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º≈¢Õß‡§√◊ËÕß¥◊Ë¡™“‡¢’¬«·≈–™“¢“«

μàÕ°“√μ‘¥ ’¢Õß‡√ ‘́π§Õ¡‚æ ‘μ

 “¬„® μ—≥±πÿ™ ∑.∫., «∑.¡. (∑—πμ°√√¡À—μ∂°“√) Õ.∑. (∑—πμ°√√¡À—μ∂°“√)1

∫ÿ≠‡≈‘» °Ÿâ‡°’¬√μ‘μ√–°Ÿ≈ ∑.∫., «∑.¡. (∑—πμ°√√¡ª√–¥‘…∞å), π.∫.1, 2

æ‘¡æå¡“¥“ ‡°…√—°…å ∑.∫.1

1¿“§«‘™“∑—πμ°√√¡Õπÿ√—°…å §≥–∑—πμ·æ∑¬»“ μ√å ¡À“«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å
2Àπà«¬«‘®—¬∑—πμ«— ¥ÿ §≥–∑—πμ·æ∑¬»“ μ√å ¡À“«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å

∫∑§—¥¬àÕ

«—μ∂ÿª√– ß§å ‡æ◊ËÕ»÷°…“º≈¢Õß‡§√◊ËÕß¥◊Ë¡™“‡¢’¬«·≈–™“¢“«μàÕ°“√μ‘¥ ’¢Õß‡√´‘π§Õ¡‚æ ‘μ™π‘¥ π“‚πøî≈≈å ‰Œ∫√‘¥

·≈–‰¡‚§√øî≈≈å

«— ¥ÿ·≈–«‘∏’°“√ ‡μ√’¬¡™‘Èπμ—«Õ¬à“ß‡√´‘π§Õ¡‚æ ‘μº≈‘μ¿—≥±å≈– 26 ™‘Èπ ‰¥â·°à øî≈‡∑§·´¥ 350 ·≈– æ√’¡’´“ ´÷Ëß

‡ªìπ°≈ÿà¡π“‚πøî≈≈å øî≈‡∑§·´¥ 250 ·≈–æÕ¬μå 4 ‡ªìπ°≈ÿà¡‰Œ∫√‘¥ ‡§≈’¬√åøî≈‡Õ ∑’·≈–¥Ÿ√“øî≈ «’‡Õ ‡ªìπ°≈ÿà¡‰¡‚§√øî≈≈å

π”™‘Èπμ—«Õ¬à“ß 20 ™‘Èπ«—¥ ’¥â«¬‡§√◊ËÕß«—¥§à“ ’‡æ◊ËÕ‡ªìπ¢âÕ¡Ÿ≈°àÕπ°“√∑¥ Õ∫ ·≈–π”™‘Èπμ—«Õ¬à“ß‡√´‘π§Õ¡‚æ ‘μ°≈ÿà¡≈–

2 ™‘Èπμ√«® ¿“æº‘«°àÕπ∑¥ Õ∫¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°μ√Õπ™π‘¥ Õß°√“¥ ®“°π—Èπ·™à™‘Èπμ—«Õ¬à“ß∑’Ë‡À≈◊Õ

∑—ÈßÀ¡¥®”π«π 24 ™‘Èπ„π‡§√◊ËÕß¥◊Ë¡™“ 5 «‘π“∑’  ≈—∫°—∫·™àπÈ”≈“¬‡∑’¬¡ 5 «‘π“∑’ ®π§√∫ 10 √Õ∫ ·≈â«·™à™‘Èπ

μ—«Õ¬à“ß„ππÈ”≈“¬‡∑’¬¡®π§√∫ 24 ™—Ë«‚¡ß ∑” È́”„À¡à„π≈—°…≥–‡¥‘¡®π§√∫ 5 √Õ∫ «—¥ ’™‘Èπμ—«Õ¬à“ß 20 ™‘Èπ∑’Ë‡§¬

«—¥ ’°àÕπ°“√·™à·≈–μ√«® ¿“æº‘«À≈—ß∑¥ Õ∫™‘Èπμ—«Õ¬à“ß°≈ÿà¡≈– 2 ™‘Èπ «‘‡§√“–Àå¢âÕ¡Ÿ≈¥â«¬ ∂‘μ‘°“√∑¥ Õ∫

§«“¡·ª√ª√«π Õß∑“ß·∫∫«—¥´È”·≈–‡ª√’¬∫‡∑’¬∫§«“¡·μ°μà“ß√–À«à“ß°≈ÿà¡¥â«¬°“√∑¥ Õ∫∑Ÿ§’¬å·≈–°“√

∑¥ Õ∫·æ√å∑’∑’Ë√–¥—∫π—¬ ”§—≠ 0.05

º≈°“√»÷°…“ ‡§√◊ËÕß¥◊Ë¡™“‡¢’¬«·≈–™“¢“«∑”„Àâ°“√μ‘¥ ’¢Õß«— ¥ÿ‡√ ‘́π§Õ¡‚æ ‘μ‡æ‘Ë¡¢÷Èπ·μà‰¡à¡’π—¬ ”§—≠∑“ß ∂‘μ‘

(p > 0 .05) ¬°‡«âπ‡√´‘π§Õ¡‚æ ‘μøî≈‡∑§·´¥ 350 ‡¡◊ËÕ·™à„π‡§√◊ËÕß¥◊Ë¡™“‡¢’¬«·≈–¥Ÿ√“øî≈«’‡Õ ‡¡◊ËÕ·™à„π‡§√◊ËÕß

¥◊Ë¡™“‡¢’¬«·≈–™“¢“«∑’Ë¡’°“√μ‘¥ ’‡æ‘Ë¡¢÷ÈπÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ (p < 0.05)

 √ÿª ‡§√◊ËÕß¥◊Ë¡™“‡¢’¬«·≈–™“¢“«∑”„Àâ«— ¥ÿ‡√´‘π§Õ¡‚æ ‘μμ‘¥ ’‡æ‘Ë¡¢÷Èπ

(« ∑—πμ ®ÿÃ“œ 2554;34:169-80)
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∫∑π”

ªí®®ÿ∫—π ª√–™“™π„Àâ§«“¡ ”§—≠°—∫°“√¥Ÿ·≈ ÿ¢¿“æ

·≈–π‘¬¡¥◊Ë¡‡§√◊ËÕß¥◊Ë¡‡æ◊ËÕ ÿ¢¿“æ √«¡∂÷ß‡§√◊ËÕß¥◊Ë¡ª√–‡¿∑

™“‡¢’¬«·≈–™“¢“« ®“°°“√»÷°…“¢Õß Wu and Wei1 æ∫

«à“‡§√◊ËÕß¥◊Ë¡™“‰¥â√—∫§«“¡π‘¬¡„π°“√¥◊Ë¡¡“°‡ªìπÕ—π¥—∫ Õß

¢Õß‚≈° °“√¥◊Ë¡™“„πª√‘¡“≥‡À¡“– ¡ “¡“√∂™à«¬°“√μâ“π

Õπÿ¡Ÿ≈Õ‘ √– μâ“π°“√‡°‘¥¡–‡√Áß μâ“π°“√Õ—°‡ ∫ ≈¥ª√‘¡“≥

‚§‡≈ ‡μÕ√Õ≈1 ≈¥°“√‡°“–°≈ÿà¡¢Õß‡°≈Á¥‡≈◊Õ¥ §«“¡¥—π‚≈À‘μ

·≈–≈¥§«“¡‡ ’Ë¬ß°“√‡°‘¥¡–‡√Áßμ—∫ÕàÕπ·≈–¡–‡√Áß≈”‰ â„À≠à2

πÕ°®“°π’È¡’√“¬ß“π«à“ °“√¥◊Ë¡™“∑’Ë‰¡à‡μ‘¡πÈ”μ“≈ “¡“√∂≈¥

°“√‡°‘¥øíπºÿ‰¥â‡π◊ËÕß®“°º≈¢Õßø≈ŸÕÕ‰√¥å·≈– “√ª√–°Õ∫

‚æ≈’øïπÕ≈„π™“´÷Ëß¡’º≈‚¥¬μ√ßμàÕ  ‡μ√Áª‚μ§Õ§§— ¡‘«·∑π å

(Streptococcus mutans) ·≈– ‡μ√Áª‚μ§Õ§§— ´Õ√å∫√‘π— 

·≈– (Streptococcus sorbrinus)3 ·μà®“°°“√»÷°…“¢Õß

Phelan ·≈– Rees4 æ∫«à“ ‡§√◊ËÕß¥◊Ë¡™“‡¢’¬«·≈–™“¢“«¡’Õß§å

ª√–°Õ∫ à«π„À≠à‡ªìπ°√¥·Õ §Õ√å∫‘° ´÷Ëß¡’º≈μàÕ§«“¡·¢Áßº‘«

§«“¡À¬“∫º‘« √«¡∑—Èß°“√μ‘¥ ’¢Õß«— ¥ÿ‡√´‘π§Õ¡‚æ ‘μ5,6

«— ¥ÿ∫Ÿ√≥–‡√ ‘́π§Õ¡‚æ ‘μ‰¥â∂Ÿ°æ—≤π“‡æ◊ËÕ∫Ÿ√≥–øíπ

„Àâ¡’§«“¡ «¬ß“¡·≈–¡’§ÿ≥ ¡∫—μ‘‡™‘ß°≈∑’Ë¥’ ‡√´‘π§Õ¡‚æ ‘μ

‡ªìπ«— ¥ÿ∑’Ëª√–°Õ∫¥â«¬ 3 «—Ø¿“§ ‰¥â·°à ‡√ ‘́π·¡∑√‘° ǻ (resin

matrix)  “√§Ÿà§«∫ (coupling agent) ·≈– “√Õ—¥·∑√°

(filler)7,8 ‰¡‚§√øî≈≈å‡√ ‘́π§Õ¡‚æ ‘μ (microfill resin

composite) ª√–°Õ∫¥â«¬ “√Õ—¥·∑√°ª√–‡¿∑§Õ≈≈Õ¬¥Õ≈

´‘≈‘°“ ¢π“¥ 0.04-0.4 ‰¡§√Õπ °“√∑’Ë¡’ “√Õ—¥·∑√°¢π“¥

‡≈Á°∑”„Àâ¢—¥·μàß‰¥âßà“¬ º‘«‡√’¬∫  «¬ß“¡·μà¡’§«“¡·¢Áß·√ßμË”

‡√´‘π§Õ¡‚æ ‘μ¥—Èß‡¥‘¡ (traditional resin composite)

¡’ “√Õ—¥·∑√°ª√–‡¿∑·°â«·∫‡√’¬¡ ·°â«‚∫√Õπ ≈‘‡∑’¬¡

Õ–≈Ÿ¡‘‡π’¬¡´‘≈‘‡°μ ·°â« μ√Õπ‡∑’¬¡ ·°â«¬‘∑‡∑√’¬¡ ‡´Õ√å-

‚§‡π’¬¡ ·°â«·∫‡√’¬¡ Õ–≈Ÿ¡‘π“ ´‘≈‘‡°μ À√◊Õº≈÷°§«Õμ´å

‚¥¬¡’√Ÿª√à“ß·μ°μà“ß°—π ·≈–¡’¢π“¥ 10-20 ‰¡§√Õπ ‡√ ‘́π

§Õ¡‚æ ‘μ™π‘¥π’È¡’§«“¡·¢Áß·√ß Ÿß·μà¢—¥·μàß„Àâ‡ß“·≈–

 «¬ß“¡‰¥â¬“° ‰Œ∫√‘¥‡√´‘π§Õ¡‚æ ‘μ (hybrid resin

composite) ª√–°Õ∫¥â«¬ “√Õ—¥·∑√° 2 ™π‘¥ §◊Õ  “√

Õ—¥·∑√°¢π“¥„À≠à´÷Ëß¡’¢π“¥‡©≈’Ë¬ 15-20 ‰¡§√Õπ·≈– “√

Õ—¥·∑√°ª√–‡¿∑§Õ≈≈Õ¬¥Õ≈ ‘́≈‘°“∑’Ë¡’¢π“¥ 0.04-0.4

‰¡§√Õπ ‡√´‘π§Õ¡‚æ ‘μ™π‘¥π’È “¡“√∂„™â∫Ÿ√≥–„πøíπÀ≈—ß

·≈–¢—¥·μàß‰¥â «¬ß“¡°«à“‡√´‘π§Õ¡‚æ ‘μ™π‘¥¥—Èß‡¥‘¡ ·μà

‰¡à¥’‡∑à“‰¡‚§√øî≈≈å‡√ ‘́π§Õ¡‚æ ‘μ ∑”„Àâ®”°—¥°“√„™âß“π

‡©æ“–°“√∫Ÿ√≥–„πøíπÀ≈—ß·≈–øíπÀπâ“„π∫“ß°√≥’9,10

ªí®®ÿ∫—π π“‚π‡∑§‚π‚≈¬’ (nanotechnology) ∂Ÿ°π”

¡“„™â„π°“√º≈‘μ “√Õ—¥·∑√°∑’Ë¡’¢π“¥‡©≈’Ë¬ 0.005-0.01

‰¡§√Õπ ·≈–„™â‡ªìπ “√Õ—¥·∑√°¢Õßπ“‚πøî≈≈å‡√´‘π§Õ¡-

‚æ ‘μ °“√∑’Ë¡’ “√Õ—¥·∑√°¢π“¥‡≈Á°·≈–¡’ª√‘¡“≥∑’Ë¡“°

∑”„Àâπ“‚πøî≈≈å‡√´‘π§Õ¡‚æ ‘μ¡’§ÿ≥ ¡∫—μ‘∑“ß°“¬¿“æ·≈–

∑“ß‡§¡’¥’¢÷Èπ  “¡“√∂„™â∫Ÿ√≥–‰¥â∑—ÈßøíπÀπâ“·≈–øíπÀ≈—ß ¢—¥

·μàß‰¥âßà“¬ º‘«‡√’¬∫·≈– «¬ß“¡11,12

¡’À≈“¬°“√»÷°…“√“¬ß“π«à“ °“√∫√‘‚¿§Õ“À“√·≈–

‡§√◊ËÕß¥◊Ë¡∫“ß™π‘¥ ‡™àπ º≈‰¡â∑’Ë¡’√ ‡ª√’È¬« πÈ”Õ—¥≈¡ °“·ø

À√◊ÕπÈ”™“ Õ“®∑”„Àâ ¿“«–·«¥≈âÕ¡„π™àÕßª“°‡ª≈’Ë¬π·ª≈ß

§«“¡‡ªìπ°√¥¢Õß·ºàπ§√“∫®ÿ≈‘π∑√’¬å Õ“À“√·≈–‡§√◊ËÕß¥◊Ë¡

 “¡“√∂∑”„Àâ‡√ ‘́π§Õ¡‚æ ‘μ‡ ◊ËÕ¡ ¿“æ‰¥â13-16 °“√»÷°…“º≈

¢Õß‡§√◊ËÕß¥◊Ë¡™“μàÕ‡√ ‘́π§Õ¡‚æ ‘μ∑’Ëºà“π¡“‡ªìπ°“√»÷°…“‡°’Ë¬«°—∫

§«“¡·¢Áßº‘« §«“¡À¬“∫º‘« ·≈–§«“¡§ß∑π¢Õß‡√ ‘́π§Õ¡

‚æ ‘μμàÕ‡§√◊ËÕß¥◊Ë¡™“™π‘¥„¥™π‘¥Àπ÷Ëß°·≈–‡ªìπ°“√»÷°…“∑’Ë·™à‡√ ‘́π

§Õ¡‚æ ‘μ„π‡§√◊ËÕß¥◊Ë¡™“‡ªìπ√–¬–‡«≈“∑’ËμàÕ‡π◊ËÕß°—π3,17-19 ‰¡à‰¥â

‡≈’¬π·∫∫ ¿“«–„°≈â‡§’¬ß°—∫°“√∫√‘‚¿§„π™’«‘μª√–®”«—π´÷Ëß‡ªìπ

°“√¥◊Ë¡„π≈—°…≥–‰¡àμàÕ‡π◊ËÕß Õ’°∑—Èß°“√»÷°…“‡°’Ë¬«°—∫º≈¢Õß™“

μàÕ§ÿ≥ ¡∫—μ‘∑“ß°“¬¿“æ ‰¥â·°à °“√μ‘¥ ’¢Õß«— ¥ÿ¬—ß¡’‰¡à¡“°π—°

¥—ßπ—Èπ °“√»÷°…“π’È®÷ß¡’«—μ∂ÿª√– ß§å∑’Ë®–»÷°…“º≈¢Õß‡§√◊ËÕß¥◊Ë¡

™“‡¢’¬«·≈–™“¢“«μàÕ°“√μ‘¥ ’¢Õß«— ¥ÿ∫Ÿ√≥–‡√ ‘́π§Õ¡‚æ ‘μ

™π‘¥μà“ßÊ ‰¥â·°à π“‚πøî≈≈å ‰Œ∫√‘¥ ·≈–‰¡‚§√øî≈≈å

«— ¥ÿ·≈–«‘∏’°“√

°“√‡μ√’¬¡™‘Èπμ—«Õ¬à“ß‡√´‘π§Õ¡‚æ ‘μ

‡√ ‘́π§Õ¡‚æ ‘μ∑’Ë„™â„π°“√»÷°…“π’È¡’ 3 ™π‘¥Ê ≈– 2

º≈‘μ¿—≥±å¥—ßμ“√“ß∑’Ë 1 ‡μ√’¬¡™‘Èπμ—«Õ¬à“ß ‡√ ‘́π§Õ¡‚æ ‘μ

º≈‘μ¿—≥±å≈– 26 ™‘Èπ ‚¥¬„ à‡√ ‘́π§Õ¡‚æ ‘μ„π·¡à·∫∫‚æ≈’

‡∑∑√“ø≈ŸÕÕ‚√‡Õ∑‘≈’π (polytetrafluoroethylene: PTFE)

√Ÿª«ß·À«π ¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß 13 ¡‘≈≈‘‡¡μ√ Àπ“ 2

¡‘≈≈‘‡¡μ√∑’Ë«“ß∫π·∑àß°√–®°„ „Àâ‡μÁ¡ ·≈â«ªî¥∑—∫¥â«¬·ºàπ

°√–®°„ ·∫∫∫“ß (glass cover slip) °¥¥â«¬·∑àßπÈ”Àπ—°

20 °‘‚≈°√—¡ ‡æ◊ËÕ‰≈à«— ¥ÿ à«π‡°‘πÕÕ°‡ªìπ‡«≈“ 2 π“∑’ ®“°

π—Èππ”·∑àßπÈ”Àπ—°ÕÕ°·≈â«©“¬· ß§«“¡¬“«§≈◊Ëπ· ß√–À«à“ß

400-500 π“‚π‡¡μ√ ¥â«¬‡§√◊ËÕß©“¬· ß™π‘¥Œ“‚≈‡®π

(Translux EC; Heraeus Kulzer, Wehrheim, Germany)

´÷Ëß∑àÕπ”· ß¡’¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß 8 ¡¡. ‚¥¬©“¬· ß 2

μ”·ÀπàßÊ ≈– 40 «‘π“∑’ ‡æ◊ËÕ„Àâ§√Õ∫§≈ÿ¡™‘Èπμ—«Õ¬à“ß∑—ÈßÀ¡¥

μ√«® Õ∫§«“¡‡¢â¡· ß¥â«¬‡§√◊ËÕß«—¥§«“¡‡¢â¡· ß (Cure
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Rite; L.D. Caulk, Milford, Del., USA) „ÀâÕ¬Ÿà„π√–¥—∫

∑’Ë¡“°°«à“ 400 ¡‘≈≈‘«—μμåμàÕμ“√“ß‡´πμ‘‡¡μ√°àÕπ©“¬ π”

‡√ ‘́π§Õ¡‚æ ‘μÕÕ°®“°·¡à·∫∫©“¬· ß È́”∑’Ë¥â“π‡¥‘¡Õ’°§√—Èß

‡ªìπ‡«≈“ 40 «‘π“∑’

°“√‡μ√’¬¡‡§√◊ËÕß¥◊Ë¡™“∑¥ Õ∫

‡≈◊Õ°„™â‡§√◊ËÕß¥◊Ë¡™“‡¢’¬«·≈–™“¢“« ”‡√Á®√Ÿª∑’Ë«“ß¢“¬

„π∑âÕßμ≈“¥™π‘¥∑’Ë¡’ à«πª√–°Õ∫¢Õß™“‡¢’¬«·≈–™“¢“«

¡“°∑’Ë ÿ¥™π‘¥≈– 1 º≈‘μ¿—≥±å¥—ßμ“√“ß∑’Ë 2

μ“√“ß∑’Ë 1 ‡√ ‘́π§Õ¡‚æ ‘μ∑’Ë‡≈◊Õ°„™â„π°“√»÷°…“π’È

Table 1 Resin composite used in this study.

Type Tradename Average particle Matrix Filler Manufacturer

size (μm)

Filtek Z350 0.02 Bis-GMAa, TEGDMAb Zirconia, silica 3M ESPE, St.

UDMAc, Bis-EMAd Paul, Minn., USA

Premisa 0.4 Bis-GMAa, TEGDMAb Prepolymerized Kerr Corp.,

filler, barium glass, Orange, Calif.,

silica USA

Filtek Z250 0.6 Bis-GMAa, UDMAc, Zirconia, silica 3M ESPE, St.

Bis-EMAd Paul, Minn., USA

Point 4 0.4 Bis-GMAa Barium glass Kerr Corp.,

Orange, Calif.,

USA

Clearfil ST 0.04 Bis-GMAa, TEGDMAb Colloidal silica Kuraray Medical

Inc., Osaka,

Japan

Durafil VS 0.04 Bis-GMAa, EGDMAb, Colloidal silica Heraeus Kulzer,

UDMAc Wehrheim,

Germany

aBis-GMA, Bisphenol-glycidyl methacrylate; bTEGDMA, Triethyleneglycol dimethacrylate; cUDMA, Urethanethyl dimethaacrylate;
dBis-EMA, Bisphenol-polyethylene glycol dimethacrylate.
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π”‡§√◊ËÕß¥◊Ë¡™“∑—Èß 2 ™π‘¥¡“«—¥§à“§«“¡‡ªìπ°√¥-¥à“ß

°àÕπ∑¥ Õ∫ ¥â«¬‡§√◊ËÕß«—¥§«“¡‡ªìπ°√¥-¥à“ß (pH meter ;

ORION 900A; Orion Research Inc., Boston, Mass.,

USA) ∑” È́”®”π«π 3 §√—Èß ∫—π∑÷°§à“∑’Ë«—¥‰¥â ·≈â«À“§à“‡©≈’Ë¬

°“√‰∑‡∑√μ§«“¡‡ªìπ°√¥‡§√◊ËÕß¥◊Ë¡™“‡¢’¬«·≈–™“¢“«

‡μ√’¬¡‡§√◊ËÕß¥◊Ë¡™“‡¢’¬«·≈–™“¢“«™π‘¥≈– 100 ¡‘≈≈‘≈‘μ√

‰∑‡∑√μ¥â«¬ “√≈–≈“¬‚´‡¥’¬¡ ‰Œ¥√Õ°‰´¥å §«“¡‡¢â¡¢âπ

0.1 πÕ√å¡“≈‘μ’È (0.1 N NaOH) ®π‡§√◊ËÕß¥◊Ë¡™“¡’§à“§«“¡

‡ªìπ°√¥-¥à“ß‡∑à“°—∫ 5.5 7.0 ·≈– 10.0 μ“¡≈”¥—∫ ∑” È́”

®”π«π 3 §√—Èß ∫—π∑÷°ª√‘¡“μ√ “√≈–≈“¬‚´‡¥’¬¡‰Œ¥√Õ°‰´¥å

∑’Ë„™â‰∑‡∑√μ‡¡◊ËÕ‡§√◊ËÕß¥◊Ë¡™“¡’§à“§«“¡‡ªìπ°√¥-¥à“ß‡∑à“°—∫ 5.5

7.0 ·≈– 10.0 μ“¡≈”¥—∫ ·≈â«À“§à“‡©≈’Ë¬

°“√«—¥°“√μ‘¥ ’

π”™‘Èπμ—«Õ¬à“ß‡√´‘π§Õ¡‚æ ‘μº≈‘μ¿—≥±å≈– 20 ™‘Èπ

¡“«—¥ ’¥â«¬‡§√◊ËÕß«—¥§à“ ’ (spectrophotometer; HunterLab

model ColorQuest XE; Hunter Associates Laboratory,

Reston, VA., USA) ‡æ◊ËÕ‡ªìπ¢âÕ¡Ÿ≈°àÕπ°“√∑¥ Õ∫ ‚¥¬

„™â√Ÿª·∫∫°“√«—¥‡¡Á¥ ’·∫∫μ—¥≈—°…≥–æ◊Èπº‘«ÕÕ° (specular

included) §«“¡¬“«§≈◊Ëπ∑’Ë«—¥Õ¬Ÿà„π™à«ß 400-700 π“‚π‡¡μ√

§«“¡≈–‡Õ’¬¥¢Õß§«“¡¬“«§≈◊Ëπ (Wavelength Resolution)

πâÕ¬°«à“ 3 π“‚π‡¡μ√ §à“§«“¡∂Ÿ°μâÕß¢Õß§«“¡¬“«§≈◊Ëπ

(Wavelength Accuracy) 0.1 π“‚π‡¡μ√ ·À≈àß°”‡π‘¥· ß

‡ªìπ·∫∫´’πÕπ (Pulse Xenon Lamp) ·≈â« ÿà¡·∫àß™‘Èπ

μ—«Õ¬à“ßÕÕ°‡ªìπ 2 °≈ÿà¡Ê ≈– 10 ™‘Èπ °≈ÿà¡∑’Ë 1 ·™à„π‡§√◊ËÕß

¥◊Ë¡™“¢“« ·≈–°≈ÿà¡∑’Ë 2 ·™à„π‡§√◊ËÕß¥◊Ë¡™“‡¢’¬« ‚¥¬π”™‘Èπ

μ—«Õ¬à“ß∑—ÈßÀ¡¥„ à„πºâ“°äÕ´·≈â«π”≈ß·™à„π‡§√◊ËÕß¥◊Ë¡‡ªìπ‡«≈“

5 «‘π“∑’  ≈—∫°—∫·™à„ππÈ”≈“¬‡∑’¬¡‡ªìπ‡«≈“ 5 «‘π“∑’ ®”π«π

10 √Õ∫ ®“°π—Èπ·™à™‘Èπμ—«Õ¬à“ß„ππÈ”≈“¬‡∑’¬¡®π§√∫ 24

™—Ë«‚¡ß ∑”´È”„À¡à„π≈—°…≥–‡¥‘¡®π§√∫ 5 «—π ∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß20

·≈â««—¥ ’À≈—ß∑¥ Õ∫¥â«¬«‘∏’‡¥’¬«°—∫°“√«—¥°àÕπ∑¥ Õ∫

°“√μ√«® Õ∫ ¿“æº‘«¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°μ√Õπ

™π‘¥ àÕß°√“¥ (Scanning electron microscope: SEM)

‡μ√’¬¡™‘Èπμ—«Õ¬à“ß‡√´‘π§Õ¡‚æ ‘μº≈‘μ¿—≥±å≈– 6 ™‘Èπ

‡æ◊ËÕμ√«® ¿“æ¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°μ√Õπ™π‘¥ àÕß°√“¥

(JSM model 5800LV; JEOL, Tokyo, Japan) °”≈—ß¢¬“¬

3,000 ‡∑à“ ®“°π—Èππ”™‘Èπμ—«Õ¬à“ß 2 ™‘Èπ¡“μ√«® ¿“æº‘«

°àÕπ∑¥ Õ∫ 2 ™‘Èπ·™à„π‡§√◊ËÕß¥◊Ë¡™“‡¢’¬«·≈–Õ’° 2 ™‘Èπ ·™à

„π‡§√◊ËÕß¥◊Ë¡™“¢“«‚¥¬„™â«‘∏’°“√·™à‡™àπ‡¥’¬«°—∫°“√«—¥°“√μ‘¥ ’

·≈â«μ√«® ¿“æº‘«™‘Èπμ—«Õ¬à“ß¿“¬À≈—ß·™à‡§√◊ËÕß¥◊Ë¡™“Õ’°§√—Èß

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈

«‘‡§√“–Àå¢âÕ¡Ÿ≈∑“ß ∂‘μ‘¥â«¬°“√∑¥ Õ∫§«“¡·ª√ª√«π

 Õß∑“ß·∫∫«—¥´È” (two-way ANOVA with repeated

measurement) ‡æ◊ËÕ»÷°…“ªí®®—¬ 2 Õ¬à“ß ‰¥â·°à ™π‘¥¢Õß

‡√´‘π§Õ¡‚æ ‘μ ·≈–™π‘¥™“μàÕ§à“°“√μ‘¥ ’ ·≈–‡ª√’¬∫‡∑’¬∫

§«“¡·μ°μà“ß√–À«à“ß°≈ÿà¡¥â«¬°“√∑¥ Õ∫∑Ÿ§’¬å (Tukey

HSD) ·≈–°“√∑¥ Õ∫·æ√å∑’ (paired t-test) ∑’Ë√–¥—∫π—¬

 ”§—≠ 0.05 (α = 0.05)

μ“√“ß∑’Ë 2 ‡§√◊ËÕß¥◊Ë¡™“‡¢’¬«·≈–‡§√◊ËÕß¥◊Ë¡™“¢“«∑’Ë‡≈◊Õ°„™â„π°“√»÷°…“π’È

Table 2 Green and white tea used in this study.

Tradename Composition (vol%) Manufacturer

Unif Green Tea Sugar Free Green tea 100% Uni-President (Thailand) Ltd.,

Maung, Nakhon Prathom

Puriku White Tea Original White tea 90.6% T.C. Pharmaceutical Industries

Fructose syrup 6.0% Co., Ltd., Bangbon, Bangkok
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μ“√“ß∑’Ë 3 §à“‡©≈’Ë¬ ’·≈– à«π‡∫’Ë¬ß‡∫π¡“μ√∞“π¢Õß‡√ ‘́π§Õ¡‚æ ‘μ™π‘¥μà“ß°—π‡¡◊ËÕ·™à„π‡§√◊ËÕß¥◊Ë¡™“‡¢’¬«°àÕπ·≈–À≈—ß∑¥ Õ∫

Table 3 Mean color and standard deviations of various resin composites before and after being immersed in

green tea.

Type of L a* b* E*

resin before after p- before after p- before after p- before after p-

composite value value value value

Filtek 64.43 64.87 .02 1.10 1.28 .264 13.25 11.77 .015 29.81 28.87 .015

Z350 ± 0.05 ± 0.23 ± ± ± ± ± ±

0.11 0.24 0.07 0.54 0.04 0.39

Premisa 61.08 60.39 .508 0.85 0.52 0.44 11.17 9.46 .011 32.22 32.42 .830

± 0.18 ± 1.68 ± ± ± ± ± ±

0.05 0.09 0.18 0.74 0.21 1.49

Filtek 59.08 58.94 .491 -1.81 -2.00 .691 9.00 8.68 6.37 33.81 33.67 .549

Z250 ± 0.09 ± 0.35 ± ± ± ± ± ±

0.06 0.83 0.26 0.99 0.44 0.22

Point 4 61.61 61.32 .363 0.68 0.61 .438 6.51 5.86 .039 30.61 30.81 .541

± 0.25 ± 0.34 ± ± ± ± ± ±

0.08 0.16 0.34 0.32 0.22 0.34

Clearfil 61.45 61.32 .454 0.09 -0.37 .005 11.69 10.81 .009 31.99 31.85 .384

ST ± 0.08 ± 0.38 ± ± ± ± ± ±

0.07 0.07 0.08 0.27 0.08 0.35

Durafil VS 63.84 61.45 .015 -2.27 -3.36 .089 3.57 1.70 .004 28.07 30.47 .009

± 0.63 ± 1.31 ± ± ± ± ± ±

0.17 0.58 0.27 0.42 0.62 1.27

º≈°“√»÷°…“

§à“§«“¡‡ªìπ°√¥-¥à“ß·≈–§à“‰∑‡∑√μ§«“¡‡ªìπ°√¥¢Õß™“

‡§√◊ËÕß¥◊Ë¡™“¢“«¡’§à“§«“¡‡ªìπ°√¥-¥à“ß‡©≈’Ë¬‡∑à“°—∫

5.04 ± 0.01  à«π™“‡¢’¬«¡’§à“§«“¡‡ªìπ°√¥-¥à“ß‡©≈’Ë¬‡∑à“°—∫

5.86 ± 0.01  à«π§à“‰∑‡∑√μ§«“¡‡ªìπ°√¥æ∫«à“ ™“¢“«¡’§à“

‰∑‡∑√μ§«“¡‡ªìπ°√¥ Ÿß°«à“™“‡¢’¬«‡¡◊ËÕª√—∫∂÷ß§à“§«“¡‡ªìπ

°√¥-¥à“ß 7.0 ·≈–πâÕ¬°«à“‡¡◊ËÕª√—∫∂÷ß§à“§«“¡‡ªìπ°√¥-¥à“ß

10.0 §à“‰∑‡∑√μ§«“¡‡ªìπ°√¥¢Õß™“‡¢’¬«·≈–™“¢“«‡¡◊ËÕ

ª√—∫∂÷ß§à“§«“¡‡ªìπ°√¥-¥à“ß‡∑à“°—∫ 7.0 ¡’§à“„°≈â‡§’¬ß°—π §◊Õ

4.33 ± 1.53 ·≈– 5.67 ± 0.58 ¡‘≈≈‘≈‘μ√ μ“¡≈”¥—∫ ·≈–‡¡◊ËÕ

ª√—∫∂÷ß§à“§«“¡‡ªìπ°√¥-¥à“ß‡∑à“°—∫ 10.0 §à“‰∑‡∑√μ§«“¡

‡ªìπ°√¥¢Õß™“‡¢’¬« (45.33 ± 7.51 ¡‘≈≈‘≈‘μ√) ¡’§à“¡“°°«à“

™“¢“« (28.33 ± 2.08 ¡‘≈≈‘≈‘μ√)

°“√μ‘¥ ’

º≈°“√«‘‡§√“–Àå¥â«¬ ∂‘μ‘°“√∑¥ Õ∫§«“¡·ª√ª√«π

 Õß∑“ß·∫∫«—¥´È”∑’Ë√–¥—∫π—¬ ”§—≠ 0.05 æ∫«à“ ™π‘¥¢Õß

‡√´‘π§Õ¡‚æ ‘μ¡’º≈μàÕ§à“°“√μ‘¥ ’Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘

(p < 0 .001) „π¢≥–∑’Ë™π‘¥¢Õß™“·≈–ªØ‘ —¡æ—π∏å√–À«à“ß

μ—«·ª√∑—Èß Õß‰¡à¡’º≈μàÕ§à“°“√μ‘¥ ’Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘

(p = 0.502 ·≈– p = 0.154 μ“¡≈”¥—∫)

μ“√“ß∑’Ë 3 ·≈– 4 · ¥ß§à“‡©≈’Ë¬·Õ≈ ‡Õ ∫’ ·≈–Õ’ (L*

a* b* ·≈– E*) ·≈– à«π‡∫’Ë¬ß‡∫π¡“μ√∞“π º≈°“√∑¥ Õ∫

æ∫«à“§à“Õ’¢Õß‡√ ‘́π§Õ¡‚æ ‘μ∑ÿ°°≈ÿà¡‡¡◊ËÕ·™à„π™“∑—Èß Õß

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

¬°‡«âπ‡√´‘π§Õ¡‚æ ‘μ øî≈‡∑§·´¥ 350 ‡¡◊ËÕ·™à„π‡§√◊ËÕß¥◊Ë¡

™“‡¢’¬«·≈–¥Ÿ√“øî≈«’‡Õ  ‡¡◊ËÕ·™à„π‡§√◊ËÕß¥◊Ë¡™“‡¢’¬«·≈–
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™“¢“« ∑’Ëæ∫§«“¡·μ°μà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ (p <

0.05)

°“√μ√«® ¿“æº‘«¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°μ√Õπ™π‘¥

 àÕß°√“¥

 ¿“æº‘«™‘Èπμ—«Õ¬à“ß‡√ ‘́π§Õ¡‚æ ‘μ∑ÿ°°≈ÿà¡∂Ÿ°μ√«®¥â«¬

°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°μ√Õπ™π‘¥ àÕß°√“¥ (°”≈—ß¢¬“¬

3,000 ‡∑à“) ∑—Èß°àÕπ·≈–À≈—ß®“°·™à™“∑—Èß Õß™π‘¥‰¥âº≈¥—ß√Ÿª∑’Ë

1 ·≈– 2

 ¿“æº‘«‡√´‘π§Õ¡‚æ ‘μ∑ÿ°°≈ÿà¡°àÕπ∑¥ Õ∫¡’ ¿“æº‘«

‡√’¬∫ ·μàÀ≈—ß®“°·™à„π™“∑—Èß Õß™π‘¥æ∫«à“ ∑ÿ°°≈ÿà¡æ∫À≈ÿ¡

≈÷°¢π“¥·μ°μà“ß°—π°√–®—¥°√–®“¬∑—Ë«∑—Èßæ◊Èπº‘«

∫∑«‘®“√≥å

®“°º≈°“√»÷°…“π’È· ¥ß„Àâ‡ÀÁπ«à“‡§√◊ËÕß¥◊Ë¡™“∑—Èß 2 ™π‘¥

¡’§«“¡‡ªìπ°√¥ ‚¥¬¡’§à“§«“¡‡ªìπ°√¥-¥à“ßÕ¬Ÿà„π™à«ß

5.04-5.86  Õ¥§≈âÕß°—∫°“√»÷°…“¢Õß Phelan ·≈– Rees4

∑’Ë√“¬ß“π«à“‡§√◊ËÕß¥◊Ë¡™“‡¢’¬«·≈–™“¢“«¡’Õß§åª√–°Õ∫ à«π„À≠à

‡ªìπ°√¥·Õ §Õ∫‘°4 ´÷Ëß§à“‰∑‡∑√μ§«“¡‡ªìπ°√¥· ¥ß∂÷ß

§«“¡‡ªìπ°√¥¢Õß‡§√◊ËÕß¥◊Ë¡™“·≈–§«“¡ “¡“√∂„π°“√

°—¥°√àÕπ‰¥â¡“°°«à“§à“§«“¡‡ªìπ°√¥-¥à“ß °“√»÷°…“¢Õß

Cairns ·≈–§≥–21 ·≈–¢Õß Yip ·≈–§≥–22 æ∫«à“·π«‚πâ¡

¢Õß ¿“«–„π™àÕßª“°∑’Ë‡ªìπ°√¥Õ“® àßº≈μàÕ§ÿ≥ ¡∫—μ‘¢Õß

«— ¥ÿ∫Ÿ√≥– ’‡À¡◊Õπøíπ √«¡∑—Èß°“√‡ª≈’Ë¬π·ª≈ß§à“§«“¡À¬“∫

º‘«·≈–∑”„Àâ«— ¥ÿ ÷°°√àÕπ‰¥â °√¥∑’Ë‡ªìπ à«πº ¡„π‡§√◊ËÕß¥◊Ë¡

™“∑”„ÀâæÕ≈‘‡¡Õ√å·¡∑√‘°´å¡’§«“¡ÕàÕπμ—«¡“°¢÷Èπ  “√Õ—¥

μ“√“ß∑’Ë 4 §à“‡©≈’Ë¬ ’·≈– à«π‡∫’Ë¬ß‡∫π¡“μ√∞“π¢Õß‡√ ‘́π§Õ¡‚æ ‘μ™π‘¥μà“ß°—π‡¡◊ËÕ·™à„π‡§√◊ËÕß¥◊Ë¡™“¢“«°àÕπ·≈–À≈—ß∑¥ Õ∫

Table 4 Mean color and standard deviations of various resin composites before and after being immersed in

white tea.

Type of L a* b* E*

resin before after p- before after p- before after p- before after p-

composite value value value value

Filtek 64.59 63.98 .621 1.19 1.13 .779 13.27 11.52 .072 29.67 29.65 .978

Z350 ± 0.07 ± 2.17 ± ± ± ± ± ±

0.04 0.37 0.05 1.24 0.06 1.66

Premisa 60.96 58.23 .321 0.79 0.42 .022 10.95 8.59 0.8 32.27 32.36 .871

± 0.06 ± 4.65 ± ± ± ± ± ±

0.09 0.22 0.10 0.68 0.09 1.06

Filtek 58.84 57.89 .177 -1.62 -1.99 .418 9.26 8.44 .139 33.86 34.64 .196

Z250 ± 0.09 ± 1.17 ± ± ± ± ± ± 1.03

0.07 0.80 0.24 0.65 0.09

Point 4 61.60 61.14 .189 0.60 0.52 .297 6.73 5.93 .084 30.68 30.95 .297

± 0.25 ± 0.65 ± ± ± ± ± ±

0.10 0.14 0.29 0.39 0.28 0.61

Clearfil 61.23 60.22 .054 0.38 -0.29 .064 12.18 10.77 .018 32.38 32.90 .295

ST ± 0.22 ± 0.56 ± ± ± ± ± ±

0.42 0.28 0.39 0.37 0.35 0.49

Durafil VS 63.68 61.58 .029 -2.19 -3.05 .187 3.74 2.15 .081 28.23 30.33 .030

± 0.53 ± 1.45 ± ± ± ± ± ±

0.15 0.91 0.14 1.28 0.53 1.43



« ∑—πμ ®ÿÃ“œ 2554;34:169-80  “¬„® μ—≥±πÿ™ ·≈–§≥– 175

√Ÿª∑’Ë 1 · ¥ß¿“æ∂à“¬®“°°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°μ√Õπ™π‘¥ àÕß°√“¥ (°”≈—ß¢¬“¬ 3,000 ‡∑à“) ¢Õß‡√ ‘́π §Õ¡‚æ ‘μ™π‘¥μà“ß°—π

°àÕπ·≈–À≈—ß ·™à„π™“‡¢’¬« A) ·≈– B) Filtek Z350; C) ·≈– D) Premisa; E) ·≈– F) Filtek Z250; G) ·≈– H)

Point 4; I) ·≈– J) Clearafil ST; K) ·≈– L) Durafil VS

Fig. 1 Scanning electron photomicrographs (x3,000 magnification) of various resin composites before and after

immersion in green tea. A) and B) Filtek Z350; C) and D) Premisa; E) and F) Filtek Z250; G) and H)

Point 4; I) and J) Clearafil ST; K) and L) Durafil VS.
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√Ÿª∑’Ë 2 · ¥ß¿“æ∂à“¬®“°°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°μ√Õπ™π‘¥ àÕß°√“¥ (°”≈—ß¢¬“¬ 3,000 ‡∑à“) ¢Õß‡√ ‘́π §Õ¡‚æ ‘μ™π‘¥μà“ß°—π

°àÕπ·≈–À≈—ß·™à„π™“¢“« A) ·≈– B) Filtek Z350; C) ·≈– D) Premisa; E) ·≈– F) Filtek Z250; G) ·≈– H)

Point 4; I) ·≈– J) Clearafil ST; K) ·≈– L) Durafil VS

Fig. 2 Scanning electron photomicrographs (3,000 magnification) of various resin composites before and after

immersion in white tea. A) and B) Filtek Z350; C) and D) Premisa; E) and F) Filtek Z250; G) and H)

Point 4; I) and J) Clearafil ST; K) and L) Durafil VS.
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·∑√°À≈ÿ¥ÕÕ°®“°‡√´‘π·¡∑√‘° ǻßà“¬¢÷Èπ  àßº≈„Àâ‡√ ‘́π§Õ¡-

‚æ ‘μ¡’§«“¡À¬“∫º‘«·≈–‡°‘¥°“√ ÷°°√àÕπ¢÷ÈπÕ¬à“ß√«¥‡√Á«23

 ¿“æº‘«™‘Èπμ—«Õ¬à“ß‡√´‘π§Õ¡‚æ ‘μ∑ÿ°°≈ÿà¡„π°“√»÷°…“°àÕπ

∑¥ Õ∫¡’ ¿“æº‘«‡√’¬∫ ·μàÀ≈—ß®“°·™à„π™“∑—Èß Õß™π‘¥æ∫«à“

∑ÿ°°≈ÿà¡¡’À≈ÿ¡≈÷°¢π“¥·μ°μà“ß°—π°√–®—¥°√–®“¬∑—Ë«∑—Èßæ◊Èπº‘«

∑—Èßπ’ÈÕ“®‡π◊ËÕß¡“®“°§«“¡‡ªìπ°√¥¢Õß™“∑’Ë∑”„ÀâæÕ≈‘‡¡Õ√å

·¡∑√‘°´å¡’§«“¡ÕàÕπμ—«  “√Õ—¥·∑√°®÷ßÀ≈ÿ¥ÕÕ°®“°‡√ ‘́π

·¡∑√‘°´å  àßº≈„Àâ‡√´‘π§Õ¡‚æ ‘μ¡’§«“¡À¬“∫º‘«·≈–‡°‘¥

°“√ ÷°°√àÕπ¢÷ÈπÕ¬à“ß√«¥‡√Á« πÕ°®“°π’È«— ¥ÿ‡√´‘π §Õ¡‚æ ‘μ

¬—ß‡°‘¥°“√‡ ◊ËÕ¡ ¿“æ®“°°“√¬àÕ¬ ≈“¬¥â«¬πÈ” (hydrolysis)

¢Õß°≈ÿà¡‡Õ ‡∑Õ√å (ester) ∑’ËÕ¬Ÿà„π‰¥‡¡∑“‰§√‡≈∑¡ÕπÕ‡¡Õ√å

(dimethacrylate monomer) À“° à«π¢Õß‡√ ‘́π∂Ÿ°°”®—¥

ÕÕ°®–∑”„Àâ “√Õ—¥·∑√°‡º¬ÕÕ°  àßº≈„Àâ«— ¥ÿ‡√´‘π§Õ¡-

‚æ ‘μ¡’§à“§«“¡À¬“∫º‘«‡æ‘Ë¡¢÷Èπ‰¥â ·≈– “√Õ—¥·∑√°∑’Ë‰¡à¡’

‡√´‘π ·¡∑√‘°´å√Õß√—∫À≈ÿ¥ÕÕ°¡“  àßº≈„Àâ‡√´‘π§Õ¡‚æ ‘μ

 ÷°°√àÕπ‰¥â24

°“√»÷°…“§√—Èßπ’Èæ∫«à“À≈—ß®“°·™à«— ¥ÿ∫Ÿ√≥–‡√´‘π§Õ¡

‚æ ‘μ≈ß„π‡§√◊ËÕß¥◊Ë¡™“‡¢’¬«·≈–™“¢“««— ¥ÿ∫Ÿ√≥–‡√´‘π§Õ¡

‚æ ‘μ∑ÿ°°≈ÿà¡·≈–∑ÿ°º≈‘μ¿—≥±å¡’°“√μ‘¥ ’‡æ‘Ë¡¢÷Èπ·μà‰¡à·μ°μà“ß

°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ (p > 0 .05) ¬°‡«âπ‡√´‘π§Õ¡

‚æ ‘μøî≈‡∑§·´¥ 350 ‡¡◊ËÕ·™à„π‡§√◊ËÕß¥◊Ë¡™“‡¢’¬«·≈–

¥Ÿ√“øî≈«’‡Õ ‡¡◊ËÕ·™à„π‡§√◊ËÕß¥◊Ë¡™“‡¢’¬«·≈–™“¢“« º≈¢Õß

°“√»÷°…“π’È Õ¥§≈âÕß°—∫°“√»÷°…“¢Õß Bagheri ·≈–§≥–5

´÷Ëß»÷°…“º≈¢Õß “√≈–≈“¬®”≈Õß¢ÕßÕ“À“√μàÕ°“√μ‘¥ ’¢Õß

«— ¥ÿ∫Ÿ√≥– ’‡À¡◊Õπøíπ™π‘¥°≈“ ‰Õ‚Õ‚π‡¡Õ√å´’‡¡πμå ‡√´‘π

‚¡¥‘ø“¬¥å°≈“ ‰Õ‚Õ‚π‡¡Õ√å´’‡¡πμå §Õ¡‚æ‡¡Õ√å ·≈–‡√´‘π

§Õ¡‚æ ‘μ ‡¡◊ËÕ·™à„π “√∑’Ë∑”„Àâμ‘¥ ’√«¡∑—Èß™“æ∫«à“  “√

≈–≈“¬∑’Ë¡’§«“¡‡ªìπ°√¥¡’º≈μàÕ‚§√ß √â“ß¢Õß«— ¥ÿ∫Ÿ√≥– ’

‡À¡◊Õπøíπ ∑”„Àâ§ÿ≥ ¡∫—μ‘‡ª≈’Ë¬π·ª≈ß·≈–μ‘¥ ’®“°™“‰¥â

‡π◊ËÕß®“°¡’°“√»÷°…“∑’Ëæ∫«à“‡§√◊ËÕß¥◊Ë¡™“∑’Ë¡’πÈ”μ“≈‡ªìπ à«π

ª√–°Õ∫∑”„Àâμ‘¥ ’‡æ‘Ë¡¡“°¢÷Èπ ‡π◊ËÕß®“°§«“¡‡Àπ’¬«¢Õß

πÈ”μ“≈∑”„Àâ‡°‘¥°“√¬÷¥μ‘¥¢Õß§√“∫ ’‡æ‘Ë¡¢÷Èπ6 °“√»÷°…“π’È

®÷ß‰¥â‡≈◊Õ°º≈‘μ¿—≥±å™“‡¢’¬«√âÕ¬≈– 100 ·≈–º≈‘μ¿—≥±å

™“¢“«∑’Ë¡’√âÕ¬≈–πÈ”μ“≈πâÕ¬∑’Ë ÿ¥ (√âÕ¬≈– 6.0) °“√»÷°…“¢Õß

Reies ·≈–§≥– æ∫«à“§«“¡À¬“∫º‘«‡ªìπªí®®—¬Àπ÷Ëß∑’Ë àßº≈

μàÕ°“√μ‘¥ ’¢Õß«— ¥ÿ∫Ÿ√≥–25 °“√»÷°…“¢Õß Guler ·≈–§≥–

æ∫«à“°“√‡ª≈’Ë¬π ’¢Õß«— ¥ÿ‡°‘¥‰¥â®“°°“√¥Ÿ¥´÷¡·≈–¥Ÿ¥´—∫

¢Õß “√∑’Ë∑”„Àâμ‘¥ ’‡¢â“‰ª∑’Ë«— ¥ÿ∫Ÿ√≥–6

º≈∑’Ë‰¥â®“°°“√»÷°…“„π§√—Èßπ’Èæ∫«à“§«“¡·μ°μà“ß¢Õß§à“Õ’

°àÕπ·≈–À≈—ß·™à«— ¥ÿ„πøî≈‡∑§·´¥ 350 ≈ß„π‡§√◊ËÕß¥◊Ë¡™“‡¢’¬«

¡’§à“·μ°μà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ (p < 0.05) ·≈–

§«“¡·μ°μà“ß¢Õß§à“Õ’ °àÕπ·≈–À≈—ß·™à«— ¥ÿ„π¥Ÿ√“øî≈

«’‡Õ  ≈ß„π‡§√◊ËÕß¥◊Ë¡™“‡¢’¬«·≈–™“¢“«¡’§à“·μ°μà“ß°—π

Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ (p < 0 .05) ®“°°“√»÷°…“¢Õß

Schulze ·≈–§≥–26 √“¬ß“π«à“ §à“§«“¡·μ°μà“ß¢Õß§à“Õ’∑’Ë

Õ¬Ÿà„π™à«ß 2-3 §◊Õ §à“∑’Ë “¡“√∂·¬°§«“¡·μ°μà“ß¢Õß ’‰¥â

¥â«¬μ“‡ª≈à“ ∂â“§à“§«“¡·μ°μà“ß¢Õß§à“Õ’¡“°°«à“ 3.3 ∂◊Õ‡ªìπ

§à“®ÿ¥«‘°ƒμ‘∑’Ëμ“¡Õß‡ÀÁπ∂÷ß°“√‡ª≈’Ë¬π·ª≈ß¢Õß ’‰¥âÕ¬à“ß

™—¥‡®π ∂â“§«“¡·μ°μà“ß¢Õß§à“Õ’¡“°°«à“§à“®ÿ¥«‘°ƒμ‘ ®– àß

º≈μàÕ°“√μ—¥ ‘π„®∑’Ë‡ª≈’Ë¬π«— ¥ÿ∫Ÿ√≥–π—Èπ„À¡à ´÷Ëß®“°°“√

»÷°…“„π§√—Èßπ’Èæ∫«à“¡’«— ¥ÿ‡√ ‘́π§Õ¡‚æ ‘μ™π‘¥¥Ÿ√“øî≈«’‡Õ 

‡æ’¬ß°≈ÿà¡‡¥’¬«∑’Ë¡’§«“¡·μ°μà“ß§à“Õ’°àÕπ·≈–À≈—ß·™à„π

‡§√◊ËÕß¥◊Ë¡™“‡¢’¬«·≈–™“¢“«‡ªìπ 2.42 ·≈– 2.10 μ“¡≈”¥—∫

´÷Ëß‡ªìπ§à“∑’Ë “¡“√∂·¬°§«“¡·μ°μà“ß„π°“√μ‘¥ ’‰¥â¥â«¬μ“‡ª≈à“

·μà°Á‰¡à¡’«— ¥ÿ‡√ ‘́π§Õ¡‚æ ‘μ„π°≈ÿà¡„¥∑’Ë¡’§«“¡·μ°μà“ß¢Õß

§à“Õ’°àÕπ·≈–À≈—ß·™à„π‡§√◊ËÕß¥◊Ë¡™“¡’§à“¡“°°«à“®ÿ¥«‘°ƒμ‘

ªí®®ÿ∫—π∂÷ß·¡â«— ¥ÿ∫Ÿ√≥–‡√ ‘́π§Õ¡‚æ ‘μ‰¥â∂Ÿ°æ—≤π“„Àâ

¡’§ÿ≥ ¡∫—μ‘∑’Ë¥’¢÷Èπ  “¡“√∂∑—Èß°“√∫Ÿ√≥–„πøíπÀπâ“·≈–øíπÀ≈—ß

·μà®“°º≈°“√«‘®—¬„π§√—Èßπ’È∫àß∫Õ°∂÷ß§«“¡‡ªìπ‰ª‰¥â∑’Ë‡§√◊ËÕß

¥◊Ë¡™“∑”„Àâ«— ¥ÿ∫Ÿ√≥– ‡√ ‘́π§Õ¡‚æ ‘μ¡’°“√μ‘¥ ’‡æ‘Ë¡¢÷Èπ

∑—πμ·æ∑¬å§«√‡≈◊Õ°«— ¥ÿ∫Ÿ√≥–∑’Ë¡’°“√μ‘¥ ’À√◊Õ¡’°“√‡ª≈’Ë¬π

 ’πâÕ¬∑’Ë ÿ¥ ‡æ√“–‰¡à‡™àππ—Èπ®– àßº≈μàÕ§ÿ≥ ¡∫—μ‘∑“ß°“¬¿“æ

·≈–§«“¡ «¬ß“¡μàÕ«— ¥ÿ πÕ°®“°π’ÈÕ“®„™â‡ªìπ¢âÕ¡Ÿ≈‡∫◊ÈÕßμâπ

·°àºŸâ∑’Ëπ‘¬¡¥◊Ë¡™“‡ªìπª√–®”‡æ◊ËÕ®–‰¥â¡’§«“¡μ√–Àπ—°„π

°“√¥◊Ë¡™“

°“√«‘®—¬π’È‡ªìπ°“√«‘®—¬‡™‘ß∑¥≈Õß„πÀâÕßªØ‘∫—μ‘°“√ º≈

∑’Ë‰¥â‡ªìπ·π«∑“ß∫àß∫Õ°∂÷ß‚Õ°“ ∑’Ë‡§√◊ËÕß¥◊Ë¡™“∑”„Àâ‡°‘¥°“√

μ‘¥ ’¢Õß‡√´‘π§Õ¡‚æ ‘μ ·μà°“√π”º≈‰ª„™â„π∑“ß§≈‘π‘°

‚¥¬μ√ßπ—ÈπμâÕß§”π÷ß∂÷ßªí®®—¬Õ◊Ëπ∑’ËÕ“®∑”„Àâ ¿“«–„π™àÕß

ª“°¡’§«“¡´—∫ ấÕπ·≈–·μ°μà“ß®“° ¿“«–„πÀâÕßªØ‘∫—μ‘

°“√Õ“∑‘‡™àπ °“√‰À≈¢ÕßπÈ”≈“¬´÷Ëß™à«¬™–≈â“ß§«“¡‡ªìπ°√¥

¢Õß™“ Õß§åª√–°Õ∫Õπ‘π∑√’¬å¢ÕßπÈ”≈“¬∑’Ë∑”Àπâ“∑’Ë‡ªìπ

∫—ø‡øÕ√å πÕ°®“°π’Èº≈°“√»÷°…“∑’Ë‰¥â‰¡à “¡“√∂π”‰ª„™â°—∫

‡§√◊ËÕß¥◊Ë¡™“™π‘¥Õ◊Ëπ∑’Ë‰¡à‰¥âπ”¡“»÷°…“„π§√—Èßπ’È‰¥â ‡π◊ËÕß®“°

Õß§åª√–°Õ∫∑’Ë·μ°μà“ß°—π¢Õß‡§√◊ËÕß¥◊Ë¡™“·μà≈–™π‘¥ ÷́Ëß

μâÕß¡’°“√»÷°…“μàÕ‰ª„πÕπ“§μ
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 √ÿª

‡§√◊ËÕß¥◊Ë¡™“‡¢’¬«·≈–™“¢“«∑”„Àâ°“√μ‘¥ ’¢Õß«— ¥ÿ‡√ ‘́π

§Õ¡‚æ ‘μ‡æ‘Ë¡¢÷Èπ·μà‰¡à¡’π—¬ ”§—≠∑“ß ∂‘μ‘ (p > 0.05) ¬°‡«âπ

‡√´‘π§Õ¡‚æ ‘μ °≈ÿà¡øî≈‡∑§·´¥ 350 ‡¡◊ËÕ·™à„π‡§√◊ËÕß¥◊Ë¡™“

‡¢’¬« ·≈–¥Ÿ√“øî≈ «’‡Õ  ‡¡◊ËÕ·™à„π‡§√◊ËÕß¥◊Ë¡™“‡¢’¬«·≈–™“

¢“«∑’Ëμ‘¥ ’‡æ‘Ë¡¢÷ÈπÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ (p < 0.05)
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Effect of green and white tea on

stainability of resin composites
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Abstracts

Objective To investigate the effect of green and white tea on stainability of nanofill, hybrid and

microfill resin composites.

Materials and methods Twenty six discs of each resin composite including Filtek Z350 and Premisa

as nanofill, Filtek Z250 and Point 4 as hybrid, Clearfil ST and Durafil VS as microfill resin composite,

were prepared. Twenty discs were tested by spectrophotometer of stainability for baseline. Two discs

of each group were tested for scanning electron microscopic analysis of surface characteristics for

baseline, the effect of green and white tea. Twenty four discs were immersed in green and white tea for

5 seconds and in artificial saliva for 5 seconds for 10 cycles. After that, specimens were stored in

artificial saliva for 24 hours. These processes were repeated 5 times. After immersions, twenty discs

for stainability measurements and two discs of each group for surfaces characteristic were re-evaluated.

The data were analyzed by two-way repeated ANOVA, Tukey HSD test and paired t-test at

significance level 0.05.

Results This study showed that after immersion in green and white tea, stainability of all resin

composites increased but not significantly (p > 0.05) except stainability of Filtek Z350 after immersion

in green tea, and Durafil VS after immersion in green and white tea, which increased significantly

(p < 0.05).

Conclusion Stainability of all resin composites increased after immersion in green and white tea.

(CU Dent J. 2011;34:169-80)

Key words: green tea; resin composite; stainablity; white tea


