
Film Coating Feasibitity of Alcoholic-Alkaling Treated Glutinous Rice Starch

91

Original Article

°“√»÷°…“§«“¡‡ªìπ‰ª‰¥â¢Õßøî≈å¡·ªÑß¢â“«‡Àπ’¬«¥—¥·ª√¥â«¬¥à“ß„π·Õ≈°ÕŒÕ≈å

‡æ◊ËÕ„™â ”À√—∫°“√‡§≈◊Õ∫øî≈å¡

A Feasibility Study of Alcoholic-Alkaline Treated Glutinous Rice Starch for

Film Coating

™‘√“«ÿ∏ ª∑ÿ¡∏π∑√—æ¬å1 Õ“√¡¬å μ—μμ–«–»“ μ√å2 ∏‡π» æß»å®√√¬“°ÿ≈3 º¥ÿß¢«—≠ ®‘μ‚√¿“ 2*

Chiravut Pathumthanasup1, Arom Tattawasart2, Thaned Pongjanyakul3, Padungkwan Chitropas2*

Received:   9 Aug 2010 Accepted:   24 sep 2010

∫∑§—¥¬àÕ
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Abstract

The objectives of this research were to study the properties of alcoholic-alkaline treated glutinous rice

starch (AGS) and to investigate the properties of AGS free film and AGS coated tablets using propranolol

hydrochloride as a model drug.  The film forming properties of AGS were compared with those of hydroxypropyl

methylcellulose E15LV (HPMC).  The result showed that starch granule and gelatinization endotherm of AGS

was not appeared.  This indicated that AGS was amorphous form, which was confirmed by powder XRD.  The

swelling capacity and solubility of AGS in phosphate buffer pH 6.8 (PB 6.8) and 0.1 M HCl were higher than

those in distilled water (PW).  The solubility of AGS film in PB 6.8 and 0.1 M HCl, was not different, but higher

than that using PW.  The moisture adsorption and moisture permeability of AGS film were similar to HPMC film.

The moisture adsorption, disintegration time and T
50%

 of the AGS coated tablets were similar to the HPMC

coated tablets.  However, the AGS coated tablets showed rougher film surface than the HPMC coated tablets.  It

can be concluded that AGS can be used as a film former and it displayed strong feasibility for film coating of

tablets.

Keywords: Glutinous rice starch, alcoholic-alkaline treatment, film former, film coating

IJPS 2010: 6(3): 91-103

¢Õß·ªÑß ‚¥¬·ªÑß∑’Ë¡’ª√‘¡“≥Õ–¡‘‚≈  Ÿß„Àâøî≈å¡¡’

≈—°…≥–∑’Ë·¢Áß∑◊ËÕ·≈–‡ª√“–·μ°ßà“¬‡π◊ËÕß®“°¡’Õ—μ√“°“√

§◊πμ—« (retrogradation)  Ÿß ‚¡‡≈°ÿ≈¢Õß·ªÑß®÷ß

‡√’¬ßμ—«‰¥â‡√Á« ·μà·ªÑß∑’Ë¡’ª√‘¡“≥Õ–¡‘‚≈‡æ§μ‘π Ÿß¡’

Õ—μ√“°“√§◊πμ—«μË” ‚¡‡≈°ÿ≈·ªÑß‡°‘¥°“√‡√’¬ßμ—«‰¥â™â“°«à“

®÷ß∑”„Àâøî≈å¡¡’≈—°…≥–ÕàÕπ ¡’§«“¡·¢Áß·√ß ·≈–¬◊¥À¬ÿàπ

·≈–¡’°“√»÷°…“°“√„™â·ªÑß™π‘¥μà“ßÊ ‰¥â·°à ·ªÑß¡—πΩ√—Ëß

·ªÑß¢â“«‚æ¥ ·ªÑß¡—π ”ª–À≈—ß ·≈–·ªÑß¡—π¡◊Õ‡ ◊Õ ‡ªìπ

 “√°àÕøî≈å¡ ´÷Ëßæ∫«à“øî≈å¡∑’Ë‡μ√’¬¡®“°·ªÑßμà“ß™π‘¥°—π

¡’§ÿ≥ ¡∫—μ‘·μ°μà“ß°—π (Mali et al., 2006)

·ªÑß¢â“«‡Àπ’¬« (glutinous rice starch; GRS) ‰¥â

®“°¢â“«‡Àπ’¬«´÷Ëßª≈Ÿ°¡“°„π¿“§‡Àπ◊Õ·≈–¿“§μ–«—π

ÕÕ°‡©’¬ß‡Àπ◊Õ¢Õßª√–‡∑»‰∑¬  à«π„À≠à GRS „™â

ª√–‚¬™πå‡æ◊ËÕ∫√‘‚¿§„π§√—«‡√◊Õπ·≈–„πÕÿμ “À°√√¡

Õ“À“√ GRS ª√–°Õ∫¥â«¬ Õ–¡‘‚≈‡æ§μ‘π√âÕ¬≈– 99.7

·≈–Õ–¡‘‚≈ √âÕ¬≈– 0.3 (Kadan et al., 1997) ¡’°“√

»÷°…“‡∫◊ÈÕßμâπ‡°’Ë¬«°—∫°“√„™â GRS ‡ªìπ “√°àÕøî≈å¡

æ∫«à“°“√‡μ√’¬¡ “√≈–≈“¬·ªÑß∑’ËÕÿ≥À¿Ÿ¡‘ 95 Õß»“

‡´≈‡ ’́¬  ‡ªìπ‡«≈“ 18 π“∑’ ‰¥â¢Õß‡À≈«∑’Ë¡’§«“¡¢âπ

Àπ◊¥ “¡“√∂π”‰ª‡μ√’¬¡‡ªìπøî≈å¡‰¥â øî≈å¡∑’Ë‰¥â¡’°“√

μâ“π∑“π·√ß¥÷ß„°≈â‡§’¬ß°—∫øî≈å¡®“°·ªÑß¡—π ”ª–À≈—ß

(™‘√“«ÿ∏ ·≈–º¥ÿß¢«—≠,  2552) ·μàÕ¬à“ß‰√°Áμ“¡°“√

‡μ√’¬¡ GRS ‚¥¬«‘∏’¥—ß°≈à“«¡’¢âÕ®”°—¥ §◊Õ μâÕß§«∫§ÿ¡

∫∑π”
 “√°àÕøî≈å¡‰¥â∂Ÿ°π”¡“„™âª√–‚¬™πå„π°“√‡§≈◊Õ∫

øî≈å¡À√◊Õ∑”„Àâ‡ªìπ·ºàπøî≈å¡·≈â«π”‰ª„™âß“π„π¥â“πμà“ßÊ

·μà®”‡ªìπ μâÕß‡≈◊Õ°„™â “√°àÕøî≈å¡„Àâ‡À¡“– ¡°—∫ß“π∑’Ë

π”‰ª„™â μ—«Õ¬à“ß “√°àÕøî≈å¡ ‰¥â·°à hydroxypropyl

methyl cellulose ·≈– ethylcellulose ‡ªìπμâπ (Seitz

et al., 1986)  “√°àÕøî≈å¡‡À≈à“π’È®—¥‡ªìπæÕ≈‘‡¡Õ√å

 —ß‡§√“–Àå  “¡“√∂π”¡“‡μ√’¬¡‡ªìπ “√‡§≈◊Õ∫‰¥âßà“¬

 ‚¥¬°“√°√–®“¬æÕ≈‘‡¡Õ√å„πμ—«∑”≈–≈“¬∑’Ë‡À¡“– ¡ ·μà

æÕ≈‘‡¡Õ√å —ß‡§√“–Àå¡’√“§“·æß·≈–μâÕßπ”‡¢â“®“°μà“ß

ª√–‡∑» ®÷ß‰¥â¡’°“√π”æÕ≈‘‡¡Õ√å®“°∏√√¡™“μ‘¡“‡ªìπ

 “√°àÕøî≈å¡ ‰¥â·°à alginate, chitosan, pectin ·≈– starch

‡ªìπμâπ (Pongjanyakul and Puttipipatkhachorn, 2007;

Bourtoom, 2008; ¿Ÿ√‘ “, 2547) Õ¬à“ß‰√°Áμ“¡°“√π”

æÕ≈‘‡¡Õ√å®“°∏√√¡™“μ‘¡“‡ªìπ “√°àÕøî≈å¡ ¬—ß‰¡à‡ªìπ∑’Ë

π‘¬¡π—° ‡π◊ËÕß®“°¬—ß¡’§ÿ≥ ¡∫—μ‘∑’Ë‰¡à‡À¡“– ¡

·ªÑß (starch) ‡ªìπæÕ≈‘‡¡Õ√å®“°∏√√¡™“μ‘™π‘¥

Àπ÷Ëß ∑’Ëª√–°Õ∫¥â«¬Àπà«¬¬àÕ¬ §◊Õ anhydroglucose unit

‡™◊ËÕ¡μàÕ°—π¥â«¬æ—π∏– glycosidic linkage ‰¥â‡ªìπ

 “√ª√–°Õ∫∑’Ë ”§—≠ 2 ™π‘¥ §◊Õ Õ–¡‘‚≈  ·≈– Õ–¡‘‚≈

‡æ§μ‘π ´÷Ëß·ªÑß·μà≈–™π‘¥¡’ —¥ à«π¢ÕßÕ–¡‘‚≈ ·≈–

Õ–¡‘‚≈‡æ§μ‘π∑’Ë·μ°μà“ß°—π ‡¡◊ËÕπ”¡“„™â‡ªìπ “√°àÕ

øî≈å¡∑”„Àâ‰¥âøî≈å¡∑’Ë¡’§ÿ≥ ¡∫—μ‘·μ° μà“ß°—πμ“¡™π‘¥
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Õÿ≥À¿Ÿ¡‘·≈–‡«≈“∑’Ë„™â„π°“√‡μ√’¬¡∑’Ë·πàπÕπ ‡æ◊ËÕ„Àâ‡°‘¥

¢Õß‡À≈«∑’Ë¡’§ÿ≥ ¡∫—μ‘μ“¡μâÕß°“√ ¥—ßπ—Èπ®÷ß¡’°“√

æ—≤π“«‘∏’°“√¥—¥·ª√ ¿“æ·ªÑß‡æ◊ËÕ„Àâ‰¥â·ªÑß∑’Ë¡’

§ÿ≥ ¡∫—μ‘μ“¡μâÕß°“√ °√–∫«π°“√¥—¥·ª√·ªÑß¢â“«

‡Àπ’¬«¥â«¬¥à“ß„π ¿“«–·Õ≈°ÕŒÕ≈å ∑”„Àâ·ªÑß¢â“«

‡Àπ’¬«¥—¥·ª√∑’Ë‰¥â “¡“√∂≈–≈“¬„ππÈ”∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß

‡°‘¥°“√æÕßμ—«·≈–‰¥â¢Õß‡À≈«∑’Ë¡’§«“¡¢âπÀπ◊¥

(º¥ÿß¢«—≠ ·≈–πÿ«—μ√, 2551) ·≈–°“√»÷°…“‡∫◊ÈÕßμâπ

‚¥¬°“√„™â·ªÑß¥—¥·ª√π’Èº ¡°—∫ hydroxypropyl

methylcellulose ¥â«¬Õ—μ√“ à«π 60 μàÕ 40 æ∫«à“

 “¡“√∂‡μ√’¬¡‡ªìπ·ºàπøî≈å¡‰¥â

¥—ßπ—Èπß“π«‘®—¬π’È ®÷ß‡ªìπ°“√»÷°…“§ÿ≥ ¡∫—μ‘¢Õß

·ªÑß¢â“«‡Àπ’¬«¥—¥·ª√¥â«¬¥à“ß„π ¿“«–∑’Ë¡’·Õ≈°ÕŒÕ≈å

∑’Ë‡μ√’¬¡‰¥â »÷°…“§ÿ≥ ¡∫—μ‘¢Õßøî≈å¡·ªÑß¢â“«‡Àπ’¬«¥—¥

·ª√ ·≈–»÷°…“§ÿ≥ ¡∫—μ‘¢Õß¬“‡¡Á¥‡§≈◊Õ∫øî≈å¡·ªÑß

¢â“«‡Àπ’¬«¥—¥·ª√ ∑—Èßπ’È‡ªìπ°“√ª√–¬ÿ°μå„™â·ªÑß¢â“«‡Àπ’¬«

‡æ◊ËÕ°àÕ„Àâ‡°‘¥ª√–‚¬™πå„π¥â“πÕÿμ “À°√√¡∑’Ë‡°’Ë¬«¢âÕß

°—∫°“√‡§≈◊Õ∫øî≈å¡·≈–°“√„™â·ºàπøî≈å¡ Õ’°∑—Èß‡ªìπ°“√

‡æ‘Ë¡¡Ÿ≈§à“¢Õßº≈º≈‘μ∑“ß°“√‡°…μ√¢Õßª√–‡∑»

«‘∏’¥”‡π‘π°“√«‘®—¬
1.  “√‡§¡’·≈–‡§√◊ËÕß¡◊Õ∑’Ë„™â„π°“√«‘®—¬

 “√‡§¡’

·ªÑß¢â“«‡Àπ’¬« (Cho-Heng Company,

Thailand), 95% ·Õ≈°ÕŒÕ≈å (°√¡ √√æ “¡‘μ, ª√–‡∑»

‰∑¬), ‚´‡¥’¬¡‰Œ¥√Õ°‰´¥å (Lab-Scan, Ireland),

°√¥‰Œ‚¥√§≈Õ√‘° (BDH PROLABO, Belgium),

°√¥´‘μ√‘°‚¡‚π‰Œ‡¥√μ (Lab-Scan, Ireland), ‚æ√æ√“

‚π≈Õ≈‰Œ‚¥√§≈Õ‰√¥å (Jiangsu Yabang, China),

‰¡‚§√§√‘ μÕ≈‰≈πå‡´≈≈Ÿ‚≈  æ’‡Õ™ 102 (Novacel® PH

102, FMC BioPolymer, Ireland), ‰Œ¥√Õ´’‚æ√æ‘≈‡¡∑‘≈

‡´≈≈Ÿ‚≈  Õ’ 15 ‡Õ≈«’ æ√’‡¡’¬¡ (Rama Production,

Thailand), ‰¥‚´‡¥’¬¡‰Œ‚¥√‡®πøÕ ‡øμ (Ajax

Finechem, Australia), §Õ≈≈Õ¥Õ≈´‘≈‘§Õπ‰¥ÕÕ°‰´¥å

(Aerosil® 200, Evonik Industries, Germany),

·¡°‡π‡ ’́¬¡ ‡μ’¬‡√μ (Fluka Chemika, Switzerland)

‚´‡¥’¬¡§≈Õ‰√¥å (Ajax Finechem, Australia)

‡§√◊ËÕß¡◊Õ

‡§√◊ËÕß¥‘ø‡øÕ‡√π‡™’¬≈ ·°ππ‘Ëß·§≈Õ√’‡¡∑√’

(DSC 822e, Mettler Toledo, Switzerland), ‡§√◊ËÕß

μÕ°¬“‡¡Á¥™π‘¥ “°‡¥’Ë¬« (EKO, ∫. ‡À¬’Ë¬«‡Œß ®”°—¥,

ª√–‡∑»‰∑¬), ‡§√◊ËÕß«—¥°“√ª≈¥ª≈àÕ¬μ—«¬“¢Õß¬“‡¡Á¥

(VK-7000/8000, Vankel Technology Group, USA),

‡§√◊ËÕß«—¥°“√¥Ÿ¥°≈◊π· ß¬Ÿ«’ (UV-1201, SHIMADZU,

Japan), ‡§√◊ËÕß«—¥§«“¡Àπ◊¥ (DV-III,Brookfield®

Engineering, USA), °≈âÕß∂à“¬¿“æÕ‘‡≈§μ√Õπ·∫∫

 àÕß°√“¥ (JSM-5410LV, JEOL, Japan), ‡§√◊ËÕßÀ“

‚§√ß √â“ßº≈÷°¢Õß “√¥â«¬√Ÿª·∫∫°“√‡≈’È¬«‡∫π√—ß ’‡Õ°´å

(D8 Discover, Bruker AXS, Germany), ‡§√◊ËÕß«—¥°“√

·μ°μ—«¢Õß¬“‡¡Á¥ (QC-21, Hanson Research, USA),

‡§√◊ËÕß«—¥§«“¡‡ªìπ°√¥¥à“ß (M250, CORNING®,

England), ‡§√◊ËÕß‡§≈◊Õ∫¬“‡¡Á¥ (Thai Coater, FC15é,

Pharmaceutical and Medical Supply, Thailand), ‡§√◊ËÕß

«—¥§«“¡·¢Áß¢Õß¬“‡¡Á¥ (VK 200, Vankel,

BenchsarerTM Series, USA.), ‡§√◊ËÕßªíòπ‡À«’Ë¬ßÀπ’»Ÿπ¬å

(Biofuge 28RS, HERAEUS®, Germany), Õà“ßπÈ”

§«“¡‡√Á«‡Àπ◊Õ‡ ’¬ß (Transsonic T 700/H, Elma®,

Germany)

2. «‘∏’°“√∑¥≈Õß

°“√¥—¥·ª√·ªÑß¢â“«‡Àπ’¬«¥â«¬¥à“ß„π·Õ≈°ÕŒÕ≈å

‚ª√¬ GRS 200 °√—¡ (g) ≈ß„π·Õ≈°ÕŒÕ≈å

§«“¡‡¢â¡¢âπ 40% ‚¥¬πÈ”Àπ—° (%w/w) 1,800 g §π

„Àâ‡¢â“°—π ‡μ‘¡ “√≈–≈“¬‚´‡¥’¬¡‰Œ¥√Õ°‰´¥å§«“¡

‡¢â¡¢âπ 2.1 ‚¡≈“√å (M) 400 g ¥â«¬Õ—μ√“ 20 °√—¡μàÕπ“∑’

(g/min) ®“°π—Èπ‡μ‘¡·Õ≈°ÕŒÕ≈å 40 %w/w 1,600 g

§π„Àâ‡¢â“°—π ®“°π—Èπ‡μ‘¡ “√≈–≈“¬°√¥‰Œ‚¥√§≈Õ√‘°„π

·Õ≈°ÕŒÕ≈å 40 %w/w §«“¡‡¢â¡¢âπ 1 M 400 g Õ—μ√“

20 g/min §π„Àâ‡¢â“°—π ·¬° à«π„ ÕÕ°·≈â«‡μ‘¡

·Õ≈°ÕŒÕ≈å 40 %w/w 400 g ≈ß„πμ–°Õπ·ªÑß §π

μ–°Õπ·ªÑß®π°√–®“¬μ—« ‡μ‘¡ “√≈–≈“¬°√¥ ‘́μ√‘°„π

·Õ≈°ÕŒÕ≈å 40 %w/w §«“¡‡¢â¡¢âπ 0.5 M 200 g Õ—μ√“

20 g/min §π„Àâ‡¢â“°—π ·¬°μ–°Õπ·ªÑß‡æ◊ËÕπ”¡“≈â“ß

¥â«¬·Õ≈°ÕŒÕ≈å 95 %w/w 800 g π”·ªÑß„ à„π∂“¥ 

·μπ‡≈  °√–®“¬„Àâ‡ªìπ™‘Èπ‡≈Á°Ê Õ∫∑’Ë 50 Õß»“‡´≈‡ ’́¬ 

(oC) π“π 24 ™—Ë«‚¡ß (hr) ·≈â«π”‰ª∫¥≈¥¢π“¥

§—¥¢π“¥ºà“π·√àß¡“μ√∞“π 100 mesh ‰¥â‡ªìπ AGS „π

√Ÿª·∫∫ºß
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»÷°…“§ÿ≥ ¡∫—μ‘¢Õß·ªÑß¢â“«‡Àπ’¬«¥—¥·ª√œ

≈—°…≥–¿“¬πÕ°¢Õß·ªÑß

°“√»÷°…“¢π“¥·≈–≈—°…≥–√Ÿª√à“ß¢Õß·ªÑß

¢â“«‡Àπ’¬«¥—¥·ª√œ (AGS) ‚¥¬°“√‚ª√¬ºß·ªÑß≈ß

∫π μ—∫·≈â«‡§≈◊Õ∫¥â«¬∑Õß (gold) π”‰ªμ√«®¥Ÿ¥â«¬

°≈âÕß∂à“¬¿“æÕ‘‡≈§μ√Õπ·∫∫ àÕß°√“¥ (Scanning

Electron Microscope; SEM) ‡ª√’¬∫‡∑’¬∫

¿“æ∂à“¬∑’Ë‰¥â°—∫ GRS

§ÿ≥ ¡∫—μ‘¥â“π§«“¡√âÕπ¢Õß·ªÑß

»÷°…“Õÿ≥À¿Ÿ¡‘∑’Ë∑”„Àâ AGS ‡°‘¥°“√

‡ª≈’Ë¬π·ª≈ß®“°¢Õß·¢Áß°≈“¬‡ªìπ‡®≈ (Gelatinization

Temperature; T
g
) ‚¥¬‡§√◊ËÕß¥‘ø‡øÕ√å‡√π‡™’¬≈ ·°ππ‘Ëß

·§≈Õ√’‡¡∑√’ (DSC) ‚¥¬™—Ëß·ªÑß 3.0-3.5 ¡‘≈≈‘°√—¡ (mg)

„ à„π∂“¥Õ≈Ÿ¡‘‡π’¬¡¢π“¥ 40 ‰¡‚§√≈‘μ√ (μL) ®“°π—Èπ

‡μ‘¡πÈ”°≈—Ëπª√‘¡“μ√ 7 μL ªî¥ºπ÷°¥â«¬Ω“Õ≈Ÿ¡‘‡π’¬¡ μ—Èß

∑‘Èß‰«â∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß‡ªìπ‡«≈“ 1 hr ·≈â«π”∂“¥μ—«Õ¬à“ß

‡¢â“∑¥ Õ∫„π‡§√◊ËÕß Õÿ≥À¿Ÿ¡‘∑¥ Õ∫ 25-100oC „π

Õ—μ√“ 10oC/min (Laovachirasuwanet al., 2010)

∫—π∑÷°°√“ø§ÿ≥ ¡∫—μ‘∑“ßÕÿ≥À¿Ÿ¡‘¢Õß·ªÑß ‰¥â·°à

Õÿ≥À¿Ÿ¡‘‡√‘Ë¡μâπ (Onset Temperature; T
o
) Õÿ≥À¿Ÿ¡‘ Ÿß ÿ¥

(Peak Temperature; T
p
 ) Õÿ≥À¿Ÿ¡‘ ÿ¥∑â“¬ (Endset

Temperature; T
c
 ) ·≈–‡Õπ∑—≈ªï (Enthalpy;

   H; ®Ÿ≈μàÕ°√—¡ (J/g)) ‡ª√’¬∫‡∑’¬∫°—∫ GRS ®”π«π

μ—«Õ¬à“ß n=3

‚§√ß √â“ßº≈÷°¢Õß·ªÑß

»÷°…“‚§√ß √â“ßº≈÷°¢Õß AGS ¥â«¬‡§√◊ËÕß

À“‚§√ß √â“ßº≈÷°¢Õß “√¥â«¬√Ÿª·∫∫°“√‡≈’È¬«‡∫π√—ß ’

‡Õ°´å (X-ray diffractometer) ‚¥¬„™â√—ß ’ copper (Cu)

°”Àπ¥ ¿“«–∑’Ë 40 °‘‚≈‚«≈å∑ 40 ¡‘≈≈‘·Õ¡ªá ¡ÿ¡

°√–∑∫¢Õß√—ß ’ 2Θ = 3-40 Õß»“ Õ—μ√“°“√ ·°π 0.03

Õß»“μàÕ ‡μª ∑’Ë 0.5 «‘π“∑’μàÕ ‡μª ‡ª√’¬∫‡∑’¬∫°—∫ GRS

§«“¡Àπ◊¥¢Õß “√≈–≈“¬·ªÑß

»÷°…“§«“¡Àπ◊¥¢Õß “√≈–≈“¬ AGS „π

 “√≈–≈“¬μ—«°≈“ß 3 ™π‘¥ ‰¥â·°à πÈ”°≈—Ëπ (PW), °√¥

‰Œ‚¥√§≈Õ√‘°§«“¡‡¢â¡¢âπ 0.1 M (0.1M HCl) ·≈–

øÕ ‡øμ∫—ø‡øÕ√å pH 6.8 (PB 6.8) ‚¥¬™—Ëßμ—«Õ¬à“ß·ªÑß

5.0 g „ à≈ß„π∫’°‡°Õ√å¢π“¥ 250 ¡‘≈≈‘≈‘μ√ (mL) ‡μ‘¡

 “√≈–≈“¬μ—«°≈“ß 30 g °«π®π·ªÑß°√–®“¬μ—« ·≈â«

‡μ‘¡ “√≈–≈“¬®π‰¥â “√≈–≈“¬·ªÑß 100 g §π„Àâ

°√–®“¬μ—« μ—Èß∑‘Èß‰«âπ“π 6 hr π”‰ª«—¥§«“¡Àπ◊¥¥â«¬

‡§√◊ËÕß Brookfield® Rheometer ‡ª√’¬∫‡∑’¬∫°—∫ GRS ‚¥¬

«—¥§«“¡Àπ◊¥∑’ËÕ—μ√“°“√‡©◊Õπ (shear rate) §ß∑’Ë

∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß 26 oC ®”π«πμ—«Õ¬à“ß n=3

»÷°…“§«“¡‡ªìπ°√¥-¥à“ß¢Õß “√≈–≈“¬·ªÑß

‚¥¬π” “√≈–≈“¬·ªÑß™ÿ¥‡¥’¬«°—∫°“√∑¥ Õ∫

§«“¡Àπ◊¥ ‰ª«—¥§à“§«“¡‡ªìπ°√¥-¥à“ß ¥â«¬‡§√◊ËÕß«—¥

§«“¡‡ªìπ°√¥-¥à“ß ‡ª√’¬∫‡∑’¬∫°—∫ GRS ®”π«πμ—«Õ¬à“ß

n=3

§«“¡ “¡“√∂„π°“√æÕßμ—«

»÷°…“§«“¡ “¡“√∂„π°“√æÕßμ—«¢Õß AGS

„π “√≈–≈“¬μ—«°≈“ß 3 ™π‘¥ (PW, 0.1M HCl ·≈– PB

6.8) ‚¥¬„Àâ V
0
 ‡ªìπ§à“ Tapped volume ¢Õßμ—«Õ¬à“ß

·ªÑß 2.0 g ®“°π—Èπ„ àμ—«Õ¬à“ß·ªÑßπÈ”Àπ—° 2.0 g ≈ß„π

°√–∫Õ°μ«ß¢π“¥ 100 mL ‡μ‘¡ “√≈–≈“¬μ—«°≈“ß

80 mL ‡¢¬à“π“π 5 min ‡æ◊ËÕ„Àâ·ªÑß°√–®“¬μ—« ª√—∫

ª√‘¡“μ√„Àâ§√∫ 100 mL μ—Èß∑‘Èß‰«â 24 hr ·≈â«Õà“π§à“

‚¥¬ —ß‡°μ™—Èπª√‘¡“μ√¢Õß·ªÑß∑’ËæÕßμ—« (V) ∑’Ë·¬°™—Èπ

°—∫ “√≈–≈“¬μ—«°≈“ß„π°√–∫Õ°μ«ß ‡ª√’¬∫‡∑’¬∫°—∫

GRS ®”π«πμ—«Õ¬à“ß n=3 §”π«≥À“§«“¡ “¡“√∂„π

°“√æÕßμ—« ®“° Ÿμ√

Swelling Capacity = V/V
0

(1)

§«“¡ “¡“√∂„π°“√≈–≈“¬

»÷°…“§«“¡ “¡“√∂„π°“√≈–≈“¬¢Õß AGS

„π “√≈–≈“¬μ—«°≈“ß 3 ™π‘¥ (PW, 0.1M HCl ·≈– PB

6.8) (¥—¥·ª≈ß®“° Peerapattana et al., 2010) ‚¥¬

™—Ëß·ªÑß 0.25 g ≈ß„πÀ≈Õ¥∑¥≈Õßæ≈“ μ‘° ¢π“¥

50 mL ‡μ‘¡ “√≈–≈“¬®π§√∫πÈ”Àπ—° 25 g ªî¥

Ω“À≈Õ¥∑¥≈Õß π”‰ª‡¢¬à“π“π 30 min ·¬°μ–°Õπ

¥â«¬‡§√◊ËÕßªíòπ‡À«’Ë¬ßÀπ’»Ÿπ¬å∑’Ë§«“¡‡√Á« 5,000 √Õ∫μàÕ

π“∑’ (rpm) π“π 30 min π” à«π∫π∑’Ë„ πÈ”Àπ—°·¡àπ¬”

10 g „ à≈ß„π Petri-Dish Plate ™—ËßπÈ”Àπ—° “√≈–≈“¬

°àÕπÕ∫ π”‡¢â“Õ∫∑’ËÕÿ≥À¿Ÿ¡‘ 110 oC π“π 4 hr ®π

 “√≈–≈“¬·Àâß ™—ËßπÈ”Àπ—°À≈—ßÕ∫ À—°≈∫¥â«¬πÈ”Àπ—°

‡ª≈à“¢Õß Petri-Dish Plate ‰¥â§à“πÈ”Àπ—°¢Õß·ªÑß∑’Ë

 “¡“√∂≈–≈“¬‰¥â (W) ®”π«πμ—«Õ¬à“ß n=3 π”‰ª

§”π«≥À“§«“¡ “¡“√∂„π°“√≈–≈“¬¢Õß·ªÑß§‘¥‡ªìπ

‡ªÕ√å‡´Áπμå ®“° Ÿμ√

      % Solubility = 10xWx100 (2)

∇
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°“√‡μ√’¬¡øî≈å¡®“°·ªÑß¢â“«‡Àπ’¬«¥—¥·ª√

‚¥¬‚ª√¬·ªÑß 25 g „ππÈ”°≈—Ëπ 400 g °«π

π“π 1 hr ‡μ‘¡πÈ”°≈—Ëπ®π§√∫ 500 g °«πμàÕπ“π 15

min º ¡„Àâ‡ªìπ‡π◊ÈÕ‡¥’¬«°—π ‰¥â‡ªìπ “√≈–≈“¬øî≈å¡ AGS

§«“¡‡¢â¡¢âπ 5 %w/w ‡∑ “√≈–≈“¬øî≈å¡ 200 g ≈ß„π

∂“¥¢π“¥ 200x150 ¡‘≈≈‘‡¡μ√ (mm) π”‰ªÕ∫∑’Ë

Õÿ≥À¿Ÿ¡‘ 45oC ‡ªìπ‡«≈“ 24 hr ≈Õ°·ºàπøî≈å¡ÕÕ°®“°

∂“¥ ‡°Á∫·ºàπøî≈å¡„π ¿“«–∑’Ë§«∫§ÿ¡§«“¡™◊Èπ„π

dessicator ∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß

°“√»÷°…“§ÿ≥ ¡∫—μ‘¢Õßøî≈å¡·ªÑ ß¢â “«

‡Àπ’¬«¥—¥·ª√

§ÿ≥ ¡∫—μ‘°“√´÷¡ºà“π‰ÕπÈ”ºà“π·ºàπøî≈å¡

»÷°…“°“√´÷¡ºà“π‰ÕπÈ”ºà“π·ºàπøî≈å¡ AGS

(Water Vapor Permeability of Films; WVP) (¥—¥·ª≈ß

®“° Remunan-Lopez and Bodmeier, 1997) ‚¥¬„™â

¢«¥∑¥ Õ∫¢π“¥ 5 mL Ω“ªî¥¡’√Ÿ‡ªî¥¢π“¥‡ âπºà“

»Ÿπ¬å°≈“ß 10.5 mm ™—ËßπÈ”Àπ—°æ√âÕ¡‚Õ√‘ß·≈–Ω“ªî¥

∫—π∑÷°§à“πÈ”Àπ—°¢«¥∑¥ Õ∫‡ª≈à“ „ à silica gel πÈ”Àπ—°

5 g ∫—π∑÷°§à“πÈ”Àπ—° ™—ËßπÈ”Àπ—°øî≈å¡∑’Ëμ—¥‡ªìπ«ß°≈¡

¢π“¥ 1/
2
 π‘È« ∫—π∑÷°§à“πÈ”Àπ—°  «¡·ºàπøî≈å¡‡¢â“°—∫Ω“

¢«¥∑¥ Õ∫·≈â«∑—∫¥â«¬‚Õ√‘ß ª√–°Õ∫‡¢â“°—∫¢«¥∑¥ Õ∫

∫—π∑÷°§à“πÈ”Àπ—° π”‡¢â“«“ß∑¥ Õ∫„π‚∂§«∫§ÿ¡

§«“¡™◊Èπ∑’Ë 75±2% RH ∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß À≈—ß®“°π—Èππ”

¢«¥∑¥ Õ∫ÕÕ°¡“™—ËßπÈ”Àπ—°‡¡◊ËÕ‡«≈“ºà“π‰ª ∑’Ë 30

min,1, 2, 6, 12, 24, 36, 48 ·≈– 60 hr §”π«≥À“

πÈ”Àπ—°∑’Ë‡æ‘Ë¡¢÷ÈπμàÕæ◊Èπ∑’Ë·≈–§«“¡Àπ“¢Õßøî≈å¡ ‰¥â§à“

Water Vapor Transmission Rate (WVTR) ·≈– WVP

®”π«πμ—«Õ¬à“ß n = 3 ‚¥¬„™â Ÿμ√

WVTR(g./m2.d)  = (G/t)/Area (3)

WVP (g.mm./m2.d.kPa)

=( WVTRxThickness of Film)/(Sx(R
1
-R

2
) (4)

‚¥¬ G/t §◊Õ §«“¡™—π∑’Ë‡ªìπ‡ âπμ√ß¢Õß°√“ø

√–À«à“ß πÈ”Àπ—°∑’Ë‡ª≈’Ë¬π·ª≈ß (G) ∑’Ë‡«≈“ (t) 24 hr

Area §◊Õ §à“æ◊Èπ∑’ËÀπâ“μ—¥∑¥ Õ∫¢Õß·ºàπøî≈å¡ =

92.242 mm2

       S §◊Õ §à“§«“¡¥—π‰ÕπÈ”Õ‘Ë¡μ—«∑’Ë 25oC = 23.76

¡‘≈≈‘‡¡μ√ª√Õ∑ (mmHg) (0.1333x103 ª“ §“≈ (Pa)

‡∑à“°—∫ 1 mmHg)

R
1
  §◊Õ §«“¡™◊Èπ —¡æ—∑∏å„π‚∂∑¥ Õ∫ = 75%RH

R
2
 §◊Õ §«“¡™◊Èπ —¡æ—∑∏å„π¢«¥∑¥ Õ∫ = 0%RH

°“√§ÿ≥ ¡∫—μ‘„π°“√¥Ÿ¥´—∫§«“¡™◊Èπ¢Õßøî≈å¡

»÷°…“§ÿ≥ ¡∫—μ‘„π°“√¥Ÿ¥§«“¡™◊Èπ¢Õß·ºàπøî≈å¡

AGS (Water Uptake of Films; WU) (¥—¥·ª≈ß®“°

Bourtoom, 2008) ∑”‚¥¬™—ËßπÈ”Àπ—°·ºàπøî≈å¡∑’Ëμ—¥

‡ªìπ«ß°≈¡¢π“¥ 1/2 π‘È« ∫—π∑÷°§à“πÈ”Àπ—° (W
0
) «“ß

·ºàπøî≈å¡„π¢«¥∑¥ Õ∫ªî¥Ω“„Àâ π‘∑ ∫—π∑÷°§à“πÈ”Àπ—°

√«¡∑’Ë‰¥â π”¢«¥∑¥ Õ∫∑’Ë‡ªî¥Ω“ÕÕ° ∑¥ Õ∫„π‚∂

§«∫§ÿ¡§«“¡™◊Èπ 75%RH ∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß À≈—ß®“°π—Èπ

π”¢«¥∑¥ Õ∫ÕÕ°®“°‚∂§«∫§ÿ¡‡¡◊ËÕ‡«≈“ºà“π‰ª 30

min,1, 2, 6, 12, 24, 36, 48 ·≈– 60 hr √’∫ªî¥Ω“„Àâ

 π‘∑ π”‰ª™—ËßπÈ”Àπ—°À“πÈ”Àπ—°¢Õß·ºàπøî≈å¡ (W) ‚¥¬

À—°≈∫πÈ”Àπ—°¢«¥∑¥ Õ∫ §”π«≥À“πÈ”Àπ—°∑’Ë‡æ‘Ë¡¢÷Èπ

μàÕæ◊Èπ∑’Ë·≈–§«“¡Àπ“¢Õß·ºàπøî≈å¡ ®”π«πμ—«Õ¬à“ß

n = 3 ‚¥¬„™â Ÿμ√

      %WU  =((W-W
0
)/W

0
)x100 (5)

°“√»÷°…“°“√≈–≈“¬¢Õß·ºàπøî≈å¡ (Solubiity of

films)

»÷°…“°“√≈–≈“¬¢Õß·ºàπøî≈å¡ AGS „π “√≈–≈“¬

μ—«°≈“ß 3 ™π‘¥ (PW, 0.1MPHCl ·≈– PB 6.8)

‚¥¬μ—¥øî≈å¡„Àâ¡’¢π“¥ 25x25 mm ∫—π∑÷°πÈ”Àπ—°øî≈å¡

°àÕπ∑¥ Õ∫ (T
0
) ·≈–πÈ”Àπ—°™ÿ¥∑¥ Õ∫‡ª≈à“ (·ºàπ

μ–·°√ß‡∫Õ√å 100 mesh ¢π“¥ 60x60 mm ¬°¢Õ∫ Ÿß

5 mm ∑—Èß ’Ë¥â“π) «“ß·ºàπøî≈å¡∫π™ÿ¥∑¥ Õ∫ π”‰ª∑¥

 Õ∫„π∫’°‡°Õ√å 1,000 mL ∑’Ë¡’ “√≈–≈“¬μ—«°≈“ß

800 mL „π≈—°…≥–·¢«π≈Õ¬Õ¬Ÿà≈÷°≈ß‰ª„π “√≈–≈“¬

50 mm ∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß ‡«≈“∑¥ Õ∫‡√‘Ë¡μâπ‡¡◊ËÕ™ÿ¥

∑¥ Õ∫ —¡º—  “√≈–≈“¬μ—«°≈“ß ®“°π—Èππ”™ÿ¥∑¥ Õ∫

ÕÕ°®“° “√≈–≈“¬∑’Ë‡«≈“ºà“π‰ª 5, 10, 15, 30 ·≈–

60 min π”‰ªÕ∫„πμŸâÕ∫≈¡√âÕπ ∑’Ë 80oC ‡ªìπ‡«≈“ 30

min ·≈â«™—ËßπÈ”Àπ—°À≈—ß°“√Õ∫ À—°≈∫πÈ”Àπ—°™ÿ¥∑¥ Õ∫

‰¥â§à“πÈ”Àπ—°øî≈å¡∑’Ë‡À≈◊ÕÕ¬Ÿà (T) ∫—π∑÷°§à“πÈ”Àπ—°∑’Ë‰¥â

§”π«≥À“πÈ”Àπ—°øî≈å¡∑’Ë≈–≈“¬‰¥â‡ªìπ√âÕ¬≈–°“√
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≈–≈“¬¢Õßøî≈å¡ ‡ª√’¬∫‡∑’¬∫°—∫ HPMC ®”π«πμ—«Õ¬à“ß

n = 3 ‚¥¬„™â Ÿμ√

      %Solubility =((T -T
0
)/T

0
)x100 (6)

°“√»÷°…“§ÿ≥ ¡∫—μ‘¢Õß¬“‡¡Á¥‡§≈◊Õ∫øî≈å¡

°“√‡μ√’¬¡¬“‡¡Á¥·°π

„™â‚æ√æ√“‚π≈Õ≈‰Œ‚¥√§≈Õ‰√¥å (propranolol

hydrochloride; PPNL HCl) ‡ªìπ¬“μâπ·∫∫ ‡μ√’¬¡¥â«¬

«‘∏’μÕ°‚¥¬μ√ß (direct compression) ‚¥¬¬“‡¡Á¥·°π

·μà≈–‡¡Á¥¡’πÈ”Àπ—° 300 mg ́ ÷Ëßª√–°Õ∫¥â«¬ PPNL HCl

40 mg Novacel® PH 102 256.4 mg colloidal

silicone dioxide 0.6 mg ·≈– magnesium stearate

3 mg π”‰ªμÕ°Õ—¥¥â«¬‡§√◊ËÕßμÕ°¬“‡¡Á¥™π‘¥ “°‡¥’Ë¬«

‚¥¬°”Àπ¥¢π“¥¥â«¬ “°-‡∫â“ ¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß

3/8 π‘È« º‘«Àπâ“‚§âß ·≈–‡¡Á¥¬“¡’§«“¡·¢Áß 17-19 kg

°“√‡§≈◊Õ∫øî≈å¡¬“‡¡Á¥

‡μ√’¬¡ “√‡§≈◊Õ∫∑’Ë¡’ “√°àÕøî≈å¡®“° AGS §«“¡

‡¢â¡¢âπ 5 %w/w ‚¥¬¡’°≈ÿà¡‡ª√’¬∫‡∑’¬∫ §◊Õ HPMC ∑’Ë

§«“¡‡¢â¡¢âπ 5%w/w

‡§≈◊Õ∫¬“‡¡Á¥¥â«¬ “√‡§≈◊Õ∫∑’Ë√–¥—∫¢Õß “√°àÕ

øî≈å¡§‘¥‡ªìπ 3 % ¢ÕßπÈ”Àπ—°‡¡Á¥¬“·°π (3 % weight

increased) ¥â«¬‡§√◊ËÕß‡§≈◊Õ∫ Thai Coater® 15é  ¿“«–

„π°“√‡§≈◊Õ∫¬“‡¡Á¥ §◊Õ ‡¡Á¥¬“·°π 1,500 g,  “√‡§≈◊Õ∫

900 g Õÿ≥À¿Ÿ¡‘≈¡‡¢â“„π√–∫∫ = 85±2 oC ·≈–ÕÕ°

®“°√–∫∫ = 58±2 oC §«“¡‡√Á«À¡ÿπÀ¡âÕ‡§≈◊Õ∫ = 10

rpm·√ß¥—πÕ“°“»À—«æàπ≈–ÕÕß “√‡§≈◊Õ∫ = 550 kPa

·≈–Õ—μ√“°“√ªÑÕπ “√‡§≈◊Õ∫ = 6.5 g/min

°“√»÷°…“§«“¡·¢Áß¢Õß¬“‡¡Á¥‡§≈◊Õ∫øî≈å¡

»÷°…“§«“¡·¢Áß¢Õß¬“‡¡Á¥‡§≈◊Õ∫ ‚¥¬ ÿà¡¬“‡¡Á¥

‡§≈◊Õ∫‰ª∑¥ Õ∫¥â«¬‡§√◊ËÕß«—¥§«“¡·¢Áß¢Õß¬“‡¡Á¥

∫—π∑÷°§à“∑’Ë«—¥‰¥â ®”π«πμ—«Õ¬à“ß n =10

°“√»÷°…“°“√·μ°μ—«¢Õß¬“‡¡Á¥‡§≈◊Õ∫

»÷°…“§«“¡ “¡“√∂„π°“√·μ°μ—«¢Õß¬“‡¡Á¥

‡§≈◊Õ∫ ‚¥¬ ÿà¡¬“‡¡Á¥‡§≈◊Õ∫‰ª∑¥ Õ∫¥â«¬‡§√◊ËÕß«—¥

°“√·μ°μ—«¢Õß¬“‡¡Á¥ „™âπÈ”°≈—Ëπ‡ªìπ “√≈–≈“¬μ—«°≈“ß

∫—π∑÷°§à“∑’Ë«—¥‰¥â ®”π«πμ—«Õ¬à“ß n = 6

°“√»÷°…“°“√ª≈¥ª≈àÕ¬μ—«¬“ ”§—≠¢Õß¬“‡¡Á¥

‡§≈◊Õ∫

             »÷°…“§ÿ≥ ¡∫—μ‘„π°“√ª≈¥ª≈àÕ¬μ—«¬“ PPNL

HCl ®“°¬“‡¡Á¥‡§≈◊Õ∫øî≈å¡ ∑¥ Õ∫¥â«¬‡§√◊ËÕß«—¥°“√

ª≈¥ª≈àÕ¬¬“®“°¬“‡¡Á¥ ∑¥ Õ∫„π “√≈–≈“¬°√¥

‰Œ‚¥√§≈Õ√‘° §«“¡‡¢â¡¢âπ 1 μàÕ 100 ª√‘¡“μ√ 1,000

mL ∑”°“√ ÿà¡ “√≈–≈“¬∑¥ Õ∫∑’Ë‡«≈“ºà“π‰ª 2, 5, 8,

12, 20, 30, 45 ·≈– 60 min π”‰ª«—¥§à“°“√¥Ÿ¥°≈◊π

· ß∑’Ë§«“¡¬“«§≈◊Ëπ 289 π“‚π‡¡μ√ (nm) À“§à“√âÕ¬

≈–¢Õßª√‘¡“≥μ—«¬“ PPNL HCl ∑’Ë “¡“√∂ª≈¥ª≈àÕ¬

‰¥â∑’Ë‡«≈“ 30 min μ“¡¢âÕ°”Àπ¥„π USP 31, NF 26,

2008 ¢Õß¬“‡¡Á¥ PPNL HCl  ·≈–§”π«≥À“§à“‡«≈“

„π°“√ª≈¥ª≈àÕ¬μ—«¬“®“°¬“‡¡Á¥‡§≈◊Õ∫‰¥â√âÕ¬≈– 50

(T
50

%) ‡ª√’¬∫‡∑’¬∫°—∫¬“‡¡Á¥‡§≈◊Õ∫øî≈å¡ HPMC

®”π«πμ—«Õ¬à“ß n = 6

°“√¥Ÿ¥´—∫§«“¡™◊Èπ¢Õß¬“‡¡Á¥‡§≈◊Õ∫øî≈å¡

»÷°…“°“√¥Ÿ¥´—∫§«“¡™◊Èπ ¢Õß¬“‡¡Á¥‡§≈◊Õ∫øî≈å¡

(Moisture Absorption of film coated tablets; MA) „™â

¢«¥∑¥ Õ∫¢π“¥ 5 mL ∑”‚¥¬™—ËßπÈ”Àπ—°¬“‡¡Á¥∑¥ Õ∫

∫—π∑÷°§à“πÈ”Àπ—° (T
0
) ™—ËßπÈ”Àπ—°¢«¥∑¥ Õ∫‡ª≈à“

æ√âÕ¡Ω“ ∫—π∑÷°§à“πÈ”Àπ—°∑’Ë™—Ëß‰¥â «“ß¬“‡¡Á¥„π¢«¥

∑¥ Õ∫∑’Ë‡ªî¥Ω“ÕÕ° π”‡¢â“∑¥ Õ∫„π‚∂§«∫§ÿ¡

§«“¡™◊Èπ∑’Ë 75%RH ∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß À≈—ß®“°π—Èππ”¢«¥

∑¥ Õ∫ÕÕ°®“°‚∂§«∫§ÿ¡ ‡¡◊ËÕ‡«≈“ºà“π‰ª 30 min,1,

2, 6, 12, 24, 36, 48 ·≈– 60 hr √’∫ªî¥Ω“„Àâ π‘∑ π”

‰ª™—ËßÀ“πÈ”Àπ—°¢Õß¬“‡¡Á¥‡§≈◊Õ∫øî≈å¡ (T) ‚¥¬À—°≈∫

πÈ”Àπ—°¢«¥∑¥ Õ∫ §”π«≥À“πÈ”Àπ—°∑’Ë‡ª≈’Ë¬π ‰ª‡ªìπ

√âÕ¬≈–¢Õß°“√¥Ÿ¥´—∫§«“¡™◊Èπ∑’Ë‡«≈“ 60 hr ‡ª√’¬∫

‡∑’¬∫°—∫¬“‡¡Á¥∑’Ë‰¡à‰¥â‡§≈◊Õ∫ ·≈–¬“‡¡Á¥∑’Ë‡§≈◊Õ∫¥â«¬

HPMC ®”π«πμ—«Õ¬à“ß n = 3 ‚¥¬„™â Ÿμ√

%MA = (((T-T
0
)/ T

0
)x100)

sample 
 - (((T-T

0
) / T

0
)x100) 

core
 (7)

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈∑“ß ∂‘μ‘

°“√«‘‡§√“–Àåμ—«Õ¬à“ß

 ∂‘μ‘‡™‘ßæ√√≥“ (Descriptive Statistics) À“§à“

·π«‚πâ¡‡¢â“ Ÿà à«π°≈“ß (§à“‡©≈’Ë¬; mean) ·≈–°“√

°√–®“¬¢âÕ¡Ÿ≈ (§à“‡∫’Ë¬ß‡∫π¡“μ√∞“π; Standard

Deviation; SD)

«‘‡§√“–Àå¢âÕ¡Ÿ≈∑“ß ∂‘μ‘

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈∑“ß ∂‘μ‘¥â«¬‚ª√·°√¡ SPSS,

V17.0, KKU License, ID: 5068054, Serial:

5068054 μ—Èß ¡¡μ‘∞“π·∫∫ Õß∑“ß (two-sided test)

∫π ¡¡μ‘∞“π H
0
:  μ1 = μ2 - μ...., H

a
: H

0
 is false
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°”Àπ¥ α = 0.05 „™â multiple comparisons:

Tukeys HSD (Honestly Significant Difference) „π

°“√æ‘ Ÿ®πå§«“¡·μ°μà“ß°—π

º≈°“√»÷°…“«‘®—¬
1. §ÿ≥ ¡∫—μ‘¢Õß·ªÑß¢â“«‡Àπ’¬«¥—¥·ª√œ

§ÿ≥ ¡∫—μ‘¢Õß AGS ∑’Ë‰¥â»÷°…“„π§√—Èßπ’È ‰¥â·°à

≈—°…≥–¿“¬πÕ° §ÿ≥ ¡∫—μ‘¥â“π§«“¡√âÕπ §ÿ≥ ¡∫—μ‘

¥â“π‚§√ß √â“ßº≈÷° §«“¡ “¡“√∂æÕßμ—« °“√≈–≈“¬

§«“¡‡ªìπ°√¥¥à“ß ·≈–§«“¡Àπ◊¥ ¡’§«“¡·μ°μà“ß®“°

GRS ´÷Ëß‰¥âº≈¥—ß· ¥ß„π√Ÿª∑’Ë 1-3 ·≈–μ“√“ß∑’Ë 1

√Ÿª∑’Ë 1 ≈—°…≥–¢Õß GRS (°) ·≈– AGS (¢) ∑’Ë°”≈—ß

¢¬“¬ 2,000 ‡∑à“ ‚¥¬‡∑§π‘§ SEM

√Ÿª∑’Ë 2 ‡∑Õ√å‚¡·°√¡¢Õß GRS ·≈– AGS ¥â«¬‡§√◊ËÕß

DSC

√Ÿª∑’Ë 3 √Ÿª·∫∫‡≈’È¬«‡∫π√—ß ’‡Õ°´å¢Õß GRS ·≈– AGS

¥â«¬‡§√◊ËÕß XRD
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PW 1.66±0.12 0.48±3.61 5.37±0.09 N/A

GRS 0.1MHCl 1.60±0.12 0.38±1.66 1.00±0.02 N/A

PB 6.8 1.66±0.24 0.46±4.77 6.85±0.03 N/A

PW 4.11±0.09 57.11±1.66 7.72±0.03 180.48±4.06

AGS 0.1MHCl 4.61±0.32 61.11±3.21 1.06±0.04 64.76±1.49

PB 6.8 6.44±0.04 62.69±1.60 6.86±0.06 543.10±7.15

§«“¡Àπ◊¥∑’ËÕ—μ√“°“√‡©◊Õπ (Shear rate) 28 sec-1  ∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß

§«“¡Àπ◊¥¢Õß “√≈–≈“¬ HPMC 5% w/w „ππÈ”°≈—Ëπ ‡∑à“°—∫ 111.55±1.69 cps

§«“¡‡ªìπ°√¥¥à“ß¢Õß “√≈–≈“¬ HPMC 5% w/w „ππÈ”°≈—Ëπ ‡∑à“°—∫ 8.03±0.01

μ“√“ß∑’Ë 1  §«“¡ “¡“√∂æÕßμ—« °“√≈–≈“¬ §«“¡‡ªìπ°√¥¥à“ß ·≈–§«“¡Àπ◊¥¢Õß GRS ·≈– AGS „π “√≈–≈“¬

μ—«°≈“ß™π‘¥μà“ßÊ

™π‘¥¢Õß·ªÑß
 “√≈–≈“¬

μ—«°≈“ß

§ÿ≥ ¡∫—μ‘

°”≈—ß°“√æÕßμ—« °“√≈–≈“¬ (%) §«“¡‡ªìπ°√¥¥à“ß §«“¡Àπ◊¥ (cps)

≈—°…≥–¿“¬πÕ°¢Õß GRS ·≈– AGS ‚¥¬„™â

°≈âÕß∂à“¬¿“æÕ‘‡≈§μ√Õπ·∫∫ àÕß°√“¥æ∫«à“ GRS ¡’

≈—°…≥–‡ªìπ√Ÿª∑√ßÀ≈“¬‡À≈’Ë¬¡·≈–‡°“–°≈ÿà¡°—π

(√Ÿª∑’Ë 1 °) ¡’¢π“¥Õπÿ¿“§ª√–¡“≥ 4-7 ‰¡§√Õπ ‚¥¬

 Õ¥§≈âÕß°—∫°“√»÷°…“¢Õß Peerapattana et al. (2010)

´÷Ëßæ∫«à“ GRS ¡’¢π“¥Õπÿ¿“§‡©≈’Ë¬ 5.60 ‰¡§√Õπ ·μà

≈—°…≥–¿“¬πÕ°¢Õß AGS ‰¡àæ∫≈—°…≥–¢Õß‡¡Á¥·ªÑß

(√Ÿª∑’Ë 1 ¢)  ”À√—∫§ÿ≥ ¡∫—μ‘¥â“π§«“¡√âÕπ∑’Ë¡’º≈μàÕ

°“√‡ª≈’Ë¬π·ª≈ß ∂“π–®“°¢Õß·¢Áß‰ª‡ªìπ‡®≈¢Õß·ªÑß

¢â“«‡Àπ’¬« (T
g
) ‚¥¬∑¥ Õ∫∑’ËÕÿ≥À¿Ÿ¡‘ 25-100oC ‰¥â

· ¥ß„π√Ÿª∑’Ë 2 æ∫«à“‡®≈“∑‘‰π´å‡´™—Ëπ‡Õπ‚¥‡∑Õ¡

(Gelatinization Endotherm) ¢Õß GRS ¡’Õÿ≥À¿Ÿ¡‘ T
o

‡∑à“°—∫ 60.90±0.07oC Õÿ≥À¿Ÿ¡‘ T
p
 ‡∑à“°—∫

68.27±0.28oC Õÿ≥À¿Ÿ¡‘ Tc ‡∑à“°—∫ 76.12±1.31oC

·≈–   H ‡∑à“°—∫ 10.50 ®Ÿ≈μàÕ°√—¡ (J/g) ´÷Ëß¡’§à“„°≈â

‡§’¬ß°—∫ß“π«‘®—¬¢Õß Laovachirasuwan et al. (2010)

·μà AGS ‰¡à¡’≈—°…≥–°“√¥Ÿ¥°≈◊πæ≈—ßß“π§«“¡√âÕπ

(endothermic peak) μ≈Õ¥™à«ßÕÿ≥À¿Ÿ¡‘∑’Ë∑”°“√∑¥ Õ∫

πÕ°®“°π’È¬—ßæ∫«à“ GRS ¡’≈—°…≥–‡ªìπº≈÷° (crystallinity)

´÷Ëß¡’√Ÿª·∫∫°“√‡≈’È¬«‡∫π√—ß ’‡Õ°´å·∫∫ A ‚¥¬¡’æ’§‡°‘¥

¢÷Èπ∑’Ëμ”·Àπàß 15.1 Õß»“ 2θ ·≈– 23.1 Õß»“ 2θ ·≈–

¡’≈—°…≥– 2 æ’§∑’Ë́ âÕπ°—π∑’Ëμ”·Àπàß 17.1 Õß»“ 2θ ·≈–

17.8 Õß»“ 2θ (√Ÿª∑’Ë 3) ´÷Ëß Õ¥§≈âÕß°—∫°“√»÷°…“√Ÿª

  ∇

·∫∫°“√‡≈’È¬«‡∫π√—ß ’‡Õ°´å¢Õß·ªÑß¢â“«¢Õß Iturriaga

et al. (2004) ·μà AGS ¡’≈—°…≥–‡ªìπÕ —≥∞“π

(amorphous) ‚¥¬¡’√Ÿª·∫∫‡≈’È¬«‡∫π√—ß ’‡Õ° ǻ·∫∫ V ́ ÷Ëß

¡’§«“¡§≈â“¬§≈÷ß°—∫√Ÿª·∫∫‡≈’È¬«‡∫π√—ß ’‡Õ°´å¢Õß waxy

maize starch ∑’Ëºà“π°“√¥—¥·ª√¥â«¬À≈—°°“√π’È (Chen and

Jane, 1994 a ·≈– b)

AGS ‡ªìπ·ªÑß¢â“«‡Àπ’¬«∑’Ë¡’°“√¥—¥·ª√‚¥¬„™â

‚´‡¥’¬¡‰Œ¥√Õ°‰´¥å„π ¿“«–·Õ≈°ÕŒÕ≈å ∑”„ÀâÀ¡Ÿà

‰Œ¥√Õ°´‘≈ (hydroxyl group) ¢ÕßæÕ≈‘‡¡Õ√å¿“¬„π‡¡Á¥·ªÑß

¡’°“√·μ°μ—«„Àâ‚ª√μ√Õπ (proton) ·≈–ª√–®ÿ≈∫

(negative charge) ®÷ß‡°‘¥°“√º≈—°°—π¢ÕßæÕ≈‘‡¡Õ√å ∑”„Àâ

‡¡Á¥·ªÑß∫«¡æÕß ≈—°…≥–‡°≈’¬«§Ÿà (double helix) ¢Õß

æÕ≈‘‡¡Õ√å∂Ÿ°∑”≈“¬ ·≈–‡¡◊ËÕ¡’°“√ –‡∑‘π¥â«¬°√¥∑”„Àâ

‡°‘¥≈—°…≥–‡°≈’¬«‡¥’Ë¬« (single helix) ¢ÕßæÕ≈‘‡¡Õ√å ́ ÷Ëß

 àßº≈„Àâ§«“¡‡ªìπº≈÷°¢Õß·ªÑß∂Ÿ°∑”≈“¬ ·≈–‡°‘¥°“√

√«¡μ—«°—π¢Õß‡¡Á¥·ªÑß∑’Ë∫«¡æÕß ®÷ß àßº≈„Àâ§ÿ≥ ¡∫—μ‘

¢Õß AGS ·μ°μà“ß®“° GRS

GRS ¡’æ—π∏–‰Œ‚¥√‡®π√–À«à“ßÀ¡Ÿà‰Œ¥√Õ°´‘≈

„π‚¡‡≈°ÿ≈¢Õß·ªÑß®÷ß¬÷¥‡°“–°—π·πàπ ‚¡‡≈°ÿ≈¢Õß

 “√≈–≈“¬‰¡à “¡“√∂·∑√°¬÷¥®—∫°—∫‚¡‡≈°ÿ≈¢Õß·ªÑß‰¥â

‡¡◊ËÕπ”‰ª°√–®“¬„π “√≈–≈“¬μ—«°≈“ß∑—Èß 3 ™π‘¥ ®÷ß

‡°‘¥°“√æÕßμ—«‰¥â‡æ’¬ß‡≈Á°πâÕ¬ ¡’°“√≈–≈“¬πâÕ¬ ·≈–

‰¡à “¡“√∂«—¥§«“¡Àπ◊¥‰¥â πÕ°®“°π’È§«“¡‡ªìπ°√¥
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¥à“ß¢÷ÈπÕ¬Ÿà°—∫™π‘¥¢Õß “√≈–≈“¬μ—«°≈“ß (μ“√“ß∑’Ë 1) „π

¢≥–∑’Ë°“√¥—¥·ª√ GRS „Àâ‡ªìπ AGS  àßº≈„Àâæ—π∏–

‰Œ‚¥√‡®π√–À«à“ßÀ¡Ÿà‰Œ¥√Õ°´‘≈„π‚¡‡≈°ÿ≈¢Õß·ªÑß∂Ÿ°

∑”≈“¬ ‚¡‡≈°ÿ≈¢Õßμ—«∑”≈–≈“¬ “¡“√∂·∑√°‡¢â“‰ª„π

‚¡‡≈°ÿ≈ AGS ‰¥â ·≈–‡°‘¥°“√¬÷¥®—∫°—∫‚¡‡≈°ÿ≈¢Õß AGS

®÷ß∑”„Àâ‡°‘¥°“√æÕßμ—«·≈–°“√≈–≈“¬‰¥â (°≈â“≥√ß§å ·≈–

‡°◊ÈÕ°Ÿ≈, 2550) πÕ°®“°π’È‚¡‡≈°ÿ≈¢Õßμ—«∑”≈–≈“¬

Õ‘ √–∑’ËÕ¬Ÿà√Õ∫Ê ‚¡‡≈°ÿ≈¢Õß AGS ‡À≈◊ÕπâÕ¬≈ß ∑”„Àâ

‚¡‡≈°ÿ≈¢Õß AGS ‡§≈◊ËÕπ∑’Ë‰¥âπâÕ¬≈ß ®÷ß∑”„Àâ‰¥â‡ªìπ

¢Õß‡À≈«∑’Ë¡’§«“¡Àπ◊¥ §«“¡ “¡“√∂„π°“√æÕßμ—« °“√

≈–≈“¬ ·≈–§«“¡Àπ◊¥¢Õß AGS „π “√≈–≈“¬μ—«°≈“ß∑—Èß

3 ™π‘¥ ¡’§«“¡·μ°μà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘

(p<0.05) ¥—ß· ¥ß„πμ“√“ß∑’Ë 1 „π°“√„™âπÈ”°≈—Ëπ‡ªìπ

 “√≈–≈“¬μ—«°≈“ßπ—Èπ‚¡‡≈°ÿ≈¢Õß AGS  “¡“√∂¥Ÿ¥πÈ”

·≈â«∑”„Àâ‡°‘¥æÕßμ—«·≈–°“√≈–≈“¬‰¥â πÕ°®“°π’È¬—ß

∑”„Àâ‰¥â‡ªìπ¢Õß‡À≈«∑’Ë¡’§«“¡Àπ◊¥ ·μà§«“¡ “¡“√∂

„π°“√æÕßμ—«·≈–°“√≈–≈“¬¢Õß AGS „π “√≈–≈“¬

°√¥¡’§à“¡“°°«à“„ππÈ”°≈—Ëπ ‡π◊ËÕß®“°°√¥ “¡“√∂·∑√°

‡¢â“®—∫æ—π∏–°—∫‚¡‡≈°ÿ≈¢Õß AGS ‰¥â¡“°¢÷Èπ §«“¡

 “¡“√∂„π°“√æÕßμ—«·≈–°“√≈–≈“¬®÷ß‡æ‘Ë¡¢÷Èπ ·≈–°“√

‡§≈◊ËÕπ‰À«¢Õß‚¡‡≈°ÿ≈¢Õß AGS ßà“¬¢÷Èπ àßº≈„Àâ§«“¡

Àπ◊¥¢Õß AGS „π “√≈–≈“¬°√¥≈¥≈ß πÕ°®“°π’È AGS

„π “√≈–≈“¬ PB 6.8 ¡’§«“¡ “¡“√∂æÕßμ—«·≈–¡’

§«“¡Àπ◊¥¡“°°«à“„π “√≈–≈“¬ 0.1M HCl „πºß AGS

Õ“®¡’°√¥´‘μ√‘°‡À≈◊ÕÕ¬Ÿà®“°°“√¥—¥·ª√ ∑”„Àâ°√¥

´‘μ√‘° “¡“√∂‡™◊ËÕ¡°—∫øÕ ‡øμ‰ÕÕÕπ ´÷Ëß àßº≈„Àâ¡’

§«“¡Àπ◊¥ Ÿß¢÷Èπ¡“°

AGS ¡’§à“§«“¡‡ªìπ°√¥¥à“ß„°≈â‡§’¬ß°—∫§à“

§«“¡‡ªìπ°√¥¥à“ß¢Õß “√≈–≈“¬μ—«°≈“ß (μ“√“ß∑’Ë 1)

Õ“®‡°‘¥®“°§«“¡·√ß¢Õß°√¥¥à“ß¢Õß “√≈–≈“¬μ—«°≈“ß

¬°‡«âπ§«“¡‡ªìπ°√¥¥à“ß¢Õß “√≈–≈“¬ AGS „ππÈ”

°≈—Ëπ¡’§à“‡∑à“°—∫ 7.72±0.03 ÷́Ëß¡’§«“¡‡ªìπ¥à“ß‡≈Á°

πâÕ¬Õ“®‡π◊ËÕß®“°°√–∫«π°“√¥—¥·ª√¡’°“√„™â‚´‡¥’¬¡

‰Œ¥√Õ°‰´¥å·≈– –‡∑‘π¥â«¬°√¥‰Œ‚¥√§≈Õ√‘°·≈–°√¥

´‘μ√‘°  ®÷ßÕ“®¡’°“√μ°§â“ß¢Õß‚´‡¥’¬¡‰Œ¥√Õ°‰´¥åÕ¬Ÿà„π

AGS ∑’Ë‡μ√’¬¡‰¥â (º¥ÿß¢«—≠  ·≈–πÿ«—μ√, 2551)

·ªÑß¢â“«‡Àπ’¬«¥—¥·ª√¥â«¬¥à“ß„π ¿“«–

·Õ≈°ÕŒÕ≈å∑”„Àâ‡°‘¥°“√‡ª≈’Ë¬π·ª≈ß‚§√ß √â“ß¢ÕßæÕ

≈‘‡¡Õ√å¿“¬„π‡¡Á¥·ªÑß·≈–§ÿ≥ ¡∫—μ‘¥â“π§«“¡√âÕπ  Ÿ≠

‡ ’¬§«“¡‡ªìπº≈÷°¢ÕßæÕ≈‘‡¡Õ√å ¡’§«“¡ “¡“√∂„π°“√

æÕßμ—«·≈–°“√≈–≈“¬ ‰¥â‡ªìπ¢Õß‡À≈«∑’Ë¡’§«“¡Àπ◊¥

·≈–¡’§à“§«“¡‡ªìπ°√¥¥à“ß„°≈â‡§’¬ß°—∫§à“§«“¡‡ªìπ°√¥

¥à“ß¢Õß “√≈–≈“¬μ—«°≈“ß ´÷Ëß§«“¡‡ªìπ°√¥¥à“ß¢Õß

AGS „ππÈ”°≈—Ëπ¡’§à“„°≈â‡§’¬ß°—∫§«“¡‡ªìπ°√¥¥à“ß¢Õß

HPMC ·μà§«“¡Àπ◊¥¢Õß AGS „ππÈ”°≈—Ëπ¡’§à“¡“°°«à“

§«“¡Àπ◊¥¢Õß HPMC Õ¬à“ß‰√°Áμ“¡ AGS ∑’Ë‰¥â

 “¡“√∂π”¡“»÷°…“§«“¡ “¡“√∂„π°“√„™â‡ªìπ “√°àÕ

øî≈å¡‰¥â

2. §ÿ≥ ¡∫—μ‘¢Õßøî≈å¡·ªÑß¢â“«‡Àπ’¬«¥—¥·ª√œ

§ÿ≥ ¡∫—μ‘∑“ß°“¬¿“æ¢Õß·ºàπøî≈å¡ AGS

‡ª√’¬∫‡∑’¬∫°—∫øî≈å¡ HPMC ‰¥â· ¥ß‰«â„πμ“√“ß∑’Ë 2 ·≈–

√Ÿª∑’Ë 4 øî≈å¡ AGS ·≈–øî≈å¡ HPMC ¡’πÈ”Àπ—°μàÕæ◊Èπ∑’Ë

‡∑à“°—∫ 32.32±0.55 ·≈– 32.34±0.33 mg/cm2 μ“¡

≈”¥—∫ ´÷Ëß·ºàπøî≈å¡∑’Ë‰¥â¡’≈—°…≥–„  ¡’§«“¡ “¡“√∂„π

°“√¥Ÿ¥´—∫‰ÕπÈ”·≈–°“√´÷¡ºà“π‰ÕπÈ”¢Õß·ºàπøî≈å¡„°≈â

‡§’¬ß°—π ·μàøî≈å¡ AGS ¡’§«“¡¬◊¥À¬ÿàππâÕ¬°«à“øî≈å¡

HPMC (μ“√“ß∑’Ë 2) °“√≈–≈“¬¢Õß·ºàπøî≈å¡¡’§«“¡

·μ°μà“ß°—π¢÷ÈπÕ¬Ÿà°—∫™π‘¥¢Õß “√°àÕøî≈å¡·≈–™π‘¥¢Õß

μ—«∑”≈–≈“¬ (√Ÿª∑’Ë 4) °≈à“«§◊Õ°“√≈–≈“¬¢Õßøî≈å¡ AGS

„π “√≈–≈“¬°√¥¡’§à“„°≈â ‡§’¬ß°—∫„π “√≈–≈“¬

∫—ø‡øÕ√å‚¥¬¡’°“√≈–≈“¬¡“°°«à“„ππÈ”°≈—Ëπ ÷́Ëß¡’§«“¡

 Õ¥§≈âÕß°—∫°“√≈–≈“¬¢Õß AGS „π “√≈–≈“¬

μ—«°≈“ß∑—Èß 3 ™π‘¥ (μ“√“ß∑’Ë 1)  ”À√—∫øî≈å¡ HPMC ¡’

°“√≈–≈“¬„ππÈ”°≈—Ëπ¡“°°«à“„π “√≈–≈“¬°√¥·≈–

 “√≈–≈“¬∫—ø‡øÕ√åμ“¡≈”¥—∫ ´÷Ëß‡ªìπ§ÿ≥ ¡∫—μ‘¢Õß

HPMC (Nagai, 1989)

º≈°“√∑¥≈Õßπ’È· ¥ß„Àâ‡ÀÁπ«à“ AGS ∑’Ë‰¥â

 “¡“√∂π”¡“‡μ√’¬¡‡ªìπøî≈å¡‰¥â ‚¥¬·ºàπøî≈å¡¡’

§ÿ≥ ¡∫—μ‘¥â“π°“√¥Ÿ¥´—∫‰ÕπÈ”·≈–°“√´÷¡ºà“π‰ÕπÈ”„°≈â

‡§’¬ß°—∫·ºàπøî≈å¡ HPMC πÕ°®“°π’Èøî≈å¡ AGS „π

 “√≈–≈“¬°√¥¡’°“√≈–≈“¬„°≈â‡§’¬ß°—∫„π “√≈–≈“¬

∫—ø‡øÕ√å‚¥¬¡’°“√≈–≈“¬¡“°°«à“„ππÈ”°≈—Ëπ
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≈—°…≥–¢Õß·ºàπøî≈å¡ ·ºàπøî≈å¡„  ·ºàπøî≈å¡„ 

¡’§«“¡¬◊¥À¬ÿàπª“π°≈“ß ¡’§«“¡¬◊¥À¬ÿàπ¥’

°“√¥Ÿ¥´—∫‰ÕπÈ”¢Õß·ºàπøî≈å¡ (%) 9.90±0.21 9.66±0.42

°“√´÷¡ºà“π‰ÕπÈ”ºà“π·ºàπøî≈å¡ 0.14±0.01 0.15±0.01

(g.mm/m2/Day.kPa)

μ“√“ß∑’Ë 2  §ÿ≥ ¡∫—μ‘∑“ß°“¬¿“æ¢Õß·ºàπøî≈å¡ AGS ‡ª√’¬∫‡∑’¬∫°—∫øî≈å¡ HPMC

§ÿ≥ ¡∫—μ‘∑“ß°“¬¿“æ

¢Õß·ºàπøî≈å¡

™π‘¥¢Õß·ºàπøî≈å¡

AGS HPMC

√Ÿª∑’Ë 4  °“√≈–≈“¬¢Õß·ºàπøî≈å¡ AGS ‡ª√’¬∫‡∑’¬∫

°—∫øî≈å¡ HPMC „π “√≈–≈“¬μ—«°≈“ß 3 ™π‘¥ ‰¥â·°à

πÈ”°≈—Ëπ (W), 0.1 M HCl (A) ·≈– PB 6.8 (B)

3. §ÿ≥ ¡∫—μ‘¢Õß¬“‡¡Á¥‡§≈◊Õ∫øî≈å¡·ªÑß

§ÿ≥ ¡∫—μ‘¢Õß¬“‡¡Á¥‚æ√æ√“‚π≈Õ≈‰Œ‚¥√

§≈Õ‰√¥å‡§≈◊Õ∫øî≈å¡ AGS ‡ª√’¬∫‡∑’¬∫°—∫øî≈å¡ HPMC

(μ“√“ß∑’Ë 3 ·≈–√Ÿª∑’Ë 5) øî≈å¡ AGS  “¡“√∂‡§≈◊Õ∫∫π

¬“‡¡Á¥‰¥â‡™àπ‡¥’¬«°—π°—∫°“√‡§≈◊Õ∫¥â«¬øî≈å¡ HPMC ·μà

¬“‡¡Á¥‡§≈◊Õ∫øî≈å¡ AGS ¡’§«“¡°√–¥â“ß·≈–º‘«¢√ÿ¢√–

¡“°°«à“
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¬“‡¡Á¥‡§≈◊Õ∫øî≈å¡ AGS ·≈–¬“‡¡Á¥‡§≈◊Õ∫øî≈å¡

HPMC ¡’°“√¥Ÿ¥´—∫§«“¡™◊Èπ¡“°°«à“¬“‡¡Á¥·°π ∑—Èßπ’È

‡ªìπ‡æ√“–øî≈å¡‡§≈◊Õ∫ “¡“√∂¥Ÿ¥§«“¡™◊Èπ‰¥â¥’ ‚¥¬°“√

¥Ÿ¥´—∫§«“¡™◊Èπ¢Õß¬“‡¡Á¥‡§≈◊Õ∫øî≈å¡∑—Èß 2 ™π‘¥¡’§à“

„°≈â‡§’¬ß°—π ∑—Èßπ’È‡°‘¥®“°øî≈å¡∑—Èß 2 ™π‘¥¡’§ÿ≥ ¡∫—μ‘„π

°“√¥Ÿ¥´—∫‰ÕπÈ”„°≈â‡§’¬ß°—π

μ“√“ß∑’Ë 3 §ÿ≥ ¡∫—μ‘∑“ß°“¬¿“æ¢Õß‡¡Á¥¬“·°π ‡¡Á¥¬“‡§≈◊Õ∫øî≈å¡ AGS ·≈–øî≈å¡ HPMC

§ÿ≥ ¡∫—μ‘∑“ß°“¬¿“æ

¢Õß‡¡Á¥¬“

™π‘¥¢Õß¬“‡¡Á¥

¬“‡¡Á¥·°π ‡§≈◊Õ∫¥â«¬øî≈å¡ AGS ‡§≈◊Õ∫¥â«¬øî≈å¡ HPMC

≈—°…≥–‡¡Á¥¬“ ‡¡Á¥°≈¡ Àπâ“‚§âß

º‘«‡√’¬∫

‡¡Á¥°≈¡ Àπâ“‚§âß º‘«‡√’¬∫

¡’øî≈å¡≈—°…≥–§àÕπ¢â“ß°√–¥â“ß

‡§≈◊Õ∫º‘«‡¡Á¥¬“

‡¡Á¥°≈¡ Àπâ“‚§âß º‘«‡√’¬∫

¡’øî≈å¡≈—°…≥–‡√’¬∫‡π’¬π

¡’§«“¡‡ß“¡—π‡§≈◊Õ∫º‘«‡¡Á¥¬“

°“√¥Ÿ¥´—∫§«“¡™◊Èπ 0.64±0.11 3.00±0.17 3.00±0.03

¢Õß‡¡Á¥¬“∑’Ë‡«≈“ 60 ™—Ë«‚¡ß (%)

§«“¡·¢Áß¢Õß‡¡Á¥¬“ (kg) 18.02±0.86 19.15±0.45 27.87±1.11

‡«≈“∑’Ë„™â„π°“√ 4.92±1.35 12.58±2.15 12.79±3.05

·μ°μ—«¢Õß‡¡Á¥¬“ (π“∑’)

‡«≈“∑’Ë¬“ª≈¥ª≈àÕ¬ 5.06±0.40 7.65±1.31 7.60±1.42

√âÕ¬≈– 50 (π“∑’)

ª√‘¡“≥¬“∑’Ëª≈¥ª≈àÕ¬ 88.08±1.88 94.83±1.47 95.10±3.14

∑’Ë‡«≈“ 30 π“∑’ (%)

√Ÿª∑’Ë 5°“√ª≈¥ª≈àÕ¬¬“‚æ√æ√“‚π≈Õ≈®“°‡¡Á¥¬“·°π

·≈–‡¡Á¥¬“‡§≈◊Õ∫øî≈å¡ AGS ·≈–øî≈å¡ HPMC „π

 “√≈–≈“¬μ—«°≈“ß°√¥‰Œ‚¥√§≈Õ√‘°§«“¡‡¢â¡¢âπ 1:100

°“√‡§≈◊Õ∫øî≈å¡∫π¬“‡¡Á¥ “¡“√∂‡æ‘Ë¡§«“¡·¢Áß

¢Õß‡¡Á¥¬“‰¥â ‡π◊ËÕß®“°§«“¡·¢Áß·√ß¢Õßøî≈å¡∑’ËÀàÕÀÿâ¡

∫πº‘«¢Õß¬“‡¡Á¥ ·≈–¬—ß¢÷ÈπÕ¬Ÿà°—∫™π‘¥¢Õß “√°àÕøî≈å¡

∑’Ë„™â (Mony and Ylouses, 1978) ‚¥¬¬“‡¡Á¥‡§≈◊Õ∫øî≈å¡

HPMC ¡’§«“¡·¢Áß¡“°°«à“¬“‡¡Á¥·°πÕ¬à“ß¡’π—¬ ”§—≠

∑“ß ∂‘μ‘ (p<0.5) ·μà¬“‡¡Á¥‡§≈◊Õ∫øî≈å¡ AGS ¡’§«“¡

·¢Áß¡“°°«à“¬“‡¡Á¥·°πÕ¬à“ß‰¡à¡’π—¬ ”§—≠∑“ß ∂‘μ‘

(p>0.5) ´÷Ëß‡°‘¥®“°øî≈å¡ AGS ¡’§«“¡·¢Áß·√ßπâÕ¬°«à“

øî≈å¡ HPMC

¬“‡¡Á¥‡§≈◊Õ∫øî≈å¡ AGS ·≈–¬“‡¡Á¥‡§≈◊Õ∫øî≈å¡

HPMC ¡’‡«≈“∑’Ë„™â„π°“√·μ°μ—«¡“°°«à“¬“‡¡Á¥·°π

‡æ√“–°“√·μ°μ—«¢Õß‡¡Á¥¬“‡§≈◊Õ∫øî≈å¡‡°‘¥®“°°“√

≈–≈“¬¢Õßøî≈å¡·≈–πÈ”ºà“π™—Èπøî≈å¡‡¢â“ Ÿà‡¡Á¥¬“·≈â«®÷ß

∑”„Àâ‡¡Á¥¬“·μ°μ—«  ”À√—∫‡«≈“∑’Ë„™â„π°“√·μ°μ—«¢Õß

¬“‡¡Á¥‡§≈◊Õ∫øî≈å¡ AGS ¡’§à“„°≈â‡§’¬ß°—∫¬“‡¡Á¥‡§≈◊Õ∫

øî≈å¡ HPMC ÷́Ëß Õ¥§≈âÕß°—∫°“√≈–≈“¬¢Õßøî≈å¡∑—Èß

2 ™π‘¥ ∑’Ë‡«≈“ 0-10 π“∑’ (√Ÿª∑’Ë 4)

°“√ª≈¥ª≈àÕ¬¬“®“°¬“‡¡Á¥‡§≈◊Õ∫∑—Èß 2 ™π‘¥

·≈–¬“‡¡Á¥·°π „π dilute hydrochloric acid (1 in 100)

∑’Ë‡«≈“ 30 π“∑’ ¡’§à“¡“°°«à“ 80 % ´÷Ëß‡ªìπ‰ªμ“¡¢âÕ

°”Àπ¥¢Õß‡¿ —™μ”√—∫„π USP 31, NF 26, 2008 ·≈–

‡«≈“∑’Ë¬“ª≈¥ª≈àÕ¬√âÕ¬≈– 50 ¢Õß¬“‡¡Á¥·°π¡’§à“πâÕ¬
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°«à“¬“‡¡Á¥‡§≈◊Õ∫ ‚¥¬¬“‡¡Á¥‡§≈◊Õ∫∑—Èß 2 ™π‘¥¡’§à“„°≈â

‡§’¬ß°—π  ”À√—∫√Ÿª·∫∫°“√ª≈¥ª≈àÕ¬¬“„π™à«ß‡«≈“

0-15 π“∑’ æ∫«à“ °“√ª≈¥ª≈àÕ¬¬“®“°¬“‡¡Á¥‡§≈◊Õ∫

øî≈å¡∑—Èß 2 ™π‘¥πâÕ¬°«à“¬“‡¡Á¥·°π ‡π◊ËÕß®“°º≈¢Õß

øî≈å¡∑’ËÀàÕÀÿâ¡∫π‡¡Á¥¬“¢«“ß°“√‡¢â“∑”≈–≈“¬¢Õß

 “√≈–≈“¬μ—«°≈“ß ®π‡¡◊ËÕøî≈å¡∑’ËÀàÕÀÿâ¡≈–≈“¬ÕÕ°

 “√≈–≈“¬μ—«°≈“ß®÷ß “¡“√∂‡¢â“∑”≈–≈“¬‡¡Á¥¬“·°π‰¥â

®÷ß∑”„Àâ„π™à«ß‡«≈“ 15 π“∑’·√°¢Õß°“√∑¥ Õ∫ μ—«¬“

ª≈¥ª≈àÕ¬ÕÕ°¡“®“°¬“‡¡Á¥‡§≈◊Õ∫‰¥âπâÕ¬°«à“‡¡Á¥¬“

·°π  ”À√—∫°“√ª≈¥ª≈àÕ¬¬“®“°¬“‡¡Á¥‡§≈◊Õ∫øî≈å¡

AGS ‡π◊ËÕß®“°‚§√ß √â“ßº≈÷°‡¥‘¡¢Õß·ªÑß∂Ÿ°∑”≈“¬‰ª

·ªÑß “¡“√∂‡°‘¥‡ªìπøî≈å¡‰¥â¡’§«“¡ “¡“√∂„π°“√æÕß

μ—«·≈–≈–≈“¬‰¥â ‡¡◊ËÕÕ¬Ÿà„π ¿“«–∑’Ë¡’μ—«∑”≈–≈“¬øî≈å¡

∑’ËÕ¬Ÿà∫πº‘«‡¡Á¥¬“®÷ß≈–≈“¬ÕÕ° ·≈–μ—«∑”≈–≈“¬

 “¡“√∂‡¢â“ Ÿà‡¡Á¥¬“·≈â«∑”≈–≈“¬„Àâμ—«¬“ “¡“√∂ª≈¥

ª≈àÕ¬ÕÕ°¡“‰¥â ´÷Ëß Õ¥§≈âÕß°—∫°“√≈–≈“¬¢Õßøî≈å¡

∑’Ë‡«≈“ 0-10 π“∑’ (√Ÿª∑’Ë 5) ¬—ß¡’¢âÕ —ß‡°μ«à“ ‡¡Á¥¬“

·°π®–¡’ª√‘¡“≥μ—«¬“ ”§—≠∑’Ëª≈¥ª≈àÕ¬ÕÕ°¡“À≈—ß‡«≈“

20 π“∑’ ‰¥âπâÕ¬°«à“‡¡Á¥¬“‡§≈◊Õ∫ Õ“®¡’ “‡Àμÿ®“°°“√

∑’Ë‡¡Á¥¬“¡’ “√‡æ‘Ë¡ª√‘¡“≥ (filler) ™π‘¥ Novacel®

´÷Ëß‡ªìπ microcrystalline cellulose  ™π‘¥Àπ÷Ëß ¡’°“√°—°

(tapping) μ—«¬“ ”§—≠‡Õ“‰«â ∑”„Àâ°“√ª≈¥ª≈àÕ¬¬“

ÕÕ°¡“‰¥âμË”°«à“∑’Ë§«√  ·μà‡¡Á¥¬“‡§≈◊Õ∫∂Ÿ°°≈‘ÈßÕ¬Ÿà„π

À¡âÕ‡§≈◊Õ∫·≈– —¡º— §«“¡√âÕπ‡ªìπ‡«≈“π“πμ≈Õ¥¢—Èπ

μÕπ°“√‡§≈◊Õ∫ ∑”„Àâ‚§√ß √â“ß¢Õß‡¡Á¥¬“¡’°“√§≈“¬

μ—«®—∫°—πÀ≈«¡¢÷Èπ °“√≈–≈“¬¢Õß‡¡Á¥¬“®÷ß‡æ‘Ë¡ °“√

ª≈¥ª≈àÕ¬μ—«¬“®÷ß¡“°°«à“‡¡Á¥¬“·°π

¬“‡¡Á¥‡§≈◊Õ∫øî≈å¡ AGS ¡’§ÿ≥ ¡∫—μ‘„π°“√¥Ÿ¥

´—∫§«“¡™◊Èπ ‡«≈“∑’Ë„™â„π°“√·μ°μ—« ·≈–°“√ª≈¥ª≈àÕ¬

¬“„°≈â‡§’¬ß°—∫¬“‡¡Á¥‡§≈◊Õ∫øî≈å¡ HPMC ´÷Ëß‡ªìπ “√°àÕ

øî≈å¡™π‘¥Àπ÷Ëß∑’Ëπ‘¬¡π”¡“„™â„π∑“ß‡¿ —™°√√¡

Õ¿‘ª√“¬º≈·≈– √ÿªº≈°“√«‘®—¬
·ªÑß¢â“«‡Àπ’¬«‡ªìπæÕ≈‘‡¡Õ√å∑’Ë‰¥â®“°∏√√¡™“μ‘

´÷Ëß¡’ª√‘¡“≥Õ–‰¡‚≈‡æ§μ‘πª√–¡“≥ 99.7 % ‡¡◊ËÕπ”

¡“¥—¥·ª√¥â«¬¥à“ß„π ¿“«–·Õ≈°ÕŒÕ≈å·≈â«  “¡“√∂„™â

‡ªìπ “√°àÕøî≈å¡´÷Ëßøî≈å¡∑’Ë‡μ√’¬¡‰¥â “¡“√∂≈–≈“¬‰¥â„ππÈ”

°√¥‰Œ‚¥√§≈Õ√‘° (0.1 ‚¡≈“√å) ·≈–øÕ ‡øμ∫—ø‡øÕ√å

æ’‡Õ™ 6.8 §ÿ≥ ¡∫—μ‘°“√¥Ÿ¥´—∫‰ÕπÈ”·≈–°“√´÷¡ºà“π

‰ÕπÈ”„°≈â‡§’¬ß°—∫øî≈å¡ HPMC ‡¡◊ËÕπ”¡“‡§≈◊Õ∫‡¡Á¥¬“

æ∫«à“¬“‡¡Á¥‡§≈◊Õ∫øî≈å¡·ªÑß¢â“«‡Àπ’¬«¥—¥·ª√¡’

§ÿ≥ ¡∫—μ‘„π°“√¥Ÿ¥´—∫§«“¡™◊Èπ ‡«≈“∑’Ë„™â„π°“√·μ°μ—«
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