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∫∑§—¥¬àÕ

·Àâ«®’π‡ªìπæ◊™∑’Ëπ‘¬¡π”À—«´÷Ëß‡ªìπ à«π¢Õß≈”μâπ¡“∫√‘‚¿§ √«¡∑—Èß„™â‡ªìπ à«πª√–°Õ∫¢ÕßÕ“À“√

πÕ°®“°π’È ¬—ß¡’°“√π”¡“º≈‘μ‡ªìπ·ªÑß‡æ◊ËÕπ”¡“„™â∑”Õ“À“√®’πÀ≈“¬™π‘¥ ß“π«‘®—¬π’È¡’«—μ∂ÿª√– ß§å

‡æ◊ËÕ»÷°…“Õß§åª√–°Õ∫∑“ß‡§¡’ ·≈– ¡∫—μ‘∑“ß‡§¡’°“¬¿“æ¢Õß·ªÑßø≈“«√å®“°·Àâ«®’π ∑’Ë¡’¢π“¥

Õπÿ¿“§μà“ß°—π 3 ¢π“¥ §◊Õ 60 80 ·≈– 100 ‡¡™ ‚¥¬π”·ªÑßø≈“«√å∑’Ëº≈‘μ‰¥â¡“«‘‡§√“–Àå

Õß§åª√–°Õ∫∑“ß‡§¡’ ·≈–»÷°…“ ¡∫—μ‘∑“ß‡§¡’°“¬¿“æ ‚¥¬»÷°…“≈—°…≥–¢Õß·ªÑßø≈“«√å‚¥¬„™â

°≈âÕß®ÿ≈∑√√»πå·∫∫Õ‘‡≈Á°μ√Õπ «—¥§à“§«“¡‡ªìπ°√¥¥à“ß (pH) «—¥§à“ ’‚¥¬„™â Hunter lab digital

color difference meter (CIE L* a* and b*)  §à“¥—™π’°“√Õÿâ¡πÈ” ·≈–¥—™π’°“√≈–≈“¬πÈ” °”≈—ß°“√

æÕßμ—«·≈–°“√≈–≈“¬  ¡∫—μ‘∑“ß‡∑Õ√å‚¡‰¥π“¡‘° å ‚¥¬„™â Differential scanning calorimeter

·≈–»÷°…“°“√‡ª≈’Ë¬π·ª≈ß§«“¡Àπ◊¥ ‡¡◊ËÕ¡’°“√‡ª≈’Ë¬π·ª≈ßÕÿ≥À¿Ÿ¡‘¥â«¬‡§√◊ËÕß Rapid Visco

Analyzer (RVA) ®“°π—Èπ§”π«≥ª√‘¡“≥º≈º≈‘μ∑’Ë‰¥â ®“°º≈°“√∑¥≈Õß æ∫«à“ ·ªÑßø≈“«√å®“°

·Àâ«®’π ¡’ª√‘¡“≥Õ–¡‘‚≈ §àÕπ¢â“ß Ÿß ‚¥¬‡©æ“–·ªÑßø≈“«√å¢π“¥ 100 ‡¡™ (32.75%) ≈—°…≥–

¢Õß·ªÑßø≈“«√å∑’Ë¡’¢π“¥„À≠à®–‡°“–μ—«°—π‡ªìπ°≈ÿà¡°âÕπ¡“°°«à“·ªÑßø≈“«√å∑’Ë¡’¢π“¥‡≈Á° ¡’§à“ pH

5.62-5.66 ·ªÑßø≈“«√å®“°·Àâ«®’π¡’ ’‡À≈◊ÕßÕàÕπÊ ‚¥¬·ªÑßø≈“«√å∑’Ë¡’¢π“¥Õπÿ¿“§„À≠à ¡’§à“
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§«“¡ «à“ß (L*) μË”°«à“Õπÿ¿“§¢π“¥‡≈Á° ·μàÕÿâ¡πÈ”‰¥â¥’°«à“ ‚¥¬‡¡◊ËÕÕÿ≥À¿Ÿ¡‘ Ÿß¢÷Èπ °“√≈–≈“¬πÈ”·≈–

°“√æÕßμ—«¢Õß·ªÑß®–‡æ‘Ë¡¢÷Èπ ·≈–æ∫«à“·ªÑßø≈“«√å∑’Ë¡’Õß§åª√–°Õ∫¢Õß μ“√å™¡“° μâÕß„™â

æ≈—ßß“π„π°“√‡°‘¥‡®≈“μ‘‰π‡´™—Ëπ¡“°¢÷Èπ ‚¥¬·ªÑßø≈“«√å¢π“¥ 60 ‡¡™ ¡’§«“¡§ßμ—«¢Õß‡®≈‡¡◊ËÕ∑‘Èß

‰«â„Àâ‡¬Áπ Ÿß°«à“·ªÑßø≈“«√å¢π“¥ 80 ·≈– 100 ‡¡™ μ“¡≈”¥—∫ ·≈–ª√‘¡“≥º≈º≈‘μ¢Õß·ªÑßø≈“«√å

®“°·Àâ«®’π‚¥¬√«¡ ‡∑à“°—∫ 65.41% (‚¥¬πÈ”Àπ—°·Àâß)

§” ”§—≠:  ·Àâ«®’π  ø≈“«√å

Abstract

Chinese water chestnut (Eleocharis dulcis Trin.) is one of the most popular ingredients

of various Asian cuisines. It is traditionally used as peeled corms. However, the flour

prepared from the corms also finds its applications in some Chinese dishes. The objective

of this study was to investigate the chemical compositions and some physicochemical

properties of Chinese water chestnut flour. The flour samples of different particle sizes

(60-, 80- and 100-mesh) were investigated for their microscopic structure, pH, color

(CIE L* a* and b*), swelling power and water solubility. The thermodynamic properties of

the flour samples were monitored using a Differential Scanning Calorimeter. The flour pasting

behavior was investigated using a Rapid Visco Analyzer (RVA) and, finally, the production

yield of the flour was calculated. It was found that Chinese water chestnut flour samples

were high in amylose, especially the 100-mesh sample (32.75% amylose). The Scanning

Electron Microscopy (SEM) showed that the flour sample with larger particle size was

more likely to attach and form clusters when compared to that of smaller particle size.

The pH values of Chinese water chestnut flour samples were in the range of 5.62-5.66.

Chinese water chestnut flour was light yellow while the flour with larger particle size had

lower L* value than that with smaller particle size. Swelling power and water solubility of the

flour samples increased with increasing temperature. Moreover, the flour sample with higher

starch content required more energy for gelatinization than that with lower starch content.

The 60-mesh flour produced a gel with higher stability upon cooling than the 80- and 100-

mesh samples, respectively. The production yield of Chinese water chestnut flour was

65.41% on a dry weight basis.

Keywords: Chinese Water Chestnut, Flour



«“√ “√«‘™“°“√ ¡À“«‘∑¬“≈—¬ÀÕ°“√§â“‰∑¬ ªï∑’Ë 28 ©∫—∫∑’Ë 1 ‡¥◊Õπ¡°√“§¡ - ¡’π“§¡ 2551170

Õß§åª√–°Õ∫∑“ß‡§¡’ ·≈– ¡∫—μ‘∑“ß‡§¡’°“¬¿“æ¢Õß·ªÑßø≈“«√å ®“°·Àâ«®’π

∫∑π”

·Àâ«®’π ¡’™◊ËÕ¿“…“Õ—ß°ƒ…«à“ «Õ√å‡∑Õ√åπ—∑

(Waternut) À√◊Õ ‰™π‘  «Õ√å‡∑Õ√å ‡™ μåπ—∑ (Chinese

Water Chestnut) À√◊Õ ¡“‰μ (Matai) ¡’™◊ËÕ«‘∑¬“-

»“ μ√å«à“ ‡Õ≈‘‚Õ™“√‘ ¥—≈´‘ ∑√‘π (Eleocharisdulcis

Trin.) ‡ªìπæ◊™‡»√…∞°‘®∑âÕß∂‘Ëπ∑’Ë ”§—≠¢Õß®—ßÀ«—¥

 ÿæ√√≥∫ÿ√’ ( ÿ¿“æ ·§‚Õ™“, 2547)  à«π∑’Ëπ”¡“

√—∫ª√–∑“π‡ªìπ  à«πÀ—«∑’ËÕ¬Ÿà„μâ¥‘π ¡’√ ™“μ‘À«“π¡—π

‡ªìπæ◊™∑’Ë¡’ √√æ§ÿ≥‡ªìπ¬“·°â√âÕπ„π °√–À“¬πÈ”

∫”√ÿß∏“μÿ  ¡“π·º≈„π∑“ß‡¥‘πÕ“À“√ ·≈–°√–μÿâπ

°“√∑”ß“π¢Õß√à“ß°“¬ ·ªÑß∑’Ë ‰¥â®“°·Àâ«®’π¡’

≈—°…≥–§≈â“¬·ªÑß¡—π ”ª–À≈—ß (°√¡«‘™“°“√‡°…μ√.

»Ÿπ¬å “√ π‡∑», 2549) §π®’π ¡—¬‚∫√“≥π‘¬¡„™â

·ªÑß·Àâ«¡“º≈‘μÕ“À“√À≈“¬™π‘¥ ‡™àπ √“¥Àπâ“

μà“ßÊ ·≈–¢π¡∫“ß™π‘¥ ‡¡◊ËÕ‰¥â√—∫§«“¡√âÕπ·ªÑß

®– ÿ°·∫∫·ªÑß‡ªï¬° ·≈–‰¡à§◊π√Ÿª («—π™—¬ μ—πμ‘-

«‘∑¬“æ‘∑—°…å, ∫√√≥“∏‘°“√, 2545) ¥—ßπ—Èπ ß“π«‘®—¬

π’È®÷ß¡’«—μ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“Õß§åª√–°Õ∫∑“ß‡§¡’

·≈– ¡∫—μ‘∑“ß‡§¡’°“¬¿“æ¢Õß·ªÑßø≈“«√å®“°

·Àâ«®’π¢π“¥ 180-250 μm (60 ‡¡™), 150-180

μm (80 ‡¡™) ·≈–μË”°«à“ 150 μm (100 ‡¡™)

‡æ◊ËÕ‡ªìπ·π«∑“ß„π°“√π”·Àâ«®’π¡“„™â „Àâ ‡°‘¥

ª√–‚¬™πå¡“°¢÷Èπ ‚¥¬°√–∫«π°“√∑’Ë„™â„π°“√º≈‘μ

·ªÑßø≈“«√å®“°·Àâ«®’π„πß“π«‘®—¬π’È ‡ªìπ°√–∫«π°“√

∑’Ë‰¡à„™â “√‡§¡’ ·≈–¡’«‘∏’°“√º≈‘μ∑’Ë‰¡à¬ÿàß¬“° ‡æ◊ËÕ„Àâ

‡°…μ√°√À√◊Õ™ÿ¡™π “¡“√∂π”‰ªº≈‘μ‰¥â‡Õß ‡°‘¥

º≈‘μ¿—≥±å„À¡à„π™ÿ¡™π ‡ªìπ°“√™à«¬¬◊¥Õ“¬ÿ°“√‡°Á∫

√—°…“·Àâ«®’π ·≈–™à«¬·°âªí≠À“‡¡◊ËÕº≈º≈‘μ·Àâ«®’π

≈âπμ≈“¥

«‘∏’°“√∑¥≈Õß

«—μ∂ÿ¥‘∫ À—«·Àâ«®’π (Eleocharisdulcis Trin.)

®“°®—ßÀ«—¥ ÿæ√√≥∫ÿ√’ ‚¥¬§—¥§ÿ≥¿“æÀ—«·Àâ«®’π

Õ“¬ÿ 7-8 ‡¥◊Õπ ∑’Ë¡’¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß 1.5-2

‡´πμ‘‡¡μ√ ≈—°…≥–‡ª≈◊Õ°‡ªìπ ’¥”¡—π«“« À—«·Àâ«

®’π¡’§«“¡ ¡∫Ÿ√≥å ‚¥¬‰¡à¡’μ”Àπ‘ ‡™àπ √Ÿ·¡≈ß‡®“–

À√◊Õ¡’√Õ¬·º≈πâÕ¬∑’Ë ÿ¥

1. °√–∫«π°“√º≈‘μ·ªÑßø≈“«√å®“°·Àâ«®’π

º≈‘μ·ªÑßø≈“«√å‚¥¬ π”·Àâ«®’π¡“∑”§«“¡

 –Õ“¥ ‚¥¬≈â“ß„ππÈ” –Õ“¥ 2 §√—Èß ªÕ°‡ª≈◊Õ°

·≈–·¬° à«π∑’Ë‰¡àμâÕß°“√ÕÕ°„ÀâÀ¡¥ π”·Àâ«®’π∑’Ë

ªÕ°‡ª≈◊Õ°·≈â«À—Ëπ‡ªìπ™‘Èπ∫“ßÊ Àπ“ª√–¡“≥ 2-3

¡‘≈≈‘‡¡μ√ ‚¥¬„™â‡§√◊ËÕß ‰≈´å ·≈â«π”‰ªÕ∫·Àâß„πμŸâ

Õ∫≈¡√âÕπ·∫∫∂“¥ (Tray dryer) ∑’ËÕÿ≥À¿Ÿ¡‘ 65-70

Õß»“‡´≈‡ ’́¬  ®π°√–∑—Ëß‰¥â§«“¡™◊Èπ 6-7% ∫¥

„Àâ≈–‡Õ’¬¥ ‚¥¬„™â‡§√◊ËÕß Pin mill ·≈â«√àÕπºà“π

μ–·°√ß√àÕπ (sieve) ¢π“¥ 60 ‡¡™ (250 μm)

80 ‡¡™ (180 μm) ·≈– 100 ‡¡™ (150 μm) ∑’Ë«“ß

‡√’¬ß´âÕπ°—π®“°∫π≈ß≈à“ßμ“¡≈”¥—∫ ·ªÑßø≈“«√å

®“°·Àâ«®’π∑’Ëº≈‘μ‰¥â®–¡’¢π“¥Õπÿ¿“§μà“ßÊ °—π 3

¢π“¥ §◊Õ ·ªÑßø≈“«√å 60 ‡¡™ (¢π“¥ 180-250 μm)

·ªÑßø≈“«√å 80 ‡¡™ (¢π“¥ 150-180 μm) ·≈–

·ªÑßø≈“«√å 100 ‡¡™ (¢π“¥μË”°«à“ 150 μm)

2. °“√«‘‡§√“–Àå ¡∫—μ‘∑“ß‡§¡’°“¬¿“æ¢Õß·ªÑß

ø≈“«√å®“°·Àâ«®’π¢π“¥ 60 80 ·≈– 100 ‡¡™

2.1 «‘‡§√“–ÀåÕß§åª√–°Õ∫∑“ß‡§¡’

«‘‡§√“–ÀåÕß§åª√–°Õ∫∑“ß‡§¡’ ¢Õß·ªÑß

ø≈“«√å®“°·Àâ«®’π ¢π“¥ 60 80 ·≈– 100 ‡¡™

‚¥¬»÷°…“ª√‘¡“≥§«“¡™◊Èπ ª√‘¡“≥‚ª√μ’π ª√‘¡“≥

‰¢¡—π ª√‘¡“≥‡ âπ„¬ (Crude fiber) ª√‘¡“≥‡∂â“

ª√‘¡“≥„¬Õ“À“√ (Dietary fiber) ª√‘¡“≥øÕ øÕ√— 

ª√‘¡“≥‡À≈Á° ª√‘¡“≥·§≈‡ ’́¬¡ ª√‘¡“≥πÈ”μ“≈ ·≈–
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ª√‘¡“≥§“√å‚∫‰Œ‡¥√μ∑—ÈßÀ¡¥ (‰¡à√«¡„¬Õ“À“√)

‚¥¬«‘∏’ AOAC (2000) ª√‘¡“≥·ªÑß (starch) ‚¥¬«‘∏’

Polarimetric method μ“¡ ¡Õ°. 52-2516 ( ”π—°ß“π

¡“μ√∞“πº≈‘μ¿—≥±åÕÿμ “À°√√¡, 2516) ·≈–

ª√‘¡“≥Õ–¡‘‚≈  ‚¥¬«‘∏’ Colorimetric method

μ“¡ ¡Õ°. 638-2529 ( ”π—°ß“π¡“μ√∞“πº≈‘μ¿—≥±å

Õÿμ “À°√√¡, 2529)

2.2 »÷°…“ ¡∫—μ‘∑“ß‡§¡’°“¬¿“æ

»÷°…“ ¡∫—μ‘∑“ß‡§¡’°“¬¿“æ¢Õß·ªÑßø≈“«√å

®“°·Àâ«®’π¢π“¥μà“ßÊ ‚¥¬»÷°…“≈—°…≥–¢Õß

·ªÑßø≈“«√å¥â«¬°≈âÕß®ÿ≈∑√√»πå·∫∫Õ‘‡≈Á°μ√Õπ

(Scanning Electron Microscope, SEM) «—¥§à“ pH

¢Õß·ªÑßø≈“«√å μ“¡«‘∏’ ¡Õ°. 274-2521 ( ”π—°ß“π

¡“μ√∞“πº≈‘μ¿—≥±åÕÿμ “À°√√¡, 2521) «—¥§à“ ’

¢Õß·ªÑß ‚¥¬„™â ‡§√◊ËÕß«—¥ ’ (Hunter lab digital

color difference meter)  °”≈—ß°“√æÕßμ—« (swelling

power) ·≈–°“√≈–≈“¬ (solubility) ¢Õß·ªÑßø≈“«√å

‚¥¬«‘∏’¥—¥·ª≈ß¢Õß Schoch (1964) »÷°…“ ¡∫—μ‘

∑“ß Thermodynamic ¢Õß·ªÑßø≈“«√å ¥â«¬«‘∏’

Differential Scanning Calorimetry √ÿàπ DSC7

(Perkin Elmer, CT, USA) »÷°…“°“√‡ª≈’Ë¬π·ª≈ß

§«“¡Àπ◊¥¢ÕßπÈ”·ªÑß„π√–À«à“ß°“√∑”„Àâ√âÕπ

®π∂÷ß¢—ÈπμÕπ°“√∑”„Àâ‡¬Áπ≈ß ¥â«¬‡§√◊ËÕß Rapid

Visco Analyzer (RVA) (Model 3D; Newport

Scientific Pty., Australia) ‚¥¬«‘∏’ AACC (1995)

ÕÕ°·∫∫°“√∑¥≈Õß ·≈–«‘‡§√“–Àå¢âÕ¡Ÿ≈∑“ß ∂‘μ‘

‚¥¬«‘∏’ Completely Randomized Design (CRD)

·≈–‡ª√’¬∫‡∑’¬∫§à“‡©≈’Ë¬μ“¡ Dancanûs New

Multiple Range Test ∑”°“√∑¥≈Õß 3 ´È”

3. §”π«≥ª√‘¡“≥º≈º≈‘μ∑’Ë‰¥â

π”ª√‘¡“≥¢Õß·ªÑßø≈“«√å·μà≈–¢π“¥∑’Ëº≈‘μ

‰¥â ¡“§”π«≥À“ª√‘¡“≥º≈º≈‘μ∑’Ë‰¥â (% yield)

º≈°“√∑¥≈Õß

®“°°“√»÷°…“Õß§åª√–°Õ∫∑“ß‡§¡’¢Õß·ªÑß

ø≈“«√å®“°·Àâ«®’π¢π“¥μà“ßÊ (μ“√“ß∑’Ë 1) æ∫«à“

·ªÑßø≈“«√å∑’Ë¡’¢π“¥„À≠à¡’ª√‘¡“≥‚ª√μ’π ‡ âπ„¬

‡∂â“ πÈ”μ“≈ „¬Õ“À“√ øÕ øÕ√—  ·≈–·§≈‡´’¬¡

 Ÿß°«à“·ªÑßø≈“«√å∑’Ë¡’¢π“¥‡≈Á° ·μà¡’ª√‘¡“≥

§“√å‚∫‰Œ‡¥√μ ‡À≈Á°  μ“√å™ ·≈–Õ–¡‘‚≈  μË”°«à“

·ªÑßø≈“«√å∑’Ë¡’¢π“¥‡≈Á°°«à“ πÕ°®“°π’È ¬—ßæ∫«à“

·ªÑßø≈“«√å®“°·Àâ«®’π¡’ª√‘¡“≥‚ª√μ’π§àÕπ¢â“ß Ÿß

§◊Õ 8.57-10.41% ´÷Ëß¡’§à“„°≈â‡§’¬ß°—∫ª√‘¡“≥

‚ª√μ’π„π·ªÑß “≈’∑’Ë„™â ”À√—∫∑”¢π¡‡§â°´÷Ëß¡’‚ª√μ’π

Õ¬Ÿà 8-9% (Õ√Õπß§å π—¬«‘°ÿ≈, 2532)  ”À√—∫

ª√‘¡“≥‰¢¡—π æ∫«à“ ·ªÑßø≈“«√å¡’ª√‘¡“≥‰¢¡—π

¡“°°«à“ 1 % (1.43-1.62 %) ‚¥¬·ªÑßø≈“«√å¢π“¥

80 ‡¡™ ¡’ª√‘¡“≥‰¢¡—π¡“°∑’Ë ÿ¥  à«πª√‘¡“≥

Õ–¡‘‚≈  æ∫«à“ ·ªÑßø≈“«√å®“°·Àâ«®’π¡’ª√‘¡“≥

Õ–¡‘‚≈ §àÕπ¢â“ß Ÿß (27.45-32.75%) „°≈â‡§’¬ß

°—∫ ·ªÑß¢â“«‚æ¥ ·≈– ·ªÑß “≈’ ´÷Ëß¡’ª√‘¡“≥

Õ–¡‘‚≈ ª√–¡“≥ 28% ·≈–¡’ª√‘¡“≥ Ÿß°«à“·ªÑß

∫“ß™π‘¥ ‡™àπ ·ªÑß¢â“«‡®â“ ·≈– ·ªÑß¡—π ”ª–À≈—ß

´÷Ëß¡’ª√‘¡“≥Õ–¡‘‚≈ ª√–¡“≥ 17% „π¢≥–∑’Ë·ªÑß

¡—πΩ√—Ëß¡’ª√‘¡“≥Õ–¡‘‚≈ ª√–¡“≥ 21%  (Hizukuri,

1988)
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Õß§åª√–°Õ∫∑“ß‡§¡’ ·≈– ¡∫—μ‘∑“ß‡§¡’°“¬¿“æ¢Õß·ªÑßø≈“«√å ®“°·Àâ«®’π

®“°°“√π”·ªÑßø≈“«√å¢π“¥μà“ßÊ ‰ª àÕß

¥â«¬°≈âÕß®ÿ≈∑√√»πå·∫∫Õ‘‡≈Á°μ√Õπ (√Ÿª∑’Ë 1)  æ∫«à“

·ªÑßø≈“«√å¢π“¥ 60 ·≈– 80 ‡¡™ ¡’‡¡Á¥ μ“√å™

‡°“–°—π‡ªìπ°≈ÿà¡°âÕπ‚¥¬¡’ºπ—ß‡´≈≈å (À√◊Õ‡¬◊ËÕÀÿâ¡

Õ–¡‘‚≈æ≈“ μå) ‡°“–ªπ°—πÕ¬Ÿà‡ªìπ°≈ÿà¡°âÕπ ·μà·ªÑß

ø≈“«√å¢π“¥ 100 ‡¡™ ÷́Ëß¡’§«“¡≈–‡Õ’¬¥¡“°°«à“

¡’‡¡Á¥ μ“√å™§àÕπ¢â“ß°√–®“¬μ—«‡ªìπÕ‘ √– ¡’°“√

‡°“–°—π‡ªìπ°≈ÿà¡°âÕπ„π∫“ß à«π ¡’‡¬◊ËÕÀÿâ¡Õ–¡‘‚≈-

μ“√“ß∑’Ë 1 Õß§åª√–°Õ∫∑“ß‡§¡’¢Õß·ªÑßø≈“«√å®“°·Àâ«®’π¢π“¥μà“ßÊ  ·≈–À—«·Àâ«®’π ¥*

Õß§åª√–°Õ∫ ·ªÑßø≈“«√åÔ

∑“ß‡§¡’** 60 ‡¡™ 80 ‡¡™ 100 ‡¡™

§«“¡™◊Èπ (%) 5.78C + 0.15 6.04b + 0.00 5.14d + 0.10

‚ª√μ’π (%) 10.41b + 0.01 9.73C + 0.05 8.57d + 0.04

‰¢¡—π (%) 1.46b + 0.01 1.62a + 0.08 1.43b + 0.05

‡ âπ„¬ (Crude Fiber) (%) 4.55a + 0.04 3.66b + 0.17 2.80d + 0.03

‡∂â“ (%) 9.02a + 0.01 8.92b + 0.03 7.73c + 0.01

§“√å‚∫‰Œ‡¥√μ (%) 74.54c + 0.11 76.05b + 0.01 79.47a + 0.01

πÈ”μ“≈ (Total sugar) (%) 10.98a + 0.36 10.32b + 0.03 4.11c + 0.30

„¬Õ“À“√  (Total dietary fiber) (%) 9.93a + 0.14 9.55b + 0.02 8.35c + 0.08

øÕ øÕ√—  (mg/100g) 0.45a + 0.01 0.40a + 0.03 0.30b + 0.02

‡À≈Á° (mg/100g) 5.34c + 0.01 6.85b + 0.04 8.38a + 0.05

·§≈‡ ’́¬¡ (mg/100g) 36.24a + 1.63 35.60b + 0.38 27.60c + 0.77

ª√‘¡“≥ μ“√å™ (%) 65.91d + 0.00 70.41c + 0.13 73.12b + 0.03

Õ–¡‘‚≈  (%) 27.45d + 0.59 30.54c + 0.11 32.75b + 0.06

* §à“∑’Ë· ¥ß„πμ“√“ß‡ªìπ§à“‡©≈’Ë¬ + §à“‡∫’Ë¬ß‡∫π¡“μ√∞“π ∑’Ë‰¥â®“°°“√∑¥≈Õß 3 È́”
Ô Õ—°…√¿“…“Õ—ß°ƒ…μ—«æ‘¡æå‡≈Á°∑’Ë·μ°μà“ß°—π„π·∂«πÕπ‡¥’¬«°—π ·μ°μà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ

95% ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫μ“¡ DMRT

** % (‚¥¬πÈ”Àπ—°·Àâß) ¬°‡«âπ§«“¡™◊Èπ

æ≈“ μåπâÕ¬´÷Ëß Õ¥§≈âÕß°—∫º≈°“√∑¥≈Õß„πμ“√“ß

∑’Ë 1 ∑’Ë· ¥ß„Àâ‡ÀÁπ«à“·ªÑßø≈“«√å¢π“¥ 100 ‡¡™

¡’ª√‘¡“≥§“√å‚∫‰Œ‡¥√μ·≈– μ“√å™ Ÿß „π¢≥–∑’Ë¡’

ª√‘¡“≥‡ âπ„¬·≈–„¬Õ“À“√μË” ‚¥¬æ∫«à“ ‡¡Á¥ μ“√å™

∑’Ë —ß‡°μ‡ÀÁπ¡’√Ÿª√à“ß§≈â“¬‡¡Á¥ μ“√å™¢Õß·ªÑß¡—π

 ”ª–À≈—ß ·≈–·ªÑß “§Ÿ §◊Õ ¡’≈—°…≥–°≈¡§≈â“¬‰¢à

∑’Ë¡’√Õ¬μ—¥ ‚¥¬¡’¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ßÕ¬Ÿà„π™à«ß

5-17 ‰¡§√Õπ (º“≥‘μ √ÿ®‘√æ‘ ‘∞, 2550)
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Õ.º“≥‘μ √ÿ®‘√æ‘ ‘∞

º≈°“√«—¥§à“ pH ¢Õß·ªÑßø≈“«√å®“°·Àâ«®’π

¢π“¥μà“ßÊ ‰¥âº≈°“√∑¥≈Õß¥—ßμ“√“ß∑’Ë 2 æ∫«à“

§à“ pH ¢Õß·ªÑßø≈“«√å Õ¬Ÿà„π™à«ß∑’Ë‡ªìπ°≈“ß§àÕπ

‰ª∑“ß°√¥‡≈Á°πâÕ¬ ‚¥¬§à“ pH ¢Õß·ªÑßø≈“«√å

√Ÿª∑’Ë 1 ≈—°…≥–¢Õß·ªÑßø≈“«√å¢π“¥ 60 80 ·≈– 100 ‡¡™ ‡¡◊ËÕ¥Ÿ¥â«¬°≈âÕß®ÿ≈∑√√»πå·∫∫Õ‘‡≈Á°μ√Õπ

·ªÑßø≈“«√å ¢π“¥ 60 ‡¡™ ·ªÑßø≈“«√å ¢π“¥ 80 ‡¡™ ·ªÑßø≈“«√å ¢π“¥ 100 ‡¡™

¢π“¥ 80 ‡¡™ ·≈– 100 ‡¡™ ¡’§à“‰¡à·μ°μà“ß°—π

Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ (p>0.05) ·μà¡’§à“μË”°«à“

·ªÑßø≈“«√å¢π“¥ 60 ‡¡™ Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘

(p<0.05)

μ“√“ß∑’Ë 2 §à“§«“¡‡ªìπ°√¥¥à“ß (pH) ¢Õß ·ªÑßø≈“«√å®“°·Àâ«®’π¢π“¥ 60 80 ·≈– 100 ‡¡™*

™π‘¥¢Õß·ªÑß §à“§«“¡‡ªìπ°√¥¥à“ßÔ

·ªÑßø≈“«√å ¢π“¥ 60 ‡¡™ 5.66a + 0.02

·ªÑßø≈“«√å ¢π“¥ 80 ‡¡™ 5.62b + 0.00

·ªÑßø≈“«√å ¢π“¥ 100 ‡¡™ 5.62b + 0.01

* §à“∑’Ë· ¥ß„πμ“√“ß‡ªìπ§à“‡©≈’Ë¬ + §à“‡∫’Ë¬ß‡∫π¡“μ√∞“π ∑’Ë‰¥â®“°°“√∑¥≈Õß 3 È́”
Ô Õ—°…√¿“…“Õ—ß°ƒ…μ—«æ‘¡æå‡≈Á°∑’Ë·μ°μà“ß°—π„π·∂«μ—Èß‡¥’¬«°—π·μ°μà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ

95% ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫μ“¡ DMRT

·≈–®“°°“√π”·ªÑßø≈“«√å®“°·Àâ«®’π‰ª«—¥§à“ ’

‰¥âº≈°“√∑¥≈Õß¥—ßμ“√“ß∑’Ë 3 ‚¥¬‡¡◊ËÕæ‘®“√≥“§à“

§«“¡ «à“ß (L*) æ∫«à“ ·ªÑßø≈“«√å¢π“¥ 100  ‡¡™

¡’§à“§«“¡ «à“ß Ÿß∑’Ë ÿ¥ √Õß≈ß¡“ §◊Õ ·ªÑßø≈“«√å

¢π“¥ 80 ·≈– 60 ‡¡™ μ“¡≈”¥—∫ ´÷Ëß Õ¥§≈âÕß

°—∫º≈°“√«‘‡§√“–Àåª√‘¡“≥ μ“√å™ „πμ“√“ß∑’Ë 1

∑’Ë„Àâº≈°“√∑¥≈Õß‰ª„π·π«‚πâ¡‡¥’¬«°—π ‡π◊ËÕß®“°

 μ“√å™¡’≈—°…≥– ’¢“« «à“ß ¥—ßπ—Èπ ∂â“¡’ μ“√å™

ª√‘¡“≥¡“°°Á®– àßº≈„Àâ§à“ L* ¡“°¢÷Èπ¥â«¬

πÕ°®“°π’È ¬—ßæ∫«à“ §à“ ’‡À≈◊Õß (b*) „π·ªÑßø≈“«√å

¢π“¥ 60 ·≈– 80 ‡¡™ ¡’§à“ Ÿß∑’Ë ÿ¥ ·≈–‰¡à·μ°

μà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ (p>0.05) „π¢≥–

∑’Ë·ªÑßø≈“«√å¢π“¥ 100 ‡¡™ ¡’§à“μË”∑’Ë ÿ¥ ´÷Ëß· ¥ß

„Àâ‡ÀÁπ«à“  “√∑’Ë„Àâ ’‡À≈◊Õß´÷ËßÕ“®®–‡ªìπ “√æ«°

·§‚√∑’πÕ¬¥å®–®—∫Õ¬Ÿà°—∫Õπÿ¿“§∑’Ë¡’¢π“¥„À≠à∑’Ë

‰¡à„™à μ“√å™ ∑”„Àâ·ªÑßø≈“«√å¢π“¥ 100 ‡¡™ ¡’§à“

b* μË”°«à“·ªÑßø≈“«√å∑’Ë¡’¢π“¥Õπÿ¿“§„À≠à°«à“
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Õß§åª√–°Õ∫∑“ß‡§¡’ ·≈– ¡∫—μ‘∑“ß‡§¡’°“¬¿“æ¢Õß·ªÑßø≈“«√å ®“°·Àâ«®’π

®“°°“√»÷°…“°”≈—ß°“√æÕßμ—«·≈–°“√

≈–≈“¬πÈ”¢Õß·ªÑß‡¡◊ËÕ‡æ‘Ë¡Õÿ≥À¿Ÿ¡‘¢ÕßπÈ”·ªÑß„Àâ Ÿß

¢÷Èπ‡ªìπ 80 85 90 ·≈– 95 Õß»“‡´≈‡ ’́¬  ‰¥âº≈

°“√∑¥≈Õßμ“¡√Ÿª∑’Ë 2 ·≈– 3 æ∫«à“ ‡¡◊ËÕÕÿ≥À¿Ÿ¡‘

 Ÿß¢÷Èπ°”≈—ß°“√æÕßμ—«·≈–°“√≈–≈“¬¢Õß·ªÑßø≈“«√å

¡’§à“‡æ‘Ë¡¢÷Èπ ∑—Èßπ’È‡ªìπ‡æ√“– ‡¡◊ËÕ·ªÑßÕ¬Ÿà„ππÈ”‡¬Áπ

À√◊ÕÕÿ≥À¿Ÿ¡‘¬—ß‰¡à Ÿß¡“°‡¡Á¥ μ“√å™®–æÕßμ—«‰¥â

μ“√“ß∑’Ë 3 §à“ ’¢Õß·ªÑßø≈“«√å®“°·Àâ«®’π¢π“¥ 60 80 ·≈– 100 ‡¡™Δ

™π‘¥¢Õß·ªÑß §à“ ’ CIEÔ

L* a* b*

·ªÑßø≈“«√å ¢π“¥ 60 ‡¡™ 92.78c + 0.04 -1.25a + 0.02 12.79a + 0.08

·ªÑßø≈“«√å ¢π“¥ 80 ‡¡™ 93.37b + 0.06 -1.04b + 0.04 12.40a + 0.10

·ªÑßø≈“«√å ¢π“¥ 100 ‡¡™ 94.66a + 0.08 - 0.75c + 0.03 8.19b + 0.16

Δ §à“∑’Ë· ¥ß„πμ“√“ß‡ªìπ§à“‡©≈’Ë¬ + §à“‡∫’Ë¬ß‡∫π¡“μ√∞“π ∑’Ë‰¥â®“°°“√∑¥≈Õß 3 È́”
Ô Õ—°…√¿“…“Õ—ß°ƒ…μ—«æ‘¡æå‡≈Á°∑’Ë·μ°μà“ß°—π„π·∂«μ—Èß‡¥’¬«°—π·μ°μà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ 95 %

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫μ“¡ DMRT

Õ¬à“ß®”°—¥ ·μà‡¡◊ËÕÕÿ≥À¿Ÿ¡‘ Ÿß¢÷Èπæ—π∏–‰Œ‚¥√‡®π

®–∂Ÿ°∑”≈“¬ ‚¡‡≈°ÿ≈¢ÕßπÈ”‡¢â“¡“®—∫°—∫À¡Ÿà‰Œ¥√Õ°-

´‘≈∑’Ë‡ªìπÕ‘ √– ‡¡Á¥ μ“√å™‡°‘¥°“√æÕßμ—« ∑”„Àâ§à“

°”≈—ß°“√æÕßμ—«¡’§à“ Ÿß ·≈– àßº≈„Àâ∫“ß à«π¢Õß

·ªÑß≈–≈“¬ÕÕ°¡“®÷ß∑”„Àâ§à“°“√≈–≈“¬¢Õß·ªÑß

‡æ‘Ë¡¢÷Èπ¥â«¬ (Leach, McCowenand, and Schoch,

1959)

·ªÑßø≈“«√å ¢π“¥ 60 mesh
·ªÑßø≈“«√å ¢π“¥ 80 mesh
·ªÑßø≈“«√å ¢π“¥ 100 mesh

Õÿ≥À¿Ÿ¡‘ (Õß»“‡´≈‡ ’́¬ )

°“
√æ

Õß
μ—«

 (
%

)

√Ÿª∑’Ë 2 §à“°“√æÕßμ—«¢Õß·ªÑßø≈“«√å®“°·Àâ«®’π¢π“¥ 60 80 ·≈– 100 ‡¡™ ∑’ËÕÿ≥À¿Ÿ¡‘ 80 ∂÷ß 95 Õß»“‡´≈‡ ’́¬ 
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Õ.º“≥‘μ √ÿ®‘√æ‘ ‘∞

º≈¢Õß°“√»÷°…“Õÿ≥À¿Ÿ¡‘·≈–æ≈—ßß“π∑’Ë„™â„π

°“√‡°‘¥‡®≈“μ‘‰π‡´™—Ëπ¢Õß·ªÑßø≈“«√å·≈– μ“√å™

®“°·Àâ«®’π ‚¥¬„™â‡§√◊ËÕß Differential Scanning

Calorimeter (μ“√“ß∑’Ë 5) æ∫«à“ Õÿ≥À¿Ÿ¡‘∑’Ë‡√‘Ë¡¡’

°“√‡ª≈’Ë¬π·ª≈ß (To) Õÿ≥À¿Ÿ¡‘¢Õß°“√‡ª≈’Ë¬π·ª≈ß

 Ÿß ÿ¥ (Tp) ·≈–Õÿ≥À¿Ÿ¡‘ ÿ¥∑â“¬∑’Ë‡°‘¥‡®≈“μ‘‰π‡´™—Ëπ

(Tc) ¢Õß·ªÑßø≈“«√å¢π“¥ 60 ‡¡™ ¡’Õÿ≥À¿Ÿ¡‘ Ÿß∑’Ë ÿ¥

„π¢≥–∑’Ëæ≈—ßß“π∑’Ë„™â„π°“√‡°‘¥‡®≈“μ‘‰π‡´™—Ëπ¢Õß

·ªÑßø≈“«√å¢π“¥ 80 ·≈– 100 ‡¡™ ‰¡à·μ°μà“ß°—π

Õ¬à“ß¡’π—¬ ”§—≠ (p>0.05) ‚¥¬¡’§à“ Ÿß°«à“·ªÑßø≈“«√å

¢π“¥ 60 ‡¡™ (p<0.05) ·μà¡’§à“μË”°«à“ μ“√å™

®“°·Àâ«®’π (16.14 J/g) (Panid Rujirapisit, 2005)

‡π◊ËÕß®“°°“√«—¥§à“æ≈—ßß“π¥â«¬‡§√◊ËÕß DSC ‡ªìπº≈

¡“®“°Õß§åª√–°Õ∫„π à«π∑’Ë‡ªìπ μ“√å™ ‚¥¬·ªÑß

ø≈“«√å∑’Ë¡’ —¥ à«π¢Õß μ“√å™¡“°°«à“ °Á®–μâÕß„™â

æ≈—ßß“π„π°“√‡°‘¥‡®≈¡“°°«à“¥â«¬

·ªÑßø≈“«√å ¢π“¥ 60 mesh
·ªÑßø≈“«√å ¢π“¥ 80 mesh
·ªÑßø≈“«√å ¢π“¥ 100 mesh

Õÿ≥À¿Ÿ¡‘ (Õß»“‡´≈‡ ’́¬ )

°“
√≈

–≈
“¬

 (
%

)

√Ÿª∑’Ë 3 §à“°“√≈–≈“¬¢Õß·ªÑßø≈“«√å®“°·Àâ«®’π¢π“¥ 60 80 ·≈– 100 ‡¡™ ∑’ËÕÿ≥À¿Ÿ¡‘ 80 ∂÷ß 95 Õß»“‡´≈‡ ’́¬ 

μ“√“ß∑’Ë 5 º≈°“√«‘‡§√“–Àå ¡∫—μ‘∑“ß Thermodynamic ¢Õß·ªÑßø≈“«√å®“°·Àâ«®’π¢π“¥ 60 80 ·≈–

100 ‡¡™ ¥â«¬«‘∏’ Differential Scanning Calorimetry (DSC)*

™π‘¥¢Õß·ªÑß Onset Peak Conclusion EnthalpyÔ

TemperatureÔ TemperatureÔ TemperatureÔ (J/g)

To (oC) Tp (oC) Tc (oC)

·ªÑßø≈“«√å ¢π“¥ 60 ‡¡™ 82.91a + 0.54 87.00a + 0.57 91.79a + 0.47 11.94b + 0.11

·ªÑßø≈“«√å ¢π“¥ 80 ‡¡™ 82.10b + 0.37 86.10b + 0.42 90.84b + 0.60 12.17a + 0.03

·ªÑßø≈“«√å ¢π“¥ 100 ‡¡™ 82.02b + 0.11 85.97b + 0.12 90.70b + 0.14 12.36a + 0.05

* §à“∑’Ë· ¥ß„πμ“√“ß‡ªìπ§à“‡©≈’Ë¬ + §à“‡∫’Ë¬ß‡∫π¡“μ√∞“π ∑’Ë‰¥â®“°°“√∑¥≈Õß 3 È́”
Ô Õ—°…√¿“…“Õ—ß°ƒ…μ—«æ‘¡æå‡≈Á°∑’Ë·μ°μà“ß°—π„π·∂«μ—Èß‡¥’¬«°—π·μ°μà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ 95%

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫μ“¡ DMRT
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Õß§åª√–°Õ∫∑“ß‡§¡’ ·≈– ¡∫—μ‘∑“ß‡§¡’°“¬¿“æ¢Õß·ªÑßø≈“«√å ®“°·Àâ«®’π

®“°°“√»÷°…“°“√‡ª≈’Ë¬π·ª≈ß§«“¡Àπ◊¥¢Õß

πÈ”·ªÑß„π√–À«à“ß°“√∑”„Àâ√âÕπ ®π∂÷ß¢—ÈπμÕπ°“√

∑”„Àâ‡¬Áπ≈ß ¥â«¬‡§√◊ËÕß Rapid Visco Analyzer

(RVA) (√Ÿª∑’Ë 4) æ∫«à“ Õÿ≥À¿Ÿ¡‘∑’Ë‡√‘Ë¡‡°‘¥°“√‡ª≈’Ë¬π

·ª≈ß§«“¡Àπ◊¥ (Pasting Temperature) ¢Õß

·ªÑßø≈“«√å „Àâº≈°“√∑¥≈Õß∑’Ë „°≈â‡§’¬ß·≈–¡’

·π«‚πâ¡‡¥’¬«°—∫°“√»÷°…“‚¥¬„™â‡§√◊ËÕß DSC  ‚¥¬

·ªÑßø≈“«√å¢π“¥ 60 ‡¡™ „Àâ§à“§«“¡Àπ◊¥ ÿ¥∑â“¬

(Final viscosity)  Ÿß∑’Ë ÿ¥ ·μà„™â‡«≈“„π°“√‡°‘¥®ÿ¥

 Ÿß ÿ¥¢Õß§«“¡Àπ◊¥ (Peak time) ¡“°∑’Ë ÿ¥ ‚¥¬

‡¡◊ËÕπ”·ªÑßø≈“«√å‰ª∑”„Àâ§«“¡√âÕπ ·≈–∑‘Èß‰«â

„Àâ‡¬Áπ §à“§«“¡Àπ◊¥®–≈¥≈ß‡≈Á°πâÕ¬

√Ÿª∑’Ë 4 °“√‡ª≈’Ë¬π·ª≈ß§«“¡Àπ◊¥¢ÕßπÈ”·ªÑß∑’Ë‡μ√’¬¡®“°·ªÑßø≈“«√å®“°·Àâ«®’π¢π“¥ 60 80 ·≈– 100 ‡¡™ „π

√–À«à“ß°“√∑”„Àâ√âÕπ ®π∂÷ß¢—ÈπμÕπ°“√∑”„Àâ‡¬Áπ≈ß ¥â«¬‡§√◊ËÕß Rapid Visco Analyzer (RVA)

·≈–‡¡◊ËÕ§”π«≥ª√‘¡“≥º≈º≈‘μ∑’Ë‰¥â (yield)

¢Õß·ªÑßø≈“«√å®“°·Àâ«®’π æ∫«à“ º≈º≈‘μ¢Õß·ªÑß

ø≈“«√å‚¥¬√«¡ ‡∑à“°—∫ 65.41% (‚¥¬πÈ”Àπ—°·Àâß)

´÷Ëß‡ªìπ à«π¢Õß·ªÑßø≈“«√å¢π“¥ 100 ‡¡™

(47.08%)  ¡“°∑’Ë ÿ¥ √Õß≈ß¡“ §◊Õ ·ªÑßø≈“«√å¢π“¥

80 ‡¡™ (12.24%) ·≈– 60 ‡¡™ (6.97%) μ“¡≈”¥—∫

 √ÿªº≈°“√∑¥≈Õß

·ªÑßø≈“«√å®“°·Àâ«®’π ¡’ª√‘¡“≥‚ª√μ’π§àÕπ

¢â“ß Ÿß ‚¥¬·ªÑßø≈“«√å∑’Ë¡’¢π“¥„À≠à¡’ª√‘¡“≥‚ª√μ’π

 Ÿß°«à“·ªÑßø≈“«√å∑’Ë¡’¢π“¥‡≈Á° ·≈–æ∫«à“·ªÑß

ø≈“«√å¢π“¥ 100 ‡¡™ ¡’ª√‘¡“≥Õ–¡‘‚≈ Õ¬Ÿà„π‡°≥±å

∑’Ë Ÿß (32.75 + 0.06%) ≈—°…≥–¢Õß·ªÑßø≈“«√å∑’Ë

¡’¢π“¥„À≠à®–‡°“–μ—«°—π‡ªìπ°≈ÿà¡°âÕπ¥â«¬‡¬◊ËÕÀÿâ¡

Õ–¡‘‚≈æ≈“ μå¡“°°«à“·ªÑßø≈“«√å¢π“¥‡≈Á° ‚¥¬

·ªÑßø≈“«√å®“°·Àâ«®’π∑’Ëº≈‘μ‰¥â ¡’§à“§«“¡‡ªìπ°√¥

¥à“ß (pH) ‡ªìπ°≈“ß§àÕπ‰ª∑“ß°√¥‡≈Á°πâÕ¬

≈—°…≥–¢Õß·ªÑßø≈“«√å¡’ ’‡À≈◊ÕßÕàÕπ ‚¥¬·ªÑßø≈“«√å

∑’Ë¡’Õπÿ¿“§„À≠à§à“§«“¡ «à“ß (L*) ®–μË”°«à“Õπÿ¿“§

¢π“¥‡≈Á° ·≈–Õÿâ¡πÈ”‰¥â¥’°«à“ ·≈–°“√≈–≈“¬

πÈ”·≈–°“√æÕßμ—«¢Õß·ªÑßø≈“«√å®–¡“°¢÷Èπ ‡¡◊ËÕ

Õÿ≥À¿Ÿ¡‘‡æ‘Ë¡¢÷Èπ ‚¥¬·ªÑßø≈“«√å∑’Ë¡’Õß§åª√–°Õ∫

¢Õß·ªÑß¡“°°«à“®–„™âæ≈—ßß“π„π°“√‡°‘¥‡®≈“μ‘‰π-

‡´™—Ëπ¡“°°«à“ ·≈–·ªÑßø≈“«√å¢π“¥ 60 ‡¡™ ®–„Àâ

§à“§«“¡Àπ◊¥ Ÿß∑’Ë ÿ¥
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