕß®“°¡’º≈ß“π«‘®—¬¢Õß Jones et al.

(1985) ·≈–°≈ÿà¡Õ◊ËπÊ ∑’Ë¬◊π¬—π«à“‰¡à¡’§«“¡·µ°µà“ß

√–À«à“ß°“√„™â‡§√◊ËÕß¡◊Õ™π‘¥ 6 ™—Èπ·≈–™π‘¥

™—Èπ‡¥’¬«  (r2 =-0.99 ·≈– 95% ™à«ß‡™◊ËÕ¡—ËπÕ¬Ÿà„π™à«ß

0.84-1.14) ‚¥¬™π‘¥™—Èπ‡¥’¬«À√◊Õ∑’Ë‡√’¬°«à“ N
6
 π—Èπ

¡“®“°°“√„™â™—Èπ ÿ¥∑â“¬¢Õß Andersen Impactor

™π‘¥ 6 ™—Èππ—Ëπ‡Õß (Jones et al., 1985) ´÷Ëß°“√„™â

Impactor ™π‘¥™—Èπ‡¥’¬«π—Èπ‡ªìπ∑’Ëπ‘¬¡Õ¬à“ß√«¥‡√Á«

‡π◊ËÕß®“°™à«¬ª√–À¬—¥§à“„™â®à“¬·≈–‡«≈“„π°“√

‡µ√’¬¡Õ“À“√‡≈’È¬ß‡™◊ÈÕ·≈–°“√µ√«®«‘π‘®©—¬‡ªìπ

Õ—π¡“° Õ¬à“ß‰√°Áµ“¡ Jones et al. (1985) ‰¥â

∑”°“√‡ª√’¬∫‡∑’¬∫®”π«π√«¡∑—ÈßÀ¡¥¢Õß‡™◊ÈÕ√“

‚¥¬‰¡à‰¥â®”·π°µ“¡™π‘¥ æ∫‡™◊ÈÕ√“„πÕ“°“»

®“° ∂“π∑’Ëµà“ßÊ °—π ÷́Ëßæ∫«à“®”π«π‡™◊ÈÕ√“Õ¬Ÿà„π™à«ß

10-3000 cfu/m3 ‚¥¬™à«ß¢Õß§à“∑’Ë‰¥â¡’§«“¡°«â“ß

¡“°Õ“®‡π◊ËÕß¡“®“° ∂“π∑’Ë ‡°Á∫µ—«Õ¬à“ßµà“ß°—π

∑”„Àâæ∫ª√‘¡“≥‡™◊ÈÕµà“ß°—π¡“° ·≈–„π∫√‘‡«≥

∑’Ë¡’ª√‘¡“≥‡™◊ÈÕ√“ Ÿß¡“°π—Èπ°“√‡°Á∫µ—«Õ¬à“ß¥â«¬«‘∏’ N
6

®–‰¥âª√‘¡“≥‡™◊ÈÕ√“ Ÿß°«à“«‘∏’¡“µ√∞“π§àÕπ¢â“ß¡“°

´÷Ëß∑”„Àâ«‘∏’π’ÈÕ“®‰¡à‡À¡“– ¡°—∫°“√»÷°…“„π∫√‘‡«≥

∑’Ë¡’ª√‘¡“≥‡™◊ÈÕ√“ Ÿß  °“√»÷°…“π’È®÷ßª√– ß§å∑’Ë®–

»÷°…“„Àâ≈–‡Õ’¬¥‰ª°«à“‡¥‘¡„π ¿“æ∫√√¬“°“»

√âÕπ™◊Èπ¢Õßª√–‡∑»‰∑¬ ‚¥¬‰¥â®”·π°‡ªìπ™π‘¥

·≈–ª√‘¡“≥¢Õß‡™◊ÈÕ√“∑’Ëæ∫∑—Èß„π∫√√¬“°“»¿“¬„π

·≈–¿“¬πÕ°Õ“§“√®“°°“√‡°Á∫µ—«Õ¬à“ß¥â«¬‡§√◊ËÕß

¡◊Õ∑—Èß Õß™π‘¥  ´÷Ëßº≈°“√»÷°…“∑’Ë‰¥â®–‡ªìπª√–‚¬™πå

µàÕ°“√‡≈◊Õ°„™â‡§√◊ËÕß¡◊Õ∑’Ë‡À¡“– ¡„π°“√‡ΩÑ“√–«—ß

§ÿ≥¿“æÕ“°“»¢Õßª√–‡∑»‰∑¬µàÕ‰ª
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«‘∏’°“√«‘®—¬

1. √Ÿª·∫∫°“√«‘®—¬

°“√»÷°…“π’È‡ªìπ°“√»÷°…“‡™‘ß ”√«®™π‘¥

·≈–ª√‘¡“≥‡™◊ÈÕ√“„πÕ“°“»∑—Èß¿“¬„π·≈–¿“¬πÕ°

Õ“§“√ ®“°°“√„™â‡§√◊ËÕß¡◊Õ‡°Á∫µ—«Õ¬à“ßÕ“°“» Õß™π‘¥

§◊Õ Andersen Impactor ™π‘¥¡“µ√∞“π 6 ™—Èπ

·≈–™π‘¥™—Èπ‡¥’¬«·∫∫ N
6

2. «— ¥ÿÕÿª°√≥å·≈–«‘∏’°“√

‡§√◊ËÕß¡◊Õ‡°Á∫µ—«Õ¬à“ß‡™◊ÈÕ√“„π∫√√¬“°“»

„π∑’Ëπ’È„™â Andersen Impactor ™π‘¥¡“µ√∞“π 6 ™—Èπ

(Thermo Andersen, model 1060056) °—∫™π‘¥

™—Èπ‡¥’¬«·∫∫ N
6
 ´÷Ëß‡ªìπ°“√π”‡æ’¬ß™—Èπ ÿ¥∑â“¬¢Õß

‡§√◊ËÕß¡◊Õ Andersen Impactor ™π‘¥¡“µ√∞“π¡“„™â

(√Ÿª∑’Ë 1) ‚¥¬°“√»÷°…“™π‘¥·≈–ª√‘¡“≥‡™◊ÈÕ√“„π

∫√√¬“°“»¿“¬„πÕ“§“√ ∑”‚¥¬‡°Á∫µ—«Õ¬à“ßÕ“°“»

¿“¬„πÀâÕßªØ‘∫—µ‘°“√®ÿ≈™’««‘∑¬“ §≥–‡∑§π‘§

°“√·æ∑¬å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ (Õÿ≥À¿Ÿ¡‘‡©≈’Ë¬

26.5 ÌC §«“¡™◊Èπ 41.6%) ®”π«π∑—ÈßÀ¡¥ 10 §√—Èß

 à«π¿“¬πÕ°Õ“§“√π—Èπ‡°Á∫„π∑’Ë ‚≈àßπÕ°Õ“§“√

§≥–‡∑§π‘§°“√·æ∑¬å (Õÿ≥À¿Ÿ¡‘‡©≈’Ë¬ 32.5 ÌC

§«“¡™◊Èπ 31.6%) ®”π«π 10 §√—Èß‡™àπ‡¥’¬«°—π

¥â«¬Õ—µ√“°“√¥Ÿ¥Õ“°“» 28.3 ≈‘µ√µàÕπ“∑’

π“π 10  π“∑’  „π™à«ß‡¥◊Õπ¡°√“§¡-°ÿ¡¿“æ—π∏å 2549

Õ“À“√‡≈’È¬ß‡™◊ÈÕ∑’Ë„™â§◊Õ Potato Dextrose Agar (PDA)

(BBL Becton Dickinson, U.S.A.) „π√–À«à“ß

°“√‡ª≈’Ë¬π®“πÕ“À“√‡≈’È¬ß‡™◊ÈÕ·µà≈–§√—Èß ¡’°“√„™â

70% ·Õ≈°ÕŒÕ≈å‡™Á¥Õÿª°√≥å‡§√◊ËÕß¡◊Õ‡æ◊ËÕªÑÕß°—π

°“√ªπ‡ªóôÕπ∑ÿ°§√—Èß ‡¡◊ËÕ‡ √Á® ‘Èπ°“√‡°Á∫µ—«Õ¬à“ß

®“πÕ“À“√‡≈’È¬ß‡™◊ÈÕ∑—ÈßÀ¡¥∂Ÿ°π”‰ªÕ∫‡æ“–‡™◊ÈÕ∑’Ë

Õÿ≥À¿Ÿ¡‘ 35±2 ÌC π“π 48 ™—Ë«‚¡ß °àÕππ”¡“π—∫

®”π«π‚§‚≈π’·≈–·¬°æ‘ Ÿ ®πå ‡ ™◊È Õµ“¡«‘ ∏’ ¢Õß

American Society for Microbiology ·≈– Bailey

and Scottûs Diagnostic Microbiology º≈∑’Ë

‰¥â√“¬ß“π„π√Ÿª¢Õß cfu/m3 ∑—Èßπ’È °“√Õà“πº≈∑’Ë

48 ™—Ë«‚¡ßπ—Èπ  ‡π◊ËÕß®“°À≈—ß®“° 48 ™—Ë«‚¡ß‰ª·≈â«

‡™◊ÈÕ√“„π∫√√¬“°“»∑’Ëæ∫π—Èπ‡®√‘≠‡µ‘∫‚µÕ¬à“ß√«¥‡√Á«

ª°§≈ÿ¡‰ª∑—Ë«Õ“À“√‡≈’È¬ß‡™◊ÈÕ ®π‰¡à “¡“√∂Õà“πº≈‰¥â

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈

ß“π«‘®—¬π’È„™â ∂‘µ‘æ√√≥π“«‘‡§√“–Àå¢âÕ¡Ÿ≈

· ¥ßº≈‡ªìπ°“√®—¥°≈ÿà¡ §à“‡©≈’Ë¬ √âÕ¬≈– ·≈–

„™â ∂‘µ‘‡™‘ß«‘‡§√“–Àå pair t-test „π°“√‡ª√’¬∫‡∑’¬∫

«‘∏’°“√‡°Á∫µ—«Õ¬à“ß‡™◊ÈÕ√“√–À«à“ß«‘∏’¡“µ√∞“π°—∫

«‘∏’ N
6
 ·≈–„™â t-test „π°“√‡ª√’¬∫‡∑’¬∫™π‘¥

·≈–ª√‘¡“≥¢Õß‡™◊ÈÕ√“∑’Ëæ∫®“°∫√√¬“°“»¿“¬„π

·≈–¿“¬πÕ°Õ“§“√

º≈°“√«‘®—¬

®”π«π‡™◊ÈÕ√“∑—È ßÀ¡¥·≈–‡™◊ÈÕ√“∑’Ë·¬°

µ“¡™π‘¥∑’Ëæ∫„π∫√√¬“°“»¿“¬„πÕ“§“√π—Èπ· ¥ß‰«â

„πµ“√“ß∑’Ë  1 ‚¥¬‡¡◊ËÕ∑”°“√∑¥ Õ∫∑“ß ∂‘µ‘

‚¥¬«‘∏’ Paired t-test æ∫«à“ §«“¡‡¢â¡¢âπ¢Õß‡™◊ÈÕ√“

∑’Ëæ∫®“°°“√„™â ‡§√◊Ë Õß¡◊Õ Õß™π‘¥π—Èπ¡’§«“¡

·µ°µà“ßÕ¬à“ß‰¡à¡’π—¬ ”§—≠∑’Ë√–¥—∫ α < 0.01  ”À√—∫

‡™◊ÈÕ√“∑’Ëæ∫¿“¬πÕ°Õ“§“√π—Èπ æ∫§«“¡·µ°µà“ß

Õ¬à“ß¡’π—¬ ”§—≠„π®”π«π¢Õß‡™◊ÈÕ Penicillium spp.

·≈– Mucor spp. (µ“√“ß∑’Ë 2) Õ¬à“ß‰√°Áµ“¡

§à“ À —¡æ—π∏å (Correlation) √–À«à“ß‡§√◊ËÕß¡◊Õ Õß

™π‘¥π—ÈπµË”°«à“º≈°“√«‘®—¬¢Õß Jones et al. (1985)

∑’Ë√“¬ß“π‰«â∑’Ë 0.99 ‡ªìπÕ¬à“ß¡“° ‚¥¬°“√‡°Á∫

µ— « Õ ¬à “ ß ¿ “ ¬ „ π Õ “ § “ √ π—È π ¡’ §à “   À  — ¡ æ— π ∏å

0.04-0.46   à«π°“√‡°Á∫µ—«Õ¬à“ß¿“¬πÕ°Õ“§“√

¡’§à“ À —¡æ—π∏å 0.01-0.68 ‡¡◊ËÕæ‘®“√≥“∂÷ß

ª√‘¡“≥¢Õß‡™◊ÈÕ√“∑’Ëæ∫·µà≈–™π‘¥ æ∫«à“ „π

∫√√¬“°“»¿“¬„πÕ“§“√π—Èπ  Aspergillus spp.  π—Èπ¡’

¡“°∑’Ë ÿ¥ √Õß≈ß¡“‰¥â·°à Penicillium spp.,

Curvularia spp., Fusarium spp. ·≈– Cladosporium

spp.  à«π Mucor spp. ·≈– Paecilomyces spp.

π—Èπæ∫‰¥âπâÕ¬°«à“™π‘¥Õ◊Ëπ §‘¥‡ªìπ —¥ à«π®“°°“√

‡©≈’Ë¬®“°‡§√◊ËÕß¡◊Õ∑—Èß Õß™π‘¥‰¥â‡ªìπ 24%, 20%,

17%, 14%, 13%, 6% ·≈– 6% µ“¡≈”¥—∫

(µ“√“ß∑’Ë 3) „π à«π¢Õß∫√√¬“°“»¿“¬πÕ°Õ“§“√
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¬—ß§ßæ∫«à“Õ—π¥—∫¢Õß°“√æ∫‡™◊ÈÕ√“¬—ß§ß‡ªìπ‡™àπ‡¥‘¡

§◊Õ æ∫ Aspergillus spp. ¡“°∑’Ë ÿ¥ √Õß≈ß¡“‰¥â·°à

Penicillium spp, Curvularia spp, Fusarium spp,

Cladosporium spp, Mucor spp ·≈– Paecilomyces

spp. „π —¥ à«π 22%, 21%, 18%, 15%, 13%,

7% ·≈– 4% µ“¡≈”¥—∫ ®“°°“√‡©≈’Ë¬¢Õß√âÕ¬≈–

®“°‡§√◊ËÕß¡◊Õ∑—Èß Õß (µ“√“ß∑’Ë 4)

°“√Õ¿‘ª√“¬º≈

º≈°“√»÷°…“∑’Ë‰¥â™à«¬¬◊π¬—π«à“ °“√„™â‡§√◊ËÕß

¡◊Õ‡°Á∫µ—«Õ¬à“ßÕ“°“»™π‘¥™—Èπ‡¥’¬«π—Èπ “¡“√∂

∑¥·∑π°“√„™â™π‘¥¡“µ√∞“π 6 ™—Èπ‰¥â „π°√≥’∑’Ë‰¡à

µâÕß°“√®–∑√“∫≈—°…≥–°“√°√–®“¬µ—«¢Õß‡™◊ÈÕ

®ÿ≈‘π∑√’¬å„π¢π“¥µà“ßÊ ·µàµâÕß°“√®–∑√“∫‡æ’¬ß

™π‘¥·≈–®”π«π¢Õß®ÿ≈‘π∑√’¬å∑’Ëæ∫ ‡π◊ËÕß®“° Andersen

Impactor ™π‘¥ 6 ™—Èππ—Èπ “¡“√∂®”·π°¢π“¥¢Õß

Õπÿ¿“§∑’Ëµ°µ—«≈ß„πÕ“À“√‡≈’È¬ß‡™◊ÈÕ„π™—Èπµà“ßÊ ‰¥â

‚¥¬™—Èπ∑’Ë 1 ‡°Á∫Õπÿ¿“§¢π“¥ > 7.1 µm ™—Èπ∑’Ë 2

‡°Á∫Õπÿ¿“§¢π“¥ 4.7-7.1 µm ™—Èπ∑’Ë 3 ‡°Á∫Õπÿ¿“§

¢π“¥ 3.3-4.7 µm ™—Èπ∑’Ë 4 ‡°Á∫Õπÿ¿“§¢π“¥

2.1-3.3 µm ™—Èπ∑’Ë 5 ‡°Á∫Õπÿ¿“§¢π“¥ 1.1-2.1 µm

·≈–™—Èπ ÿ¥∑â“¬‡°Á∫Õπÿ¿“§¢π“¥ 0.65-1.1 µm

´÷Ëß®–‡ªìπª√–‚¬™πåµàÕ°“√»÷°…“∂÷ß≈—°…≥–·≈–

µ”·Àπàß¢Õß°“√Ωíßµ—«¢ÕßÕπÿ¿“§„π√–∫∫∑“ß‡¥‘π

À“¬„®¢Õß¡πÿ…¬å‰¥â Õ¬à“ß‰√°Áµ“¡ °√≥’∑’ËµâÕß°“√

¢âÕ¡Ÿ≈‡æ’¬ß®”π«π√«¡¢Õß®ÿ≈‘π∑√’¬å °“√„™â Impactor

™π‘¥™—Èπ‡¥’¬« ®–™à«¬ª√–À¬—¥‡«≈“·≈–§à“„™â®à“¬

∑—Èß„π‡√◊ËÕß¢Õß®”π«πÕ“À“√‡≈’È¬ß‡™◊ÈÕ °“√µ√«®

·≈–«‘π‘®©—¬‡™◊ÈÕ  ·≈–°“√„™âæ◊Èπ∑’Ë„π°“√Õ∫‡æ“–‡™◊ÈÕ

‰¥â‡ªìπÕ¬à“ß¡“°  à«π°“√∑’Ë‡§√◊ËÕß¡◊Õ∑—Èß Õß™π‘¥π—Èπ

„Àâº≈„π‡√◊ËÕß¢Õß§à“ À —¡æ—π∏å∑’ËµË”¡“° Õ“®‡ªìπ‰ª

‰¥â«à“¢âÕ¡Ÿ≈∑’Ë„™â (10 ´È”) π—Èπ¬—ß§ß¡’®”π«π‰¡à¡“°æÕ

Õ“®®”‡ªìπµâÕß»÷°…“„Àâ¡“°°«à“π’ÈÕ’°

„π à«π¢Õß™π‘¥·≈–ª√‘¡“≥‡™◊ÈÕ√“∑’Ëæ∫π—Èπ

°“√»÷°…“π’Èæ∫ Aspergillus spp., Penicillium spp.

·≈– Curvularia spp. ‡©≈’Ë¬ 27 cfu/m3, 27 cfu/m3

·≈– 25 cfu/m3 µ“¡≈”¥—∫„π∫√√¬“°“»¿“¬πÕ°

Õ“§“√ ´÷Ëß„°≈â‡§’¬ß°—∫°“√»÷°…“¢Õß Lee and Jo

(2005) „πª√–‡∑»‡°“À≈’∑’Ëæ∫ Aspergillus spp.

23-36 cfu/m3 ·≈– Penicillium spp. 36-43 cfu/m3

„πƒ¥ŸÀπ“«¿“¬πÕ°Õ“§“√ ·≈–°“√»÷°…“¢Õß

Medrela-Kuder (2003) „π‡¡◊Õß Craców ª√–‡∑»

‚ª·≈π¥å∑’Ëæ∫ Aspergillus spp. 30 cfu/m3 ·≈–

Penicillium spp. 61 cfu/m3 „πƒ¥ŸÀπ“«¿“¬πÕ°

Õ“§“√‡™àπ°—π ·µà∂â“‡ª√’¬∫‡∑’¬∫°—∫°“√»÷°…“¢Õß

°ƒ…≥’¬“ (2548) ∑’Ëæ∫ Aspergillus spp.,

Penicillium spp. ·≈– Curvularia spp. 95 cfu/m3,

96 cfu/m3 ·≈– 25 cfu/m3 µ“¡≈”¥—∫„π°“√

‡°Á∫µ—«Õ¬à“ß∫√‘‡«≥≈“π®Õ¥√∂§≥– “∏“√≥ ÿ¢»“ µ√å

¡À“«‘∑¬“≈—¬¢Õπ·°àπ °“√»÷°…“π’È¡’ª√‘¡“≥

Aspergillus spp. ·≈– Penicillium spp. πâÕ¬°«à“¡“°

∑—Èßπ’È‡ªìπ‰ª‰¥â«à“ ™à«ß∑’Ë°ƒ…≥’¬“‡°Á∫µ—«Õ¬à“ßπ—Èπ

‡ªìπ™à«ß∑’Ë§≥– “∏“√≥ ÿ¢»“ µ√å ‡æ‘Ë ß ‡ √Á® ‘Èπ

®“°°“√∑ÿ∫µ÷°‡°à“‡æ◊ËÕ∑”‡ªìπ≈“π®Õ¥√∂ ®”π«π

Aspergillus spp. ·≈– Penicillium spp. ®÷ß¬—ßøÿÑß

°√–®“¬Õ¬Ÿà„π∫√√¬“°“»‡ªìπ®”π«π¡“° ‚¥¬®“°°“√

√“¬ß“π¢Õß Bouza et al. (2002) √–∫ÿ‰«â«à“°“√∑ÿ∫

∑”≈“¬µ÷°π—Èπ°àÕ„Àâ‡°‘¥°“√·æ√à°√–®“¬¢Õß‡™◊ÈÕ√“

®“°¿“¬„πÕ“§“√ÕÕ°¡“„π∫√√¬“°“»‰¥â¡“°∂÷ß

4 ‡∑à“®“°§à“ª°µ‘ (®“° 17.6 cfu/m3 ‡æ‘Ë¡¢÷Èπ‡ªìπ

70.2 cfu/m3) ·≈–≈¥≈ß¡“‡ªìπ 2 ‡∑à“À≈—ß®“°

ºà“π‰ª 1 ‡¥◊Õπ

„π∫√√¬“°“»¿“¬„πÕ“§“√¢Õß°“√»÷°…“π’È

æ∫«à“¡’§à“‡©≈’Ë¬¢Õß Aspergillus spp., Penicillium spp.

·≈– Curvularia spp. 37.9 cfu/m3, 33.1 cfu/m3

·≈– 26 cfu/m3 µ“¡≈”¥—∫ ‚¥¬¡’®”π«π Aspergillus

spp. „°≈â‡§’¬ß°—∫∑’Ë°ƒ…≥’¬“ (2548) »÷°…“‡Õ“‰«â

§◊Õ 33 cfu/m3  à«π Penicillium spp. ·≈– Curvularia

spp. „πªï 2548 π—Èπæ∫ 8 cfu/m3 ·≈– 0 cfu/m3

µ“¡≈”¥—∫ ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫ Lee and Jo (2005)

æ∫«à“®”π«π Aspergillus spp. π—Èπ¬—ß§ß„°≈â‡§’¬ß°—π

§◊Õ 31-70 cfu/m3  à«π Penicillium spp. π—Èπæ∫
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42-50 cfu/m3 „πª√–‡∑»‡°“À≈’

„π à«π¢Õß®”π«π‡™◊ÈÕ√“∑—ÈßÀ¡¥ °“√»÷°…“

π’Èæ∫‡™◊ÈÕ√“¿“¬„πÕ“§“√‡©≈’Ë¬ 166 cfu/m3 „°≈â

‡§’¬ß°—∫ª√–‡∑»‡°“À≈’∑’Ëæ∫ 93-155 cfu/m3

(Lee and Jo, 2005) ·µà¡“°°«à“‡™◊ÈÕ√“∑’Ëæ∫„π∑’Ëæ—°

Õ“»—¬„π‡¡◊Õß Cincinnati ª√–‡∑» À√—∞Õ‡¡√‘°“µ“¡

∑’Ë Lee et al. (2006) √“¬ß“π‡Õ“‰«â∑’Ë 89 cfu/m3

·µà¬—ß§ßµË”°«à“∑’Ëæ—°Õ“»—¬„πª√–∑»Õ“À√—∫‡Õ¡‘‡√µ å

∑’Ëæ∫‡™◊ÈÕ√“‡©≈’Ë¬ 250 cfu/m3 (Jaffal et al., 1997)

·≈–„π‚ª·≈π¥å∑’Ëæ∫„πÀâÕß‡√’¬π 353 cfu/m3

(Medrela-Kuder, 2003)  à«π‡™◊ÈÕ√“πÕ°Õ“§“√π—Èπ

„π°“√»÷°…“π’Èæ∫ 132 cfu/m3 πâÕ¬°«à“‡¡◊Õß

Cincinnati ∑’Ëæ∫ 168 cfu/m3 (Lee et al., 2006)

·≈–ª√–‡∑»‡°“À≈’∑’Ëæ∫ 154-203 cfu/m3 (Lee

and Jo, 2005)

∑—Èßπ’È °“√»÷°…“®”π«π‡™◊ÈÕ√“„π∫√√¬“°“»π—Èπ

¢÷ÈπÕ¬Ÿà°—∫ƒ¥Ÿ°“≈∑’Ë»÷°…“¥â«¬ ‚¥¬‡™◊ÈÕ√“πÕ°Õ“§“√

π—Èπ “¡“√∂‡ª≈’Ë¬π·ª≈ß‰¥â®“° 106 cfu/m3 „πƒ¥Ÿ

Àπ“«‰ª‡ªìπ 508 cfu/m3 „πƒ¥Ÿ„∫‰¡âº≈‘ ·≈–‡æ‘Ë¡

‡ªìπ 1211 cfu/m3 ‰¥â„πƒ¥Ÿ√âÕπ ‡™àπ‡¥’¬«°—∫‡™◊ÈÕ√“

„πÕ“§“√∑’Ëæ∫ 353 cfu/m3 „πƒ¥ŸÀπ“« 501 cfu/m3

„πƒ¥Ÿ„∫‰¡âº≈‘ ·≈– 939 cfu/m3 „πƒ¥Ÿ√âÕπ„π

ª√–‡∑»‚ª·≈π¥å (Medrela-Kuder, 2003)

´÷Ëß„π°“√»÷°…“π’È‡°Á∫µ—«Õ¬à“ß„π™à«ßƒ¥ŸÀπ“«¢Õß

ª√–‡∑»‰∑¬ °“√‡ª√’¬∫‡∑’¬∫®÷ß„™â¢âÕ¡Ÿ≈¢Õß

ƒ¥ŸÀπ“«¢Õß°“√»÷°…“Õ◊Ëπ∂÷ß·¡â«à“Õÿ≥À¿Ÿ¡‘„π™à«ß

ƒ¥ŸÀπ“«¢Õßª√–‡∑»Õ◊Ëπ‚¥¬¿“æ√«¡·≈â«§àÕπ¢â“ß

®–·µ°µà“ß°—π°Áµ“¡ Õ¬à“ß‰√°Áµ“¡ ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫

°—∫§à“∑’Ë  ACGIH (American Conference of

Governmental Industrial Hygienists) ·π–π”‡Õ“‰«â

«à“‡™◊ÈÕ√“∑—ÈßÀ¡¥„π∫√√¬“°“»‰¡à§«√‡°‘π 500 cfu/m3

(®‘µ√æ√√≥ ·≈–™¡æŸ»—°¥‘Ï, 2547) °“√»÷°…“π’È

¬—ß§ß¡’ª√‘¡“≥‡™◊ÈÕ√“∑—ÈßÀ¡¥µË”°«à“§à“¥—ß°≈à“«Õ¬Ÿà¡“°

¢âÕ‡ πÕ·π–„π°“√«‘®—¬

°“√»÷°…“π’È∑”°“√‡°Á∫µ—«Õ¬à“ß∑’Ë‡«≈“ 10 π“∑’

‡«≈“‡¥’¬«‡∑à“π—Èπ „π°√≥’∑’Ë¡’°“√‡°Á∫µ—«Õ¬à“ß„π

∫√‘‡«≥∑’Ë¡’§«“¡‡¢â¡¢âπ¢Õß‡™◊ÈÕ®ÿ≈‘π∑√’¬å Ÿß À“°‡°Á∫

µ—«Õ¬à“ß‡ªìπ‡«≈“π“π °“√„™â‡§√◊ËÕß¡◊Õ Impactor

™π‘¥™—Èπ‡¥’¬«Õ“®‡°‘¥ªí≠À“‡√◊ËÕß°“√√—∫µ—«Õ¬à“ß

‡ªìπ®”π«π¡“°‡°‘π‰ª (Overload) ®“°°“√

∑’Ë‰¡à “¡“√∂°√–®“¬®”π«π®ÿ≈‘π∑√’¬å‰ª¬—ß™—Èπ√Õß√—∫

™—ÈπÕ◊ËπÊ·∫∫™π‘¥ 6 ™—Èπ‰¥â ª√‘¡“≥®ÿ≈‘π∑√’¬å∑’Ë‰¥â

®“°°“√‡°Á∫µ—«Õ¬à“ß√–À«à“ß Õß«‘∏’π’È®÷ßÕ“®¡’§«“¡

·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠ ´÷Ëß„π°√≥’π’È  °“√≈¥

√–¬–‡«≈“„π°“√‡°Á∫µ—«Õ¬à“ß≈ß®– “¡“√∂™à«¬·°â

ªí≠À“‰¥â ¥—ßπ—Èπ °“√∑¥ Õ∫√–¬–‡«≈“°“√‡°Á∫

µ—«Õ¬à“ß∑’Ë‡À¡“– ¡  ®÷ß‡ªìπ ‘Ëß®”‡ªìπ∑’Ë§«√µâÕß

°√–∑”°àÕπ∑ÿ°§√—Èß„π°“√„™â‡§√◊ËÕß¡◊Õ·∫∫™—Èπ‡¥’¬«

·∑π·∫∫¡“µ√∞“π  6  ™—Èπ

°‘µµ‘°√√¡ª√–°“»

ß“π«‘®—¬π’È‰¥â√—∫°“√ π—∫ πÿπ∑ÿπ∫“ß à«π

®“°∫—≥±‘µ«‘∑¬“≈—¬ ¡À“«‘∑¬“≈—¬¢Õπ·°àπ ·≈–

‰¥â√—∫§«“¡Õπÿ‡§√“–Àå°“√„™âÕÿª°√≥åÀâÕßªØ‘∫—µ‘°“√

®“°¿“§«‘™“®ÿ≈™’««‘∑¬“§≈‘π‘° §≥–‡∑§π‘§

°“√·æ∑¬å  ¡À“«‘∑¬“≈—¬¢Õπ·°àπ

‡Õ° “√Õâ“ßÕ‘ß

°ƒ…≥’¬“ »—ß¢®—π∑√“ππ∑å. 2548. ™π‘¥·≈–ª√‘¡“≥

¢Õß‡™◊ÈÕ·∫§∑’‡√’¬·≈–‡™◊ÈÕ√“∑’Ë°àÕ‚√§„π

‚√ßæ¬“∫“≈·≈–°“√‡ª√’¬∫‡∑’¬∫°“√∑”ß“π

¢Õß‡§√◊ËÕß¡◊Õ‡°Á∫µ—«Õ¬à“ß‡™◊ÈÕ®ÿ≈‘π∑√’¬å„π

Õ“°“».  «‘∑¬“π‘æπ∏åª√‘≠≠“¡À“∫—≥±‘µ

 “¢“«‘™“Õπ“¡—¬ ‘Ëß·«¥≈âÕ¡  ∫—≥±‘µ«‘∑¬“≈—¬

¡À“«‘∑¬“≈—¬¢Õπ·°àπ.

®‘µ√æ√√≥ ¿Ÿ…“¿—°¥’¿æ ·≈–™¡æŸ»—°¥‘Ï æŸ≈‡°….

2547. §«“¡ —¡æ—π∏å√–À«à“ß§ÿ≥¿“æ

Õ“°“»¿“¬„πÕ“§“√·≈–°≈ÿà ¡Õ“°“√

‡®Á∫ªÉ«¬ ¢Õßæπ—°ß“π„π ”π—°ß“π¢Õß

‚√ßæ¬“∫“≈ °√≥’»÷°…“®—ßÀ«—¥™≈∫ÿ√’.

«“√ “√ “∏“√≥ ÿ¢»“ µ√å 34 (3):

180-189.
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