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Abstract 
  

 Most bioenzymes compose of Pediococcus acidilactici , Streptococcus faecalis  

(or Enterococcus faecalis), Pichia farinose, Bacillus amyloliquefaciens and Dekkera anomala.  

Bioenzyme is extensively used in environmental conservation due to the catalyst property to 

decrease bad smell. Bioenzyme is commercially available in dry powder and liquid forms which have 

short shelf-life and inconvenience to use. This experimental research was to develop effervescent 

bioenzyme tablets from Biowish-P˙ bioenzyme dry powder. Bioenzyme effervescent tablets were 

formulated by varying types and quantities of diluents, binders and effervescent components. The 

physical properties of these formulations were studied by the methods as indicated in USP. 

Efficiency in decreasing ammonia gas of bioenzyme was determined in nitrogen quantity (mg-N/L)  

by phenol-hypochlorite method and gas chromatography. Absorbance was determined at the 

wavelength of 640 nm. The best formula of the bioenzyme effervescent tablet composes of 58.82% 

bioenzyme, 23.18% PVP K 90, 5% corn starch, 10% effervescent compound, 1% magnesium 

stearate and 2% talcum. Physical properties of the effervescent tablets were as followed; weight 

variation (853 ± 13 mg per tablet), hardness (4.5 ± 0.5 kg), friability and disintegration time (0.53% 

and 3.35 ± 0.11 minutes, respectively). Moisture content of the effervescent tablet slightly increased 

in similar quantity to bioenzyme dry powder. Bioenzyme effervescent tablets significantly decreased 

ammonia gas comparing to the negative control. Bioenzyme effervescent 500 mg tablet decreased 

ammonia gas in similar to 500 mg bioenzyme dry powder. Moreover, ammonia gas was decreased  

in 93.8, 93.8 and 97.8% after adding the bioenzyme effervescent tablets (500, 1000 and 1500 mg), 

respectively on the first day. 
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∫∑§—¥¬àÕ 
  

 ‡Õπ‰´¡å™’«¿“æ à«π„À≠àª√–°Õ∫¥â«¬·∫§∑’‡√’¬ 5 ™π‘¥ §◊Õ Pediococcus acidilactici, Streptococcus  

faecalis (À√◊Õ Enterococcus faecalis), Pichia farinose, Bacillus amyloliquefaciens ·≈– Dekkera anomala 

´÷Ëß∂Ÿ°π”¡“„™âª√–‚¬™πå¥â“π°“√Õπÿ√—°…å ‘Ëß·«¥≈âÕ¡ ‡π◊ËÕß®“°¡’§ÿ≥ ¡∫—μ‘‡ªìπμ—«‡√àßªØ‘°‘√‘¬“‡§¡’„π°“√¬àÕ¬ ≈“¬·≈–

°”®—¥°≈‘Ëπ‡À¡Áπ ¡’®”Àπà“¬„π√Ÿª·∫∫πÈ”·≈–ºß·Àâß ÷́Ëß¡’Õ“¬ÿ°“√‡°Á∫ —Èπ·≈–‰¡à –¥«°„π°“√π”‰ª„™â °“√»÷°…“«‘®—¬

„π§√—Èßπ’È¡’«—μ∂ÿª√– ß§å‡æ◊ËÕæ—≤π“μ”√—∫¬“‡¡Á¥øÕßøŸÉ®“°‡Õπ‰´¡å™’«¿“æ ‡æ◊ËÕ§«“¡ –¥«°„π°“√π”‰ª„™â·≈–‡æ‘Ë¡

§«“¡§ßμ—« °“√æ—≤π“μ”√—∫¬“‡¡Á¥øÕßøŸÉ‚¥¬‡≈◊Õ°™π‘¥·≈–ª√‘¡“≥¢Õß “√‡æ‘Ë¡ª√‘¡“≥·≈– “√™à«¬¬÷¥‡°“–√«¡∂÷ß

 “√°àÕøÕßøŸÉ ·≈–»÷°…“§ÿ≥ ¡∫—μ‘∑“ß°“¬¿“æ¢Õßºß‡Õπ‰´¡å·≈–¬“‡¡Á¥øÕßøŸÉ‡Õπ‰´¡å™’«¿“æμ“¡¡“μ√∞“π∑’Ë

°”Àπ¥„π‡¿ —™μ”√—∫¢Õßª√–‡∑» À√—∞Õ‡¡√‘°“ ·≈–‡ª√’¬∫‡∑’¬∫ª√– ‘∑∏‘¿“æ¢Õß‡Õπ‰´¡å™’«¿“æ„π°“√≈¥ª√‘¡“≥

°ä“´·Õ¡‚¡‡π’¬®“°°“√¬àÕ¬ ≈“¬Õ‘π∑√’¬«—μ∂ÿ‚¥¬«—¥ª√‘¡“≥°ä“´∑’Ë‡ª≈’Ë¬π·ª≈ß„π™à«ß‡«≈“μà“ßÊ °—π °“√«—¥ª√‘¡“≥

°ä“´·Õ¡‚¡‡π’¬„™â‡∑§π‘§°ä“´‚§√¡“‚μ°√“øï‚¥¬‡ª√’¬∫‡∑’¬∫°—∫°√“ø¡“μ√∞“π¢Õß°ä“´·Õ¡‚¡‡π’¬ ·≈–„™â«‘∏’ 

phenol hypochlorite method ´÷Ëß‡ªìπ°“√«—¥ª√‘¡“≥°ä“´·Õ¡‚¡‡π’¬„ππÈ”¥Ÿ¥´—∫ «—¥§à“°“√¥Ÿ¥°≈◊π· ß∑’Ë

§«“¡¬“«§≈◊Ëπ 640 π“‚π‡¡μ√ º≈°“√»÷°…“æ∫«à“ μ”√—∫¬“‡¡Á¥øÕßøŸÉ‡Õπ‰´¡å™’«¿“æ´÷Ëßª√–°Õ∫¥â«¬ ‡Õπ‰´¡å

™’«¿“æ æ’«’æ’ ‡§ 90 ·ªÑß¢â“«‚æ¥  “√°àÕøÕßøŸÉ ·¡°π’‡´’¬¡ ‡μ’¬‡√μ ·≈–∑“≈§—¡ „π —¥ à«π√âÕ¬≈– 58.82, 23.18, 

5, 10, 1 ·≈– 2 μ“¡≈”¥—∫ ¡’§à“§«“¡·ª√ª√«π¢ÕßπÈ”Àπ—°‡∑à“°—∫ 853 ± 13 ¡‘≈≈‘°√—¡ §«“¡·¢Áß‡∑à“°—∫ 4.5 ± 

0.5 °°. §«“¡°√àÕπ‡∑à“°—∫√âÕ¬≈– 0.53 ·≈–‡«≈“„π°“√·μ°μ—« 3.35 ± 0.11 π“∑’ ¬“‡¡Á¥øÕßøŸÉ‡Õπ‰´¡å™’«¿“æ¡’

§«“¡™◊Èπ‡æ‘Ë¡¢÷Èπ„°≈â‡§’¬ß°—∫‡Õπ‰´¡å™’«¿“æºß·Àâß‡¡◊ËÕ‡°Á∫∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß πÕ°®“°π’È¬“‡¡Á¥øÕßøŸÉ‡Õπ‰´¡å™’«¿“æ

¢π“¥ 500 ¡°. “¡“√∂≈¥°ä“´·Õ¡‚¡‡π’¬‰¥â¡“°°«à“™ÿ¥§«∫§ÿ¡∑’Ë‰¡à¡’‡Õπ‰´¡å™’«¿“æ ·≈– “¡“√∂≈¥ª√‘¡“≥°ä“´

·Õ¡‚¡‡π’¬‰¥â‰¡à·μ°μà“ß°—∫‡Õπ‰´¡å™’«¿“æºß·Àâß„πª√‘¡“≥ 500 ¡°.‡∑à“°—π πÕ°®“°π’È¬“‡¡Á¥øÕßøŸÉ‡Õπ‰´¡å™’«¿“æ

¢π“¥ 500, 1000 ·≈– 1500 ¡‘≈≈‘°√—¡ ¡’ª√– ‘∑∏‘¿“æ„π°“√≈¥ª√‘¡“≥°ä“´·Õ¡‚¡‡π’¬‰¥â (√âÕ¬≈– 93.8, 93.8 ·≈– 

97.8) μ“¡≈”¥—∫ „π«—π·√°À≈—ß®“°∑’Ë‡μ‘¡‡Õπ‰´¡å 

§” ”§—≠:  ‡Õπ‰´¡å™’«¿“æ ¬“‡¡Á¥øÕßøŸÉ °“√¬àÕ¬ ≈“¬Õ‘π∑√’¬«—μ∂ÿ 

 

∫∑π” 
  

 ‡Õπ‰´¡å™’«¿“æ ‡ªìπº≈‘μ¿—≥±å∑’Ë ‰¥â®“°

·∫§∑’ ‡√’¬´÷Ë ß¡’°“√§—¥‡≈◊Õ° “¬æ—π∏ÿå∑’Ë¡’ª√–‚¬™πå  

 à«π„À≠àª√–°Õ∫¥â«¬·∫§∑’‡√’¬ 5 ™π‘¥ §◊Õ Pedio- 

coccus acidilactici, Streptococcus faecalis (À√◊Õ 

Enterococcus faecalis) Pichia farinose, Bacillus  

amyloliquefaciens ·≈– Dekkera anomala ´÷Ëß 

º≈‘μ “√ª√–‡¿∑μà“ßÊ ‰¥â·°à pediocins ‰¥â®“°

·∫§∑’‡√’¬°≈ÿà¡ Pediococcus spp. ¡’ƒ∑∏‘Ï∑”≈“¬

·∫§∑’‡√’¬·°√¡≈∫ ‡™àπ Vibrio cholerae, Escherichia 

coli, Salmonella spp., Pseudomonas spp. ·≈– 

¡’ƒ∑∏‘Ï∑”≈“¬·∫§∑’‡√’¬·°√¡∫«° ‡™àπ Clostidium 

botulinum, Clostidium perfringens, Staphy- 

lococcus aureus πÕ°®“°π’È¬—ßª√–°Õ∫¥â«¬ amylase 

protease À√◊Õ peptidase ki l ler toxins ·≈– 

pectinase ÷́Ëß‡ªìπ‡Õπ‰´¡å∑’Ë¬àÕ¬ “√æ«°§“√å‚∫‰Œ‡¥√μ  

‚ª√μ’π ·≈–‡æ°μ‘π ‡Õπ‰´¡å™’«¿“æ¡’§ÿ≥ ¡∫—μ‘∑πμàÕ

§«“¡‡ªìπ°√¥-¥à“ß·≈–¡’ª√– ‘∑∏‘¿“æ„π°“√∑”ß“π‰¥â¥’

„π™à«ß pH 4 - 10 „π¢≥–∑’Ë·∫§∑’‡√’¬®–∑”ß“π‰¥â¥’„π

™à«ß pH 1.5 - 9.6 Õÿ≥À¿Ÿ¡‘∑’Ë‡À¡“– ¡ ”À√—∫°“√

∑”ß“π¢Õß·∫§∑’‡√’¬§◊Õ 35 - 44 ÌC ·≈–Õÿ≥À¿Ÿ¡‘∑’Ë

‡À¡“– ¡ ”À√—∫°“√∑”ß“π¢Õß‡Õπ‰´¡å§◊Õ 4 - 55 ÌC  

‡Õπ‰´¡å∑’Ë‡ªìπºß·Àâß§«√‡°Á∫„π∑’Ë·Àâß·≈–‡¬Áπ´÷Ëß®–¡’
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§«“¡§ßμ—«‰¥âπ“π 2 ªï ‡¡◊ËÕπ”¡“≈–≈“¬πÈ”‡æ◊ËÕ„™â

ª√–‚¬™πå  ®”π«π·∫§∑’‡√’¬®–‡æ‘Ë¡¢÷Èπ¡“° ÿ¥„π«—π∑’Ë 4 

·≈–≈¥≈ß‡√◊ËÕ¬Ê ·≈–À¬ÿ¥∑”ß“π‡¡◊ËÕ§√∫ 4  —ª¥“Àå  

®÷ß§«√‡μ‘¡ “√≈–≈“¬‡Õπ‰´¡å„À¡à∑ÿ° 7 «—π  

 ªí®®ÿ∫—π‡∑§‚π‚≈¬’∑“ß™’«¿“æ¡’°“√æ—≤π“

Õ¬à“ß√ÿ¥Àπâ“ ¡’°“√»÷°…“·≈–æ—≤π“«‘∏’°“√‡æ“–‡≈’È¬ß

·∫§∑’‡√’¬„π√–¥—∫Õÿμ “À°√√¡ ¡’‡∑§‚π‚≈¬’°“√§—¥‡≈◊Õ°

 “¬æ—π∏ÿå·∫§∑’‡√’¬Õ¬à“ß¡’ª√– ‘∑∏‘¿“æ  “¡“√∂π”

·∫§∑’‡√’¬·≈–º≈‘μ¿—≥±å®“°·∫§∑’‡√’¬‰ª„™âª√–‚¬™πå 

‰¥âÕ¬à“ß°«â“ß¢«“ß ∑—Èß∑“ß°“√·æ∑¬å °“√‡°…μ√  

Õÿμ “À°√√¡·≈– ‘Ëß·«¥≈âÕ¡ (Koe and Ang, 1992; 

«’√–æ≈, 2547)  „π¥â“π°“√·æ∑¬å ‡™àπ °“√º≈‘μÕ‘π Ÿ́≈‘π

®“°·∫§∑’‡√’¬ ¥â“π°“√‡°…μ√ ‡™àπ °“√º≈‘μªÿÜ¬À¡—°

™’«¿“æ ¥â“π ‘Ëß·«¥≈âÕ¡ ‡™àπ °“√º≈‘μº≈‘μ¿—≥±å∫”∫—¥

πÈ”‡ ’¬ ®“°°“√»÷°…“¢âÕ¡Ÿ≈°≈ÿà¡º≈‘μ¿—≥±å∑’Ë‡ªìπ‡Õπ‰´¡å

™’«¿“æ∑’Ë „™âª√–‚¬™πå¥â“π°“√√—°…“ ‘Ëß·«¥≈âÕ¡„π 

∑âÕßμ≈“¥  æ∫«à“°≈ÿà¡º≈‘μ¿—≥±å¢Õß·μà≈–∫√‘…—∑¡’ à«π

ª√–°Õ∫‚¥¬√«¡ª√–°Õ∫¥â«¬·∫§∑’‡√’¬·≈–‡Õπ‰´¡å∑’Ë¡’

§«“¡·μ°μà“ß°—π‡≈Á°πâÕ¬ Õ“®·μ°μà“ß°—π‡æ’¬ß 1-2 

™π‘¥ À√◊ÕÕ“®‡ªìπ™π‘¥‡¥’¬«°—π·μàª√‘¡“≥·∫§∑’‡√’¬μàÕ

Àπà«¬‰¡à‡∑à“°—π À√◊Õ‡ªìπ·∫§∑’‡√’¬„π genus ‡¥’¬«°—π 

√Ÿª·∫∫º≈‘μ¿—≥±å∑’Ë¡’®”Àπà“¬„π∑âÕßμ≈“¥‡√’¬°«à“ 

effective microorganism (EM®) ¡’∑—Èß√Ÿª·∫∫ºß·Àâß

 ”À√—∫≈–≈“¬πÈ”À√◊Õ‡ªìπ¢Õß‡À≈«‡¢â¡¢âπ∑’ËμâÕßπ”¡“

‡®◊Õ®“ß°àÕπ„™â ∫√‘…—∑μà“ßÊ º≈‘μÕÕ°¡“«“ß®”Àπà“¬

¡“°¡“¬  º≈‘μ¿—≥±å„π√Ÿª·∫∫¢Õß‡À≈«π—Èπ®–‰¡à –¥«°

„π°“√·∫àß„™â ·≈–°“√·∫àß„™âÕ“®∑”„Àâ‡°‘¥°“√ªπ‡ªóôÕπ

¢Õß‡™◊ÈÕ®ÿ≈‘π∑√’¬åÕ◊Ëπ πÕ°®“°π’È º≈‘μ¿—≥±å√Ÿª·∫∫ºß

·Àâß¥Ÿ¥§«“¡™◊Èπ‰¥âßà“¬ ¡’Õ“¬ÿ°“√„™âß“π —Èπ ‡¡◊ËÕ‡ªî¥

¿“™π–∫√√®ÿ·∫§∑’‡√’¬®–‡√‘Ë¡∑”ß“π„π ¿“«–∑’Ë¡’Õ“À“√  

‡¡◊ËÕ„™âÕ“À“√À¡¥·∫§∑’‡√’¬‡À≈à“π’ÈÀ¬ÿ¥°“√‡®√‘≠‡μ‘∫‚μ

·≈– Ÿ≠‡ ’¬»—°¬¿“æ„π°“√º≈‘μ‡Õπ‰´¡å∑’Ë®–μâÕßπ”‰ª 

„™âß“π °“√¬àÕ¬ ≈“¬Õ‘π∑√’¬å«—μ∂ÿ„π∏√√¡™“μ‘‡°’Ë¬«¢âÕß

°—∫·∫§∑’‡√’¬ 2 °≈ÿà¡ §◊Õ °≈ÿà¡·∫§∑’‡√’¬∑’Ë„™âÕÕ° ‘́‡®π´÷Ëß

„Àâº≈º≈‘μ‡ªìπ°ä“™§“√å∫Õπ‰¥ÕÕ°‰´¥å ‰π‰μ√∑å ‰π‡μ√∑ 

·≈– “√ª√–°Õ∫ —́≈‡øμ ·≈–°≈ÿà¡·∫§∑’‡√’¬∑’Ë‰¡à„™â

ÕÕ°´‘‡®π º≈∑’Ë‡°‘¥®“°°√–∫«π°“√¬àÕ¬ ≈“¬ à«π„À≠à 

§◊Õ °ä“´¡’‡∑π °ä“´·Õ¡‚¡‡π’¬ °ä“´‰Œ‚¥√‡®π —́≈‰ø¥å  

·≈–§“√å∫Õπ‰¥ÕÕ°‰´¥å (π—π∑π“, 2538)  ¢—ÈπμÕπ°“√

¬àÕ¬ ≈“¬ “√Õ‘π∑√’¬å„π ¿“«–‰√âÕ“°“» ‡Õπ‰´¡å∑’Ë

·∫§∑’‡√’¬™π‘¥ √â“ß°√¥À≈—ËßÕÕ°¡“πÕ°‡´≈≈å®–¬àÕ¬

 ≈“¬ “√Õ‘π∑√’¬å‚¡‡≈°ÿ≈„À≠à ‡™àπ §“√å‚∫‰Œ‡¥√μ 

‚ª√μ’π·≈–‰¢¡—π „Àâ°≈“¬‡ªìπ “√Õ‘π∑√’¬å‚¡‡≈°ÿ≈„À≠à

∂Ÿ°¬àÕ¬ ≈“¬°≈“¬‡ªìπ “√Õ‘π∑√’¬å‚¡‡≈°ÿ≈‡≈Á° ‡™àπ 

πÈ”μ“≈‚¡‡≈°ÿ≈‡¥’Ë¬« °√¥Õ–¡‘‚π·≈–°√¥‰¢¡—π ‡ªìπμâπ 

À≈—ß®“°π—Èπ  “√Õ‘π∑√’¬å‚¡‡≈°ÿ≈‡≈Á°®–∂Ÿ°·∫§∑’‡√’¬¥—ß

°≈à“«¥Ÿ¥ ÷́¡‡¢â“ Ÿà‡´≈≈å·≈–À≈—Ëß‡Õπ‰´¡å‡æ◊ËÕ¬àÕ¬ ≈“¬

 “√Õ‘π∑√’¬å¿“¬„π‡´≈≈å„Àâ°≈“¬‡ªìπ°√¥·≈§μ‘§ °√¥ 

Õ–´‘μ‘°·≈–°ä“´‰Œ‚¥√‡®π ·≈â«¢—∫ÕÕ°¡“πÕ°‡´≈≈å  

°“√»÷°…“ª√– ‘∑∏‘¿“æ°“√°”®—¥°≈‘Ëπ‡À¡Áπ¢Õß¬“‡¡Á¥

øÕßøŸÉ‡Õπ‰´¡å™’«¿“æ∑’Ëæ—≤π“¢÷Èπ ‡≈◊Õ°„™â°“√¬àÕ¬ ≈“¬

„π ¿“«–‰√âÕ“°“» ‚¥¬„™âª≈“·°â«À¡—°‡ªìπμ—«·∑π°“√

¬àÕ¬ ≈“¬Õ‘π∑√’¬å«—μ∂ÿ ·≈–„™â°ä“´·Õ¡‚¡‡π’¬‡ªìπ

μ—«·∑π¢Õß°ä“´∑’Ë¡’°≈‘Ëπ‡À¡Áπ  ”À√—∫«—μ∂ÿª√– ß§å¢Õß

°“√«‘®—¬„π§√—Èßπ’È ‡æ◊ËÕæ—≤π“√Ÿª·∫∫º≈‘μ¿—≥±å¬“‡¡Á¥

øÕßøŸÉ‡Õπ‰´¡å™’«¿“æ®“°‡Õπ‰´¡å™’«¿“æºß·Àâß »÷°…“

§«“¡§ßμ—«¢Õßμ”√—∫ ·≈–»÷°…“ª√– ‘∑∏‘¿“æ°“√°”®—¥

°≈‘Ëπ°ä“´·Õ¡‚¡‡π’¬®“°°“√¬àÕ¬ ≈“¬Õ‘π∑√’¬å«—μ∂ÿ ‡æ◊ËÕ

ª√–‡¡‘π«à“√Ÿª·∫∫„À¡à¢Õßμ”√—∫¬—ß§ß¡’ª√– ‘∑∏‘¿“æ„π

°“√°”®—¥°≈‘Ëπ‰¥â‡™àπ‡¥’¬«°—∫√Ÿª·∫∫ºß·ÀâßÀ√◊Õ‰¡à  

 

«— ¥ÿÕÿª°√≥å 
 

 ºß‡Õπ‰´¡å™’«¿“æ (Biowish-P®)   “√‡æ‘Ë¡

ª√‘¡“≥ (Emcompress® [Dibasic calcium 

phosphate], PVP K90 [Povidone], Lactose, 

Starch1500 [Pregelatinized starch], corn starch, 

Avicel® PH 102 [Microcrystalline cellulose]);   “√

°àÕøÕßøŸÉ (°√¥ ‘́μ√‘° , °√¥∑“∑“√‘° , ‚´‡¥’¬¡‰∫

§“√å∫Õ‡πμ);  “√À≈àÕ≈◊Ëπ (Magnesium stearate);  

 “√°—πμ‘¥ (Talcum); ª≈“·°â«; Oxidizing reagent 

(Alkaline citrate ·≈– Hypochlorite); phenol; 

sodium nitroprusside;  “√≈–≈“¬·Õ¡‚¡‡π’¬¡§≈Õ

‰√¥å (NH
4
Cl);  “√≈–≈“¬·Õ¡‚¡‡π’¬ 30% v/v 

 ‡§√◊ËÕßμÕ°¬“‡¡Á¥ (Double punch tabletting 

machine [YEO HENG Co.,LTD]) ‡§√◊ËÕß«—¥§«“¡·¢Áß

 



IJPS Vol.3, No. 2, Jul-Dec 2007 

56

¢Õß‡¡Á¥¬“ (Stroke Monsanto hardness tester 

[YEO HENG Co.,LTD]) ‡§√◊ËÕß∑¥ Õ∫°“√·μ°μ—« 

(Disintegration tester [√ÿàπ ZT52,Erweka]) ‡§√◊ËÕß

∑¥ Õ∫§«“¡°√àÕπ (Friabilator  [√ÿàπ 45-1300, 

Vankel]) ‡§√◊ËÕß«—¥§«“¡™◊Èπ (Moisture balance [√ÿàπ 

LJ16, Mettler]) ‡§√◊ËÕß«—¥§à“°“√¥Ÿ¥°≈◊π· ß (UV-

Visible spectrophotometer [Shimadzu]) ‡§√◊ËÕß  

gas chromatography (Hewlett Packard HP6890) 

 

«‘∏’°“√∑¥≈Õß 

1. °“√æ—≤π“ Ÿμ√μ”√—∫¬“‡¡Á¥øÕßøŸÉ‡Õπ‰´¡å

™’«¿“æ 
  

 π”ºß‡Õπ‰´¡å™’«¿“æ (Biowish-P®) ¡“∫¥

·≈–·√àß¥â«¬·√àß‡∫Õ√å 60 »÷°…“§ÿ≥ ¡∫—μ‘°“√‰À≈ 

¥â«¬«‘∏’ funnel method ·≈–§”π«≥§à“ angle of 

repose (θ = tan-1 (h/r) ®“°π—Èπ ™—Ëß·≈–º ¡°—∫ 

 “√‡æ‘Ë¡ª√‘¡“≥  “√°àÕøÕßøŸÉ  “√À≈àÕ≈◊Ëπ ·≈– “√ 

°—πμ‘¥ „π —¥ à«π√âÕ¬≈– 50, 17, 30, 1 ·≈– 2  

μ“¡≈”¥—∫ ´÷Ëß‡ªìπ Ÿμ√æ◊Èπ∞“π  “√‡æ‘Ë¡ª√‘¡“≥∑’Ë„™â  

§◊Õ Emcompress®, PVP K90, Lactose, Starch 

1500, corn starch, Avicel® PH 102 ·≈– “√°àÕøÕß

øŸÉ∑’Ë„™â §◊Õ citric acid, tartaric acid ·≈– sodium 

bicarbonate  ( ÿ∑‘π ·≈–ƒ¥’, 2525) μÕ°‡ªìπ‡¡Á¥¥â«¬

‡§√◊ËÕßμÕ°Õ—μ‚π¡—μ‘·∫∫ “°§Ÿà Àπâ“ “°¢π“¥‡ âπºà“π

»Ÿπ¬å°≈“ß 4/8 π‘È«  ª√–‡¡‘π≈—°…≥–∑“ß°“¬¿“æ¢Õß

·μà≈–μ”√—∫ ·≈–§—¥‡≈◊Õ° “√‡æ‘Ë¡ª√‘¡“≥ ·≈– “√°àÕ

øÕßøŸÉ∑’Ë‡À¡“– ¡ (Rowe et al., 2003) 

 

2. °“√ª√–‡¡‘π≈—°…≥–∑“ß°“¬¿“æ¢Õßμ”√—∫ 
 

 „™â«‘∏’°“√ª√–‡¡‘π≈—°…≥–∑“ß°“¬¿“æμ“¡¢âÕ

°”Àπ¥ ”À√—∫¬“‡¡Á¥®“°‡¿ —™μ”√—∫¢Õßª√–‡∑»

 À√—∞Õ‡¡√‘°“ (US Pharmacopoeia, 2002) ª√–°Õ∫

¥â«¬¢—ÈπμÕπ¥—ßπ’È 

  

2.1 §«“¡·ª√ª√«π¢ÕßπÈ”Àπ—° (weight 

variation) 
       

  ÿà¡μ—«Õ¬à“ß¬“‡¡Á¥¡“ 20 ‡¡Á¥ ™—ËßπÈ”Àπ—° 

¬“∑’≈–‡¡Á¥®π§√∫ 20 ‡¡Á¥ ∫—π∑÷°πÈ”Àπ—°‰«â·≈â«

§”π«≥À“§à“‡©≈’Ë¬¢ÕßπÈ”Àπ—°‡¡Á¥¬“∑—Èß 20 ‡¡Á¥ ¬“‡¡Á¥

øÕßøŸÉ‡Õπ‰´¡å™’«¿“æ∑’Ë‡μ√’¬¡„π§√—Èßπ’È¡’πÈ”Àπ—°‡¡Á¥¬“ 

850-1,000 ¡°. ÷́Ëß¡“°°«à“ 324 ¡°. μ“¡¢âÕ°”Àπ¥„™â

§à“§«“¡μà“ß‡©≈’Ë¬ (average difference) ‡∑à“°—∫√âÕ¬≈– 

5.0 μ”√—∫∑’Ëºà“π°“√ª√–‡¡‘π§«“¡·ª√ª√«π¢ÕßπÈ”Àπ—°

μâÕß¡’®”π«π‡¡Á¥¬“‰¡à‡°‘π 2 ‡¡Á¥∑’Ë¡’πÈ”Àπ—°‡¡Á¥¬“·μ°

μà“ß®“°§à“‡©≈’Ë¬¢ÕßπÈ”Àπ—°‡¡Á¥¬“¡“°°«à“√âÕ¬≈– 5.0 

·≈–μâÕß‰¡à¡’‡¡Á¥„¥‡≈¬∑’Ë¡’πÈ”Àπ—°·μ°μà“ß®“°§à“‡©≈’Ë¬

¢ÕßπÈ”Àπ—°‡°‘π√âÕ¬≈– 10.0  

 

 2.2 °“√∑¥ Õ∫°“√·μ°μ—« (dis- 

integration test)  

      ÿà¡μ—«Õ¬à“ß‡¡Á¥¬“¡“ 6 ‡¡Á¥ ∑”°“√∑¥ Õ∫°“√

·μ°μ—«¢Õß‡¡Á¥¬“‚¥¬„™â‡§√◊ËÕß disintegration tester 

‚¥¬„™âπÈ” 600 ¡≈. ‡ªìπ medium ∑’ËÕÿ≥À¿Ÿ¡‘ 25 ± 
0.5 ÌC ®—∫‡«≈“‡ªìπ«‘π“∑’®π°√–∑—Ëß‡¡Á¥¬“·μ°μ—«À¡¥ 

´÷Ëßæ‘®“√≥“‡°≥±åºà“π®“°¬“‡¡Á¥øÕßøŸÉ∑ÿ°‡¡Á¥μâÕß 

·μ°μ—«À¡¥¿“¬„π‡«≈“ 5 π“∑’ 

 

 2.3 °“√∑¥ Õ∫§«“¡°√àÕπ (friability 

test)  

            ÿà¡μ—«Õ¬à“ß‡¡Á¥¬“¡“ 20 ‡¡Á¥ ™—ËßπÈ”Àπ—°‡¡Á¥

¬“∑—Èß 20 ‡¡Á¥ ·≈â«„ à‡¡Á¥¬“∑—ÈßÀ¡¥„π®“π¢Õß‡§√◊ËÕß

∑¥ Õ∫§«“¡°√àÕπ μ—Èß‡«≈“„ÀâÀ¡ÿπ„πÕ—μ√“ 20 √Õ∫/

π“∑’ ‡ªìπ‡«≈“ 4 π“∑’ æÕ‡§√◊ËÕßÀ¬ÿ¥π”‡¡Á¥ÕÕ°¡“ªí¥

ºÿÉπ·≈â«™—ËßπÈ”Àπ—°Õ’°§√—Èß‡æ◊ËÕÀ“πÈ”Àπ—°∑’ËÀ“¬‰ª§”π«≥ 

%friability ®“° Ÿμ√  

%friability = 
(πÈ”Àπ—°‡√‘Ë¡μâπ-πÈ”Àπ—°∑’Ë‡À≈◊Õ) 

(πÈ”Àπ—°‡√‘Ë¡μâπ) 

x 100 
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     ¬“ ‡¡Á ¥øÕßøŸÉ ∑ÿ °μ”√—∫μâ Õß¡’§«“¡°√à Õπ 

πâÕ¬°«à“ 1 % 

 

 2.4 °“√∑¥ Õ∫§«“¡·¢Áß (hardness 

test)  
     

  ÿà¡μ—«Õ¬à“ß¬“‡¡Á¥¡“ 10 ‡¡Á¥ ®—∫‡¡Á¥¬“«“ß„π

·π«¥‘Ëß„ÀâÕ¬Ÿà√–À«à“ß anvil °—∫ spindle ¢Õß‡§√◊ËÕß 

Stroke Monsanto hardness tester À¡ÿπ 

thumbscrew „Àâ spindle ‡≈◊ËÕπ≈ß¡“„Àâ¡’·√ß¥—π‡æ’¬ß

·§à “¡“√∂Àπ’∫‡¡Á¥„ÀâÕ¬Ÿà°—∫∑’Ë‰¥â ®“°π—Èπ ‡≈◊ËÕπ scale 

„Àâ pointer ™’È∑’Ëμ”·Àπàß 0 §àÕ¬Ê À¡ÿπ thumbscrew 

™â“Ê·≈– ¡Ë”‡ ¡Õ ‡æ◊ËÕ‡æ‘Ë¡·√ßÕ—¥„Àâ°—∫‡¡Á¥ ®π°√–∑—Ëß

‡¡Á¥·μ° Õà“π§à“§«“¡·¢Áß¢Õß‡¡Á¥¬“„πÀπà«¬°‘‚≈°√—¡  

 ”À√—∫°“√«‘®—¬π’È°”Àπ¥„Àâ¬“‡¡Á¥øÕßøŸÉ∑’Ë‡μ√’¬¡μâÕß¡’

§«“¡·¢ÁßÕ¬à“ßπâÕ¬ 4 °‘‚≈°√—¡ 

 

3. °“√»÷°…“§«“¡§ßμ—«¢Õßμ”√—∫  
  

 «—¥§à“§«“¡™◊Èπ¢Õßμ”√—∫∑’Ë 15 ·≈– 16 ∑” 

°“√‡ª√’¬∫‡∑’¬∫°“√‡°Á∫‡Õπ‰´¡å™’«¿“æ„π¿“™π–‡ªî¥

·≈–¿“™π–ªî¥∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß¥â«¬‡§√◊ËÕß moisture 

balance ‚¥¬π”‡¡Á¥¬“¡“∫¥·≈–™—Ëß¡“ 5 °√—¡ π”‡¢â“

‡§√◊ËÕß«—¥§«“¡™◊Èπ∑’ËÕÿ≥À¿Ÿ¡‘ª√–¡“≥ 100 ÌC ‡ªìπ‡«≈“ 

10 π“∑’ ·≈â«π”¡“™—ËßπÈ”Àπ—°Õ’°§√—Èß §”π«≥§à“ % 

loss on drying (%LOD) ·≈–«—¥§«“¡·¢Áß¢Õßμ”√—∫

¿“¬À≈—ß‡°Á∫∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß (Õÿ≥À¿Ÿ¡‘ 17-27 ÌC)  

π“π 1 ‡¥◊Õπ  

 

4. °“√»÷°…“ª√– ‘∑∏‘¿“æ°“√°”®—¥°≈‘Ëπ°ä“´

·Õ¡‚¡‡π’¬ 

 4.1 «‘∏’ phenol hypochlorite 

method (Str ickland and Parsons, 1972; 

Harwood and Kühn, 1970)    
 

 ‡ªìπ°“√«‘‡§√“–Àåª√‘¡“≥°ä“´·Õ¡‚¡‡π’¬∑“ß

ÕâÕ¡®“°πÈ”ª√“»®“°‰ÕÕÕπ´÷Ëß‡ªìπμ—«¥Ÿ¥´—∫°ä“´‚¥¬

·Õ¡‚¡‡π’¬„ππÈ”®–∑”ªØ‘°‘√‘¬“°—∫ hypochlorite ‰¥â 

monochloramine ¡’ phenol ·≈– nitroprusside ‡ªìπ

μ—«‡√àßªØ‘°‘√‘¬“ ®–‰¥â “√ indophenol ´÷Ëß¡’ ’πÈ”‡ß‘π 

°√“ø¡“μ√∞“π‰¥â®“°°“√π”·Õ¡‚¡‡π’¬¡§≈Õ‰√¥å 

(NH
4
Cl) ¡“‡μ√’¬¡‡ªìπ “√≈–≈“¬·Õ¡‚¡‡π’¬ §«“¡ 

‡¢â¡¢âπ 200 mg-N/L ·≈–‡®◊Õ®“ß‡ªìπ§«“¡‡¢â¡¢âπ  

0.0 - 1.0 mg-N/L π” “√≈–≈“¬·Õ¡‚¡‡π’¬·μà≈–

§«“¡‡¢â¡¢âπ¡“ 10 ¡≈. ‡μ‘¡ phenol solution 0.5 ¡≈., 

sodium nitroprusside solution 0.5 ¡≈. ·≈– 

oxidizing reagent 1 ¡≈. π”‰ª«—¥§à“°“√¥Ÿ¥°≈◊π· ß∑’Ë

§«“¡¬“«§≈◊Ëπ 640 π“‚π‡¡μ√ ·≈–§”π«≥ª√‘¡“≥

°ä“´·Õ¡‚¡‡π’¬„πÀπà«¬ mg-N/L ª√‘¡“≥°ä“´

·Õ¡‚¡‡π’¬®–‡ªìπ —¥ à«π‚¥¬μ√ß°—∫§«“¡‡¢â¡¢Õß

 ’πÈ”‡ß‘π∑’Ë‡°‘¥¢÷Èπ  

  

 4.2  «‘∏’ gas chromatography 

 ©’¥°ä“´∑’Ë‡°‘¥¢÷Èπ®“°°“√¬àÕ¬ ≈“¬Õ‘π∑√’¬«—μ∂ÿ 

(ª≈“·°â«À¡—°ª√‘¡“≥ 5 ·≈– 10 °√—¡) ª√‘¡“μ√ 1 

‰¡‚§√≈‘μ√‚¥¬„™â gas type syringe ‡¢â“‡§√◊ËÕß gas 

chromatography (Hewlett Packard HP6890) 

 ¿“«–°“√«‘‡§√“–Àå§◊Õ Carbowax˙ column, Õÿ≥À¿Ÿ¡‘

∑’Ë à«π©’¥ “√ §Õ≈—¡πå·≈–‡§√◊ËÕßμ√«®«—¥ —≠≠“≥™π‘¥ 

flame ionization ‡ªìπ 110, 140 ·≈– 200 ÌC μ“¡

≈”¥—∫ °ä“´æ“§◊Õ °ä“´Œ’‡≈’¬¡ Õ—μ√“°“√‰À≈ 1 ¡≈. 

μàÕπ“∑’ π”§à“æ◊Èπ∑’Ë „μâæ’°¡“‡ª√’¬∫‡∑’¬∫°—∫°√“ø

¡“μ√∞“π¢Õß “√≈–≈“¬·Õ¡‚¡‡π’¬„π™à«ß§«“¡‡¢â¡¢âπ 

0.0-0.8 mg-N/L (n=3) 

 

º≈°“√∑¥≈Õß·≈–«‘®“√≥åº≈ 
 

1. °“√æ—≤π“ Ÿμ√μ”√—∫·≈–°“√ª√–‡¡‘π

≈—°…≥–∑“ß°“¬¿“æ¢Õß¬“‡¡Á¥øÕßøŸÉ‡Õπ‰´¡å

™’«¿“æ 

 º≈°“√»÷°…“§ÿ≥ ¡∫—μ‘°“√‰À≈¢Õßºß‡Õπ‰´¡å

™’«¿“æ¡’§à“ angle of repose ‰¥â¡ÿ¡ (θ=tan-1 2/2.75 

= 40.03  ´÷Ëß¡’§à“°“√‰À≈‰¡à¥’ ·μà¬—ßÕ¬Ÿà„π™à«ß∑’Ë “¡“√∂

μÕ°‡¡Á¥¬“·∫∫μÕ°‚¥¬μ√ß‰¥â  

 ®“° Ÿμ√μ”√—∫æ◊Èπ∞“π (μ“√“ß∑’Ë 1) · ¥ß à«π

ª√–°Õ∫¢Õß¬“‡¡Á¥øÕßøŸÉ ‡Õπ‰´¡å™’«¿“æ®”π«π  

7 μ”√—∫ ´÷Ëß¡’πÈ”Àπ—°‡¡Á¥‡∑à“°—∫ 1,000 ¡°. ·≈– 

¡’ —¥ à«π¢Õß‡Õπ‰´¡å™’«¿“æ´÷Ëß‡ªìπ “√ ”§—≠ √âÕ¬≈– 

50 ¢Õßμ”√—∫  “√°àÕøÕßøŸÉ √âÕ¬≈– 30 ¢Õßμ”√—∫  
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 “√°—πμ‘¥„™â talcum √âÕ¬≈– 2 ¢Õßμ”√—∫  “√À≈àÕ≈◊Ëπ 

§◊Õ magnesium stearate √âÕ¬≈– 1 ¢Õßμ”√—∫  

·≈–ª√—∫‡ª≈’Ë¬π™π‘¥¢Õß “√‡æ‘Ë¡ª√‘¡“≥‚¥¬§ß —¥ à«π

‡ªìπ√âÕ¬≈– 17 ¢Õßμ”√—∫  “√‡æ‘Ë¡ª√‘¡“≥∑’Ë„™â §◊Õ 

Emcompress˙, Avicel˙ PH 102, PVP K90, Starch 

1500, lactose, corn starch ·≈– “√°àÕøÕßøŸÉ∑’Ë„™â  

§◊Õ citric acid, tartaric acid, sodium bicarbonate  

 μ”√—∫∑’Ë 1-6 ´÷Ëß¡’ Emcompress˙, Avicel˙ 

PH 102, PVP K90, Starch 1500, lactose ·≈– corn 

starch ‡ªìπ “√‡æ‘Ë¡ª√‘¡“≥μ“¡≈”¥—∫ ·≈–μ”√—∫∑’Ë 7 ¡’ 

Avicel˙ PH 102 ·≈– corn starch ‡ªìπ “√‡æ‘Ë¡

ª√‘¡“≥„π —¥ à«π√âÕ¬≈– 10 ·≈–√âÕ¬≈– 7 ¢Õßμ”√—∫ 

æ∫«à“¡’‡æ’¬ß 4 μ”√—∫‡∑à“π—Èπ∑’Ë “¡“√∂μÕ°Õ—¥‡ªìπ‡¡Á¥‰¥â

‚¥¬«‘∏’μÕ°‚¥¬μ√ß§◊Õμ”√—∫∑’Ë¡’ Emcompress˙, 

Avicel˙ PH 102, PVP K90 ·≈– corn starch ‡ªìπ

 “√‡æ‘Ë¡ª√‘¡“≥ æ∫«à“ Ÿμ√∑’Ë “¡“√∂μÕ°Õ—¥‡ªìπ‡¡Á¥‰¥â

∑—Èß 4  Ÿμ√ ¡’πÈ”Àπ—°μàÕ‡¡Á¥μË”°«à“ 1000 ¡°. ·≈–μ”√—∫

∑’Ë „™â Emcompress˙ ·≈– PVP K90 ‡ªìπ “√ 

‡æ‘Ë¡ª√‘¡“≥¡’πÈ”Àπ—°μàÕ‡¡Á¥„°≈â‡§’¬ß°—∫ 1000 ¡°. 

¡“°∑’Ë ÿ¥ ´÷Ëßπà“®–‡°‘¥®“°§«“¡Àπ“·πàπμË”¢Õß “√ 

‡æ‘Ë¡ª√‘¡“≥¥—ß°≈à“« ®“°§ÿ≥ ¡∫—μ‘¢Õßμ”√—∫∑’Ë¡’ 

Emcompress˙ ·≈– PVP K90 ‡ªìπ “√‡æ‘Ë¡ª√‘¡“≥

 “¡“√∂μÕ°‡¡Á¥‰¥â ·≈–¡’πÈ”Àπ—°μàÕ‡¡Á¥„°≈â‡§’¬ß°—∫ 

1000 ¡°.¡“°∑’Ë ÿ¥ ®÷ß„™â‡ªìπ Ÿμ√μâπ·∫∫ ”À√—∫æ—≤π“

μ”√—∫ 8-13 μàÕ‰ª 

 ‡Àμÿº≈∑’Ë‡≈◊Õ°„™â«‘∏’μÕ°μ√ß‡æ◊ËÕÀ≈’°‡≈’Ë¬ß°“√

º ¡°—∫¢Õß‡À≈«∑’ËÕ“®∑”„Àâ‡Õπ‰´¡å ≈“¬μ—«‡™àπ„π«‘∏’ 

wet granulation ·≈–®“°¢âÕ®”°—¥¢Õß¢π“¥ “°„π

ÀâÕßªØ‘∫—μ‘°“√´÷Ëß¢π“¥„À≠à∑’Ë ÿ¥∑’Ë¡’§◊ÕÀπâ“ “°¢π“¥

‡ âπºà“π»Ÿπ¬å°≈“ß 4/8 π‘È« ®÷ß‡≈◊Õ°Àπâ“ “°¢π“¥¥—ß

°≈à“«·≈–ª√—∫‡ª≈’Ë¬πª√‘¡“≥¢Õß à«πª√–°Õ∫„πμ”√—∫ 

°“√·°â‰¢ªí≠À“πÈ”Àπ—°μàÕ‡¡Á¥‡æ◊ËÕ„Àâ‡À¡“– ¡°—∫¢π“¥

¢ÕßÀπâ“ “°∑’Ë¡’„πÀâÕßªØ‘∫—μ‘°“√∑”‚¥¬ª√—∫≈¥πÈ”Àπ—°

μàÕ‡¡Á¥ ‡ªìπ 850 ¡°.  ”À√—∫μ”√—∫∑’Ë 8-13 ·μà§ß

ª√‘¡“≥‡Õπ‰´¡å™’«¿“æ‡ªìπ 500 ¡°.μàÕ‡¡Á¥‡∑à“‡¥‘¡ 

ª√—∫≈¥ “√°àÕøÕßøŸÉ®“°√âÕ¬≈– 30 ‡ªìπ√âÕ¬≈– 20, 18 

·≈– 15 μ“¡≈”¥—∫ ·≈–ª√—∫‡æ‘Ë¡ —¥ à«π “√‡æ‘Ë¡

ª√‘¡“≥‡ªìπ 3 √–¥—∫ §◊Õ √âÕ¬≈– 18.18, 20.18 ·≈– 

23.18 ‚¥¬ Ÿμ√μ”√—∫· ¥ßμ“¡μ“√“ß∑’Ë 2 ÷́Ëßæ∫«à“

 “¡“√∂·°â‰¢ªí≠À“‡√◊ËÕßπÈ”Àπ—°μàÕ‡¡Á¥‰¥â ·μà§«“¡·¢Áß

¢Õßμ”√—∫Õ¬Ÿà„π™à«ß 2.0 - 3.8 °°. ·≈–¬—ßμË”°«à“‡°≥±å

‡ªÑ“À¡“¬∑’Ë°”Àπ¥ §◊Õ 4 °°. ®÷ßæ‘®“√≥“æ—≤π“μ”√—∫

μàÕ‰ª ”À√—∫μ”√—∫∑’Ë¡’§«“¡·¢Áß¡“°°«à“ 3 °°.  

§◊Õμ”√—∫∑’Ë 13, 12 ·≈– 10 ÷́Ëß¡’§à“§«“¡·¢Áß‡∑à“°—∫ 3.8 

± 0.2 °°. 3.7 ± 0.6 °°. ·≈– 3.0 ± 0.0 °°. ·≈– 

¡’ “√‡æ‘Ë¡ª√‘¡“≥§◊Õ PVP K90 √âÕ¬≈– 23.18 ·≈– 

20.18 ·≈– Emcompress˙ √âÕ¬≈– 23.18 μ“¡≈”¥—∫  

 °“√æ—≤π“μ”√—∫∑’Ë 14-16 ‡æ◊ËÕ‡æ‘Ë¡§«“¡·¢Áß

¢Õß‡¡Á¥¬“‚¥¬≈¥ª√‘¡“≥ “√°àÕøÕßøŸÉ·≈–‡æ‘Ë¡ª√‘¡“≥

¢Õß corn starch ÷́Ëß‡ªìπ “√‡æ‘Ë¡ª√‘¡“≥„π —¥ à«π√âÕ¬

≈– 5 ¢Õßμ”√—∫¥—ß· ¥ß„πμ“√“ß∑’Ë 2 ‡Àμÿº≈∑’Ë‡æ‘Ë¡ 

corn starch „πμ”√—∫‡π◊ËÕß®“°°“√æ—≤π“™à«ß·√° 

(μ”√—∫∑’Ë 1-7) ¬“‡¡Á¥∑’Ë‰¥â¡’§«“¡·¢Áß¥’ ·μà¡’§«“¡Àπ“

·πàπμË” ®÷ß‰¡à “¡“√∂μÕ°„Àâ¡’πÈ”Àπ—°„°≈â‡§’¬ß 1,000 

¡°.‰¥â ¥—ßπ—Èπ®÷ß‡æ‘Ë¡ “√‡æ‘Ë¡ª√‘¡“≥μ—«∑’Ë 2 Õ’°™π‘¥Àπ÷Ëß

„πμ”√—∫∑’Ë 14 -16 „π —¥ à«π∑’Ë≈¥≈ß®“°‡¥‘¡æ∫«à“

 “¡“√∂‡æ‘Ë¡§«“¡·¢Áß‰¥â §◊Õ„πμ”√—∫∑’Ë 15 ·≈– 16  

¡’§à“§«“¡·¢Áß‡∑à“°—∫ 3.9 ± 0.2 °°. ·≈– 4.5 ± 0.5 

°°. μ“¡≈”¥—∫ (μ“√“ß∑’Ë 3) ÷́Ëßμ”√—∫∑’Ë 15 ·≈– 16 ‡ªìπ

μ”√—∫∑’Ë¡’ “√‡æ‘Ë¡ª√‘¡“≥§◊Õ corn starch √âÕ¬≈– 5 

μ“√“ß∑’Ë 1  Ÿμ√æ◊Èπ∞“π¬“‡¡Á¥øÕßøŸÉ‡Õπ‰´¡å™’«¿“æ  πÈ”Àπ—°μàÕ‡¡Á¥ 1000 ¡°. 

  à«πª√–°Õ∫ √âÕ¬≈– „πμ”√—∫ª√–‚¬™πå„πμ”√—∫ 

 ‡Õπ‰´¡å™’«¿“æ 50  “√ ”§—≠ 

 Direct compression filler 17  “√‡æ‘Ë¡ª√‘¡“≥ 

 Effervescent component 30  “√°àÕøÕßøŸÉ 

 Magnesium stearate 1  “√À≈àÕ≈◊Ëπ 

 Talcum 2  “√°—πμ‘¥ 
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‡¡◊ËÕæ‘®“√≥“º≈°“√∑¥ Õ∫°“√·μ°μ—«æ∫«à“μ”√—∫∑’Ë 15 

·≈– 16 ¡’§à“‡«≈“∑’Ë„™â„π°“√·μ°μ—«§◊Õ 3.25 ·≈– 3.53 

π“∑’ μ“¡≈”¥—∫ ´÷Ëßºà“π‡°≥±å∑’Ë¬“‡¡Á¥øÕßøŸÉ∑ÿ°‡¡Á¥μâÕß

·μ°μ—«À¡¥¿“¬„π‡«≈“ 5 π“∑’ 

 ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫μ”√—∫∑’Ë 14 ·≈–μ”√—∫∑’Ë 10 

´÷Ëß„™â Emcompress˙ ‡ªìπ “√‡æ‘Ë¡ª√‘¡“≥√à«¡°—∫ corn 

starch ·≈–≈¥ —¥ à«π¢Õß “√°àÕøÕßøŸÉ æ∫«à“‡¡Á¥¬“∑’Ë

μÕ°‰¥â¡’§à“§«“¡·¢Áß‡∑à“°—∫ 2.8 ± 0.3 °°. ÷́Ëß§«“¡

·¢Áß‰¡à‰¥â‡æ‘Ë¡¢÷Èπ (2.8 ± 0.3 ·≈– 3.0 ± 0.0 °°. μ“¡

≈”¥—∫) ∑—Èßπ’È‡¡◊ËÕ‡æ‘Ë¡·√ßμÕ°‡æ◊ËÕ‡æ‘Ë¡§«“¡·¢Áß∑”„Àâ‡°‘¥

°“√°√–‡∑“–·μ°‡ªìπ·ºàπ¢Õß‡¡Á¥¬“ (capping) 

 “‡Àμÿπà“®–¡“®“° Emcompress˙ ´÷Ëß‡ªìπ “√‡æ‘Ë¡

ª√‘¡“≥ ‡¡◊ËÕ„Àâ·√ßμÕ° Ÿß®–¡’‚Õ°“ ∑”„Àâ¬“‡¡Á¥‡°‘¥

ªí≠À“°“√·μ°√â“«·≈–°“√·¬°™—Èπ (lamination) ‰¥â 

(Rowe et al., 2003) 

μ“√“ß∑’Ë 2   à«πª√–°Õ∫·≈–√âÕ¬≈–„πμ”√—∫¬“‡¡Á¥øÕßøŸÉ‡Õπ‰´¡å™’«¿“æμ”√—∫∑’Ë 8-16 

   8 9 10 11 12 13 14 15 16 
  

 1. Bioenzyme 58.82 58.82 58.82 58.82 58.82 58.82 58.52 58.52 58.52 

 2. Emcompress 18.18 20.18 23.18 - - - 23.18 - - 

 3. PVP K90 - - - 18.18 20.18 23.18 - 20.18 23.18 

 4. Corn starch - - - - - - 5.00 5.00 5.00 

 5. Citric acid 3.33 3.00 2.50 3.33 3.00 2.50 1.67 2.17 1.67 

 6. Tartaric acid 6.67 6.00 5.00 6.67 6.00 5.00 3.33 4.33 3.33 

 7. Sodium bicarbonate 10.00 9.00 7.50 10.00 9.00 7.50 5.00 6.50 5.00 

 8. Magnesium stearate 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

 9. Talcum 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 

 à«πª√–°Õ∫„πμ”√—∫ (√âÕ¬≈–) 
μ”√—∫∑’Ë 

 º≈°“√ª√–‡¡‘π≈—°…≥–∑“ß°“¬¿“æμ“¡ 

μ“√“ß∑’Ë 3 æ∫«à“∑ÿ°μ”√—∫ “¡“√∂μÕ°Õ—¥‡ªìπ‡¡Á¥‰¥â 

‚¥¬μ”√—∫∑’Ë¡’§ÿ≥ ¡∫—μ‘∑“ß°“¬¿“æ¥’∑’Ë ÿ¥§◊Õμ”√—∫∑’Ë 16 

´÷Ëß¡’ à«πª√–°Õ∫„πμ”√—∫‡ªìπ‡Õπ‰´¡å™’«¿“æ√âÕ¬≈–  

58.82   “√‡æ‘Ë¡ª√‘¡“≥ (PVP K90 √âÕ¬≈– 23.18 ·≈– 

corn starch √âÕ¬≈– 5)  “√°àÕøÕßøŸÉ √âÕ¬≈– 10 

talcum √âÕ¬≈– 2 ·≈– magnesium stearate √âÕ¬≈– 

1 μ“¡≈”¥—∫  
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·≈–¡’ PVP K90 „π·μà≈–μ”√—∫√âÕ¬≈– 20.18 ·≈– 

23.18 μ“¡≈”¥—∫ §«“¡·¢Áß∑’Ë‡æ‘Ë¡¢÷ÈπÕ“®‡π◊ËÕß¡“®“°

§ÿ≥ ¡∫—μ‘°“√‡ªìπ dry binder ¢Õß PVP K90 ∑”„Àâ

°“√‡°“–°—π¿“¬„π¬“‡¡Á¥¥’¢÷Èπ ®÷ß àßº≈„Àâ§«“¡·¢Áß¢Õß

μ”√—∫‡æ‘Ë¡¢÷Èπ ·≈–·¡â«à“§«“¡·¢Áß¢Õßμ”√—∫‡æ‘Ë¡¢÷Èπ·μà 
 

2. °“√»÷°…“§«“¡§ßμ—«¢Õßμ”√—∫  

 ‡π◊ËÕß®“° à«πª√–°Õ∫¢Õß‡Õπ‰´¡å™’«¿“æ§◊Õ

‡Õπ‰´¡å·≈–·∫§∑’‡√’¬ ÷́Ëß‰¡à “¡“√∂∑πμàÕÕÿ≥À¿Ÿ¡‘μ—Èß·μà 

45 ÌC ¢÷Èπ‰ª ·≈– “√°àÕøÕßøŸÉ´÷Ëß‡ªìπ à«πª√–°Õ∫„π

μ”√—∫ “¡“√∂¥Ÿ¥§«“¡™◊ÈπÕ“®∑”„Àâ§ÿ≥ ¡∫—μ‘∑“ß

°“¬¿“æ ‡™àπ §«“¡·¢Áß‡ª≈’Ë¬π‰ª °“√»÷°…“§«“¡§ßμ—«

   1 15 30 1 15 30 1 15 30 
  

  ππ.‡√‘Ë¡μâπ (°√—¡ 5.007 5.000 5.005 5.004 5.005 5.008 5.000 5.002 5.001 

  ππ.∑’Ë‡À≈◊Õ (°√—¡) 4.638 4.595 4.588 4.611 4.545 4.507 4.654 4.641 4.643 

  ππ.∑’ËÀ“¬‰ª (°√—¡) 0.369 0.405 0.417 0.393 0.460 0.501 0.346 0.361 0.358 

  %LOD 7.37 8.10 8.33 7.85 9.19 10.00 6.92 7.22 7.16 

 

πÈ”Àπ—°/«—π∑’Ë 
 μ”√—∫∑’Ë 15 μ”√—∫∑’Ë 16 ‡Õπ‰´¡å™’«¿“æºß·Àâß 

μ“√“ß∑’Ë 3  º≈°“√ª√–‡¡‘π§ÿ≥ ¡∫—μ‘∑“ß°“¬¿“æ¬“‡¡Á¥øÕßøŸÉ‡Õπ‰´¡å™’«¿“æ¢Õßμ”√—∫∑’Ë  8-16 

 8 856 ± 10 2.0 ±  0.0 -* -* 

 9 865 ± 13 2.0 ±  0.0 - - 

 10 855 ± 4 3.0 ±  0.0 - - 

 11 847 ± 10 2.5 ±  0.5 - - 

 12 900 ± 17 3.7 ±  0.6 - - 

 13 855 ± 27 3.8 ±  0.2 - - 

 14 852 ± 1 2.8 ± 0.3 - - 

 15 861 ± 27 3.9 ± 0.2 0.73 3.25  

 16 853 ± 13 4.5 ± 0.5 0.53 3.53 

 μ”√—∫∑’Ë πÈ”Àπ—°‡©≈’Ë¬ (¡‘≈≈‘°√—¡) §«“¡·¢Áß‡©≈’Ë¬ (°°.) √âÕ¬≈–¢Õß§«“¡°√àÕπ ‡«≈“·μ°μ—«‡©≈’Ë¬ 

  ± S.D. ± S.D.  (π“∑’) 

*-  = ‰¡à‰¥â∑”°“√ª√–‡¡‘π 

®÷ß„™â«‘∏’«—¥§à“§«“¡™◊Èπ¥â«¬‡§√◊ËÕß™—Ëß moisture balance 

º≈°“√»÷°…“„πμ“√“ß∑’Ë 4 æ∫«à“ μ”√—∫∑’Ë‡°Á∫„π¿“™π–

‡ªî¥ ≥ Õÿ≥À¿Ÿ¡‘ÀâÕß (17-27 ÌC) ª√‘¡“≥§«“¡™◊Èπ„π«—π

∑’Ë 1, 15 ·≈– 30 ¢Õßμ”√—∫∑’Ë 15 ·≈– 16 ‡æ‘Ë¡¢÷Èπ ‚¥¬

μ”√—∫∑’Ë 16 ¡’§«“¡™◊Èπ Ÿß°«à“‡≈Á°πâÕ¬Õ“®‡π◊ËÕß®“°

ª√‘¡“≥¢Õß “√‡æ‘Ë¡ª√‘¡“≥∑’Ë‡æ‘Ë¡¢÷Èπ ·≈–§«“¡·¢Áß¢Õß

¬“‡¡Á¥øÕßøŸÉμ”√—∫∑’Ë 16 ´÷Ëß‡°Á∫„π¿“™π–ªî¥ π‘∑π“π  

1 ‡¥◊Õπ ¬—ßÕ¬Ÿà„π‡°≥±å∑’Ë°”Àπ¥ ‚¥¬§«“¡·¢Áß¢Õß

μ”√—∫¡’§à“‰¡à·μ°μà“ß®“°μÕπ‡√‘Ë¡μâπ (4.8 ± 0.5 ·≈– 

4.5 ± 0.5 °°.) ·μà¬—ß‰¡à “¡“√∂ √ÿª‰¥â«à“μ”√—∫∑’Ë 16 ¡’

§«“¡§ßμ—«¥’ ‡π◊ËÕß®“°°“√»÷°…“§«“¡§ßμ—«∑”„π√–¬–

‡«≈“‡æ’¬ß 1 ‡¥◊Õπ  

μ“√“ß∑’Ë 4 §à“§«“¡™◊Èπ¢Õßμ”√—∫∑’Ë 15, 16 ·≈–‡Õπ‰´¡å™’«¿“æºß·Àâß´÷Ëß‡°Á∫∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕßπ“π 1 ‡¥◊Õπ  

 „π«—π∑’Ë 1, 15 ·≈– 30  

À¡“¬‡Àμÿ  «—π∑’Ë 1 Õÿ≥À¿Ÿ¡‘ÀâÕß = 26.5 ÌC  «—π∑’Ë 15 Õÿ≥À¿Ÿ¡‘ÀâÕß = 20.0 ÌC   «—π∑’Ë 30 Õÿ≥À¿Ÿ¡‘ÀâÕß = 17.8 ÌC 
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3. °“√»÷°…“ª√– ‘∑∏‘¿“æ°“√°”®—¥°≈‘Ëπ

°ä“´·Õ¡‚¡‡π’¬ 
  

 °“√»÷°…“ª√– ‘∑∏‘¿“æ°“√°”®—¥°≈‘Ëπ°ä“´

·Õ¡‚¡‡π’¬‚¥¬«‘∏’ phenol hypochlorite method „π

°“√«‘®—¬§√—Èßπ’È„™âª≈“À¡—°ª√‘¡“≥ 10 °√—¡ ∑‘Èß„Àâ‡°‘¥°“√

¬àÕ¬ ≈“¬„π ¿“«–‰√âÕ“°“» ·≈–‡°Á∫μ—«Õ¬à“ß°ä“´‚¥¬

„™âπÈ”ª√“»®“°‰ÕÕÕπ (deionized water) ª√‘¡“μ√ 50 

¡≈. ´÷Ëßæ∫«à“ “¡“√∂¥Ÿ¥ —́∫°ä“´‰¥â¡“°∑’Ë ÿ¥„π√–¬–‡«≈“ 

30 π“∑’ ‡ª√’¬∫‡∑’¬∫°—∫πÈ”ª√‘¡“μ√ 100, 150 ·≈– 

200 ¡≈. ·≈–º≈°“√∑¥≈Õß Õ¥§≈âÕß°—π ”À√—∫°“√¥Ÿ¥

´—∫°ä“´®“° “√≈–≈“¬·Õ¡‚¡‡π’¬§«“¡‡¢â¡¢âπ√âÕ¬≈– 

30 ·≈–°ä“´∑’Ë‡°‘¥®“°ª≈“À¡—°ª√‘¡“≥ 10 °√—¡ (√Ÿª∑’Ë 

1)  πÈ”¥Ÿ¥´—∫°ä“´·Õ¡‚¡‡π’¬®“°ª≈“À¡—°π”¡“§”π«≥

À“ª√‘¡“≥°ä“´·Õ¡‚¡‡π’¬∑’Ë‡°‘¥¢÷Èπ‚¥¬‡∑’¬∫°—∫°√“ø

¡“μ√∞“π¢Õß “√≈–≈“¬·Õ¡‚¡‡π’¬§«“¡‡¢â¡¢âπ 0.0 - 

0.8 mg-N/L (n = 3) °√“ø¡“μ√∞“π¡’§«“¡ —¡æ—π∏å

‡™‘ß‡ âπμ√ß y = 1.0809x - 0.0083 (r2 = 0.9971) 

√Ÿª∑’Ë 1 ª√‘¡“≥°ä“´·Õ¡‚¡‡π’¬„ππÈ”ª√“»®“°‰ÕÕÕπ∑’Ë¥Ÿ¥´—∫°ä“´ ®“° “√≈–≈“¬·Õ¡‚¡‡π’¬§«“¡‡¢â¡¢âπ 30% v/v ·≈–®“° 

 ª≈“À¡—° 10 °√—¡ (n = 3), error bar = standard error of mean 

 °“√»÷°…“‡æ◊ËÕÀ“√–¬–‡«≈“∑’Ë‡À¡“– ¡„π°“√

‡μ‘¡‡Õπ‰´¡å™’«¿“æ‡æ◊ËÕ°”®—¥°≈‘Ëπ‡À¡Áπ‚¥¬„™âª≈“À¡—°

ª√‘¡“≥ 40 °√—¡æ∫«à“ ‡¡◊ËÕ‡°Á∫μ—«Õ¬à“ßπÈ”ª√“»®“°

‰ÕÕÕπ∑’Ë¥Ÿ¥ —́∫°ä“´∑ÿ°«—π¡“«—¥ª√‘¡“≥°ä“´·Õ¡‚¡‡π’¬ 

„π«—π∑’Ë 3 ¡’ª√‘¡“≥°ä“´·Õ¡‚¡‡π’¬¡“°∑’Ë ÿ¥ · ¥ß«à“ 

°“√¬àÕ¬ ≈“¬Õ‘π∑√’¬«—μ∂ÿ„π§√—Èßπ’È„™â‡«≈“ª√–¡“≥  

3 «—π ∑”„Àâ ‡°‘¥°ä“´ª√‘¡“≥ Ÿß ÿ¥ „π°“√»÷°…“

ª√– ‘∑∏‘¿“æ°“√°”®—¥°≈‘Ëπ°ä“´·Õ¡‚¡‡π’¬ π”¬“‡¡Á¥

øÕßøŸÉ‡Õπ‰´¡å™’«¿“æμ”√—∫∑’Ë 16 ‡ª√’¬∫‡∑’¬∫°—∫ºß

‡Õπ‰´¡å™’«¿“æ ·≈– “√™à«¬„πμ”√—∫ ‚¥¬‡μ‘¡≈ß„πª≈“

À¡—°«—π∑’Ë 3 ·≈–«—¥ª√‘¡“≥°ä“´·Õ¡‚¡‡π’¬‡ªìπ√–¬–

‡«≈“ 3 «—πÀ≈—ß®“°π—Èπ æ∫«à“¬“‡¡Á¥øÕßøŸÉ‡Õπ‰´¡å

™’«¿“æ°—∫ºß‡Õπ‰´¡å™’«¿“æ¢π“¥ 500 ¡°.  “¡“√∂≈¥

ª√‘¡“≥°ä“´·Õ¡‚¡‡π’¬‰¥âÕ¬à“ß¡“°„π«—π·√°À≈—ß®“°

‡μ‘¡‡Õπ‰´¡å («—π∑’Ë 4)  ”À√—∫ “√™à«¬„πμ”√—∫ “¡“√∂

≈¥ª√‘¡“≥°ä“´·Õ¡‚¡‡π’¬‰¥â‡™àπ°—π‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫

™ÿ¥§«∫§ÿ¡∑’Ë ‰¡à¡’ ‡Õπ‰´¡å™’«¿“æ  ·μàª√‘¡“≥°ä“´

·Õ¡‚¡‡π’¬¬—ß Ÿß°«à“„π™ÿ¥∑’Ë¡’‡Õπ‰´¡å ª√‘¡“≥°ä“´

·Õ¡‚¡‡π’¬∑’Ë«—¥‰¥â· ¥ß„πμ“√“ß∑’Ë 5   
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  ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫¬“‡¡Á¥øÕßøŸÉ‡Õπ‰´¡å™’«¿“æ

¢π“¥ 500, 1,000 ·≈– 1,500 ¡°. æ∫«à“„π«—π·√°∑’Ë

‡μ‘¡‡Õπ‰´¡å‰¡à¡’§«“¡·μ°μà“ß„π°“√≈¥ª√‘¡“≥°ä“´

·Õ¡‚¡‡π’¬‡¡◊ËÕ‡æ‘Ë¡¢π“¥¢Õß¬“‡¡Á¥øÕßøŸÉ „π«—π∑’Ë Õß

À≈—ß®“°°“√‡μ‘¡‡Õπ‰´¡å™’«¿“ææ∫«à“ ¬“‡¡Á¥øÕßøŸÉ

‡Õπ‰´¡å™’«¿“æμ”√—∫∑’Ë 16 °—∫ºß‡Õπ‰´¡å™’«¿“æ¢π“¥ 

500 ¡°.  “¡“√∂≈¥ª√‘¡“≥°ä“´·Õ¡‚¡‡π’¬‰¥â‰¡à·μ°

μà“ß°—π (15.76 ·≈– 15.57 mg-N/L, μ“¡≈”¥—∫) 

πÕ°®“°π’È¬“‡¡Á¥øÕßøŸÉ‡Õπ‰´¡å™’«¿“æ¢π“¥ 1,000 ¡°. 

 “¡“√∂≈¥ª√‘¡“≥°ä“´·Õ¡‚¡‡π’¬‰¥â„°≈â‡§’¬ß°—∫¢π“¥ 

500 ¡°. (17.27 ·≈– 15.76 mg-N/L, μ“¡≈”¥—∫)  

„π¢≥–∑’Ë¬“‡¡Á¥øÕßøŸÉ‡Õπ‰´¡å™’«¿“æ¢π“¥ 1,500 ¡°. 

 “¡“√∂≈¥ª√‘¡“≥°ä“´·Õ¡‚¡‡π’¬‰¥â¡“°°«à“·≈–≈¥‰¥â

„°≈â‡§’¬ß°—∫«—π·√° (5.58 ·≈– 2.04 mg-N/L)  ”À√—∫

 “√™à«¬„πμ”√—∫≈¥ª√‘¡“≥°ä“´·Õ¡‚¡‡π’¬‰¥âπâÕ¬∑’Ë ÿ¥ 

·≈–≈¥ª√‘¡“≥°ä“´·Õ¡‚¡‡π’¬‰¥âπâÕ¬≈ß°«à“«—π·√° 

· ¥ß«à“º≈°“√≈¥ª√‘¡“≥°ä“´·Õ¡‚¡‡π’¬‡π◊ËÕß®“° à«π

ª√–°Õ∫∑’Ë‡ªìπ‡Õπ‰´¡å™’«¿“æ¡“°°«à“ à«πª√–°Õ∫Õ◊Ëπ

„πμ”√—∫ 

 „π«—π∑’Ë “¡À≈—ß®“°°“√‡μ‘¡‡Õπ‰´¡å™’«¿“ææ∫

«à“ ºß‡Õπ‰´¡å™’«¿“æ¢π“¥ 500 ¡°. “¡“√∂≈¥ª√‘¡“≥

°ä“´·Õ¡‚¡‡π’¬‰¥â¡“°°«à“¬“‡¡Á¥øÕßøŸÉ‡Õπ‰´¡å™’«¿“æ

μ”√—∫∑’Ë 16 „π¢π“¥∑’Ë‡∑à“°—πª√–¡“≥ 2 ‡∑à“ (35.77 

·≈– 64.08 mg-N/L μ“¡≈”¥—∫) Õ“®‡π◊ËÕß®“° 

ºß‡Õπ‰´¡å¡’æ◊Èπ∑’Ëº‘«·≈–°√–®“¬μ—«‰¥â¡“°°«à“¬“‡¡Á¥

øÕßøŸÉ‡Õπ‰´¡å™’«¿“æÀ≈—ß®“°·μ°μ—« ·≈–°“√‡æ‘Ë¡

¢π“¥¢Õß¬“‡¡Á¥øÕßøŸÉ ‡Õπ‰´¡å™’«¿“æ “¡“√∂≈¥

ª√‘¡“≥°ä“´·Õ¡‚¡‡π’¬‰¥â¡“°°«à“·≈–π“π°«à“ ‚¥¬æ∫

ª√‘¡“≥°ä“´·Õ¡‚¡‡π’¬ 64.08, 24.51 ·≈– 11.68 mg-

N/L „π™ÿ¥∑¥≈Õß∑’Ë‡μ‘¡¬“‡¡Á¥øÕßøŸÉ‡Õπ‰´¡å™’«¿“æ

¢π“¥ 500, 1,000 ·≈– 1,500 ¡°. μ“¡≈”¥—∫    

 ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°“√≈¥ª√‘¡“≥°ä“´·Õ¡‚¡‡π’¬

√–À«à“ß™ÿ¥∑¥≈Õß·≈–™ÿ¥§«∫§ÿ¡∑’Ë‰¡à‰¥â‡μ‘¡‡Õπ‰´¡å 

‚¥¬„Àâª√‘¡“≥°ä“´·Õ¡‚¡‡π’¬¢Õß™ÿ¥§«∫§ÿ¡∑’Ë‰¡à‰¥â‡μ‘¡

‡Õπ‰´¡å„π«—π∑’Ë 4 §‘¥‡ªìπ√âÕ¬≈– 100 æ∫«à“ª√‘¡“≥

°ä“´¢Õß™ÿ¥∑¥≈Õß∑’Ë‡μ‘¡ “√™à«¬„πμ”√—∫ ºß‡Õπ‰´¡å 

500 ¡°. ·≈–¬“‡¡Á¥‡Õπ‰´¡å 500, 1,000 ·≈– 1,500 

¡°. ¡’ª√‘¡“≥°ä“´·Õ¡‚¡‡π’¬„π«—π·√°∑’Ë‡μ‘¡ («—π∑’Ë 4) 

§‘¥‡ªìπ√âÕ¬≈– 7.5, 6.9, 6.2, 6.2 ·≈– 2.2 μ“¡≈”¥—∫ 

¥—ß· ¥ß„πμ“√“ß∑’Ë 5 „π«—π∑’ËÀâ“·≈–À°ª√‘¡“≥°ä“´

·Õ¡‚¡‡π’¬¢Õß™ÿ¥§«∫§ÿ¡∑’Ë‰¡à¡’‡Õπ‰´¡å‡æ‘Ë¡ Ÿß¡“° §‘¥

‡ªìπ√âÕ¬≈– 341.2 ·≈– 404.6 ¥—ßπ—Èπ°“√‡μ‘¡¬“‡¡Á¥øÕß

øŸÉ‡Õπ‰´¡å™’«¿“æ¢π“¥ 500, 1,000 ·≈– 1,500 ¡°. 

™à«¬≈¥ª√‘¡“≥°ä“´·Õ¡‚¡‡π’¬‰¥â√âÕ¬≈– 93.8, 93.8 

·≈– 97.8 μ“¡≈”¥—∫„π«—π·√°À≈—ß®“°‡μ‘¡‡Õπ‰´¡å  

‚¥¬¬“‡¡Á¥‡Õπ‰´¡å™’«¿“æ·≈–ºß‡Õπ‰´¡å™’«¿“æ¢π“¥ 

500 ¡°. ≈¥ª√‘¡“≥°ä“´·Õ¡‚¡‡π’¬‰¥â‰¡à·μ°μà“ß°—π„π

«—π·√°·≈–«—π∑’Ë ÕßÀ≈—ß®“°‡μ‘¡‡Õπ‰´¡å ·μà°“√‡æ‘Ë¡

ª√‘¡“≥‡Õπ‰´¡å™’«¿“æ‡ªìπ 1,500 ¡°. („™â 3 ‡¡Á¥) 

 “¡“√∂≈¥ª√‘¡“≥°ä“´·Õ¡‚¡‡π’¬‰¥âπ“π‚¥¬≈¥≈ß‰¥â∂÷ß

√âÕ¬≈– 87.3 „π«—π∑’Ë “¡À≈—ß®“°‡μ‘¡‡Õπ‰´¡å (√Ÿª∑’Ë 2)  

μ“√“ß∑’Ë 5 ª√‘¡“≥°ä“´·Õ¡‚¡‡π’¬ (mg-N/L) ‡¡◊ËÕ‡μ‘¡¬“‡¡Á¥‡Õπ‰´¡å™’«¿“æ¢π“¥ 500 - 1500 ¡‘≈≈‘°√—¡  

 ‡ª√’¬∫‡∑’¬∫°—∫™ÿ¥§«∫§ÿ¡ 

™ÿ¥§«∫§ÿ¡ 91.96 ± 0.6 (100.0) 313.78 ± 41.2 (341.2) 372.03 ± 36.7 (404.6) 

 “√™à«¬„πμ”√—∫ 6.94 ± 5.3 (7.5) 45.33 ± 22.1  (49.3) 98.59 ± 31.7 (107.2) 

ºß‡Õπ‰´¡å 500 ¡°. 6.32 ± 1.7 (6.9) 15.57 ± 7.7 (16.9) 35.77 ± 4.6 38.9) 

¬“‡¡Á¥‡Õπ‰´¡å 500 ¡°. 5.70 ± 1.0 (6.2) 15.76 ± 5.9 (17.1) 64.08 ± 4.0 (69.7) 

¬“‡¡Á¥‡Õπ‰´¡å 1000 ¡°. 5.74 ± 1.0 (6.2) 17.27 ± 1.1 (18.8) 24.51 ± 2.2 (26.7) 

¬“‡¡Á¥‡Õπ‰´¡å 1500 ¡°. 2.04 ± 0.2 (2.2) 5.58 ± 1.2  (6.1) 11.68 ± 4.3 (12.7) 

 «—π∑’Ë 4 5 6 

 mg-N/L (%) mg-N/L (%) mg-N/L (%) 
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 „π°“√»÷°…“ª√– ‘∑∏‘¿“æ°“√°”®—¥°≈‘Ëπ‡À¡Áπ

‚¥¬«‘∏’ gas chromatography ‰¥â∑”°“√«—¥ª√‘¡“≥

·Õ¡‚¡‡π’¬‚¥¬©’¥°ä“´∑’Ë‡°‘¥®“°°“√¬àÕ¬ ≈“¬ª≈“À¡—°

ª√‘¡“≥ 5 ·≈– 10 °√—¡ ·≈–‡ª√’¬∫‡∑’¬∫°—∫°√“ø

¡“μ√∞“π¢Õß·Õ¡‚¡‡π’¬ æ∫«à“°“√‡μ‘¡‡Õπ‰´¡å™’«¿“æ

·∫∫∑’Ë‡μ‘¡μ—Èß·μà‡√‘Ë¡μâπæ√âÕ¡°—∫°“√¬àÕ¬ ≈“¬  ·≈–°“√

‡μ‘¡‡¡◊ËÕ‡°‘¥°ä“´„πª√‘¡“≥ Ÿß·≈â« ∑”„Àâª√‘¡“≥°ä“´‡æ‘Ë¡

¢÷Èπ´÷Ëß§“¥«à“Õ“®‡°‘¥®“°·∫§∑’‡√’¬À√◊Õ‡Õπ‰´¡å∑’Ë‡ªìπ

 à«πª√–°Õ∫„π‡Õπ‰´¡å™’«¿“æ™à«¬‡√àßªØ‘°‘√‘¬“°“√¬àÕ¬

 ≈“¬ «‘∏’π’È®÷ß¬—ß‰¡à‰¥â„™â∑¥ Õ∫°—∫μ”√—∫¬“‡¡Á¥øÕßøŸÉ 

 

 √ÿªº≈  

 °“√«‘®—¬§√—Èßπ’È‰¥âμ”√—∫¬“‡¡Á¥øÕßøŸÉ‡Õπ‰´¡å

™’«¿“æ∑’Ë¡’§ÿ≥ ¡∫—μ‘∑“ß°“¬¿“æ¥’∑’Ë ÿ¥ §◊Õ μ”√—∫∑’Ë 16 

´÷Ëß¡’ à«πª√–°Õ∫μ”√—∫¥—ßπ’È ‡Õπ‰´¡å™’«¿“æ√âÕ¬≈– 

58.82 PVP K90 √âÕ¬≈– 23.18 corn starch √âÕ¬≈– 5 

citric acid √âÕ¬≈– 1.67 tartaric acid √âÕ¬≈– 3.33 

sodium bicarbonate √âÕ¬≈– 5 magnesium 

stearate √âÕ¬≈– 1 ·≈– talcum √âÕ¬≈– 2 ¡’πÈ”Àπ—°

‡©≈’Ë¬μàÕ‡¡Á¥ 851 ± 13 ¡°.  §«“¡·¢Áß  4.5 ± 0.53 

°‘‚≈°√—¡ §«“¡°√àÕπ√âÕ¬≈– 0.53 ·≈–·μ°μ—«¿“¬„π

‡«≈“ 3 π“∑’ 35 «‘π“∑’  ·¡â«à“μ”√—∫∑’Ë 16 ¬—ß¡’§«“¡

§ßμ—«¥’„°≈â‡§’¬ß°—∫‡Õπ‰´¡å™’«¿“æºß·Àâß ·μà§«√¡’°“√

»÷°…“§«“¡§ßμ—«„π√–¬–‡«≈“∑’Ëπ“π¢÷Èπ·≈–‡°Á∫„π

¿“™π–∫√√®ÿ∑’Ë‡À¡“– ¡À“°μâÕß°“√æ—≤π“‡æ◊ËÕº≈‘μ„π

√–¥—∫Õÿμ “À°√√¡ °“√ª√—∫ª√ÿß Ÿμ√μ”√—∫‚¥¬‡ª≈’Ë¬π

™π‘¥À√◊ÕÕ“®‡æ‘Ë¡ —¥ à«π¢Õß “√‡æ‘Ë¡ª√‘¡“≥‡æ◊ËÕ„Àâ‡¡Á¥

¬“¡’§«“¡·¢Áß¢÷Èπ πÕ°®“°π’È°“√»÷°…“ª√– ‘∑∏‘¿“æ„π

°“√°”®—¥°≈‘Ëπ‡À¡ÁπÕ“®μâÕß»÷°…“‡ª√’¬∫‡∑’¬∫„π√Ÿª·∫∫

Õ◊Ëπ‡æ‘Ë¡‡μ‘¡·≈–„™â√–¬–‡«≈“°“√»÷°…“∑’Ëπ“π¢÷Èπ ‡æ◊ËÕ

ª√–‡¡‘πª√– ‘∑∏‘¿“æ¢Õßμ”√—∫√Ÿª·∫∫„À¡à«à“¬—ß°”®—¥

°≈‘Ëπ‡À¡Áπ‰¥â‡™àπ‡¥’¬«°—∫√Ÿª·∫∫ºß·Àâß πÕ°®“°π’È§«√

»÷°…“¥â“πμâπ∑ÿπ°“√º≈‘μ¥â«¬ 

 

 

√Ÿª∑’Ë 2 √âÕ¬≈–¢Õß°ä“´·Õ¡‚¡‡π’¬∑’Ë≈¥≈ßÀ≈—ß®“°‡μ‘¡‡Õπ‰´¡å‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫™ÿ¥§«∫§ÿ¡∑’Ë‰¡à¡’‡Õπ‰´¡å (ª√‘¡“≥°ä“´·Õ¡‚¡‡π’¬ 

 §‘¥‡ªìπ 100 %), error bar = standard error of mean 
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°‘μμ‘°√√¡ª√–°“» 
  

 §≥–ºŸâ«‘®—¬¢Õ¢Õ∫æ√–§ÿ≥ π“¬·æ∑¬å ¡π÷° »‘√‘æ“π∑Õß ∑’Ë„Àâ§«“¡Õπÿ‡§√“–Àåμ—«Õ¬à“ß‡Õπ‰´¡å™’«¿“æ  

(Biowish-P®) ·≈–¢Õ¢Õ∫§ÿ≥§≥–‡¿ —™»“ μ√å ¡À“«‘∑¬“≈—¬Õÿ∫≈√“™∏“π’ ∑’Ë„Àâ§«“¡Õπÿ‡§√“–ÀåÕÿª°√≥å ·≈– ∂“π

∑’Ë ”À√—∫∑”ß“π«‘®—¬„π§√—Èßπ’È 

‡Õ° “√Õâ“ßÕ‘ß   
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