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∫∑§—¥¬àÕ
°“√»÷°…“π’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“º≈¢Õß‡§√◊ËÕß¥◊Ë¡™“‡¢’¬«·≈–™“¢“«µàÕ§«“¡·¢Áß-

º‘« ·≈–ª√‘¡“≥·√à∏“µÿ¢Õß«— ¥ÿ∫Ÿ√≥–‡√ ‘́π§Õ¡‚æ ‘µ™π‘¥‰¡‚§√øî≈≈å ‰Œ∫√‘¥ ·≈–π“‚πøî≈≈å
‚¥¬‡µ√’¬¡™‘Èπµ—«Õ¬à“ß‡√ ‘́π§Õ¡‚æ ‘µ™π‘¥≈– 20 ™‘Èπ „π·¡à·∫∫√Ÿª«ß·À«π ¢π“¥‡ âπºà“π
»Ÿπ¬å°≈“ß 13 ¡‘≈≈‘‡¡µ√ Àπ“ 3 ¡‘≈≈‘‡¡µ√ ·≈â«π”™‘Èπµ—«Õ¬à“ß¡“«—¥§«“¡·¢Áßº‘« (VHN) ¥â«¬
‡§√◊ËÕß«—¥§«“¡·¢Áßº‘«·∫∫«‘°‡°Õ√å  (FM 700e; Future-Tech, Tokyo, Japan) ·≈–«‘‡§√“–Àå∏“µÿ
„π™‘Èπµ—«Õ¬à“ß¥â«¬‡§√◊ËÕß ‡ª°‚∑√¡‘‡µÕ√å™π‘¥·®°·®ßæ≈—ßß“π (Oxford Instruments PLC, Bucks,
UK) ‡æ◊ËÕ‡ªìπ¢âÕ¡Ÿ≈°àÕπ°“√∑¥≈Õß ®“°π—Èππ”™‘Èπµ—«Õ¬à“ß·™à„π‡§√◊ËÕß¥◊Ë¡™“‡¢’¬«À√◊Õ™“¢“«
‡ªìπ‡«≈“ 5 «‘π“∑’ ·≈â«·™àπÈ”≈“¬‡∑’¬¡‡ªìπ‡«≈“ 5 «‘π“∑’  ≈—∫°—π®π§√∫ 10 √Õ∫∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß
®“°π—Èπ·™à„ππÈ”≈“¬‡∑’¬¡®π§√∫ 24 ™—Ë«‚¡ß ∑”´È” 5 √Õ∫ ·≈â«π”™‘Èπµ—«Õ¬à“ß¡“µ√«®´È”Õ’°§√—Èß
π”¢âÕ¡Ÿ≈∑’Ë‰¥â¡“«‘‡§√“–Àå∑“ß ∂‘µ‘¥â«¬ ∂‘µ‘°“√∑¥ Õ∫§«“¡·ª√ª√«π Õß∑“ß·∫∫«—¥´È”
(two-way ANOVA with repeated measurement) ·≈–‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß√–À«à“ß°≈ÿà¡
¥â«¬°“√∑¥ Õ∫·∫∫∑Ÿ°’¬å (Tukey HSD) ·≈–°“√∑¥ Õ∫∑’ (t-test) ∑’Ë√–¥—∫π—¬ ”§—≠ .05 (α =
.05) º≈∑’Ë‰¥âæ∫«à“§à“§«“¡·¢Áßº‘«°àÕπ·≈–À≈—ß∑¥ Õ∫‰¡àæ∫§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬-
 ”§—≠∑“ß ∂‘µ‘ (p > .05) ¬°‡«âπ°≈ÿà¡¥Ÿ√“øî≈«’‡Õ  øî≈‡∑§·´¥ 250 ·≈– øî≈‡∑§·´¥ 350
‡¡◊ËÕ·™à„π™“‡¢’¬« ·≈–°≈ÿà¡øî≈‡∑§·´¥ 250 ·≈–‡§≈’¬øî≈‡Õ ∑’‡¡◊ËÕ·™à„π™“¢“« ¡’§«“¡-
·¢Áßº‘«À≈—ß∑¥ Õ∫ ≈¥≈ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p < .05) ·≈–æ∫∏“µÿÕÕ°´‘‡®π¡’
ª√‘¡“≥≈¥≈ß¿“¬À≈—ß·™àÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p < .05) °“√»÷°…“π’È·π–π”«à“‡§√◊ËÕß-
¥◊Ë¡™“Õ“®¡’º≈µàÕ§«“¡·¢Áßº‘«¢Õß‡√´‘π§Õ¡‚æ ‘µ ®÷ß§«√√–«—ß‡¡◊ËÕÕÿ¥¥â«¬‡√´‘π§Õ¡‚æ ‘µ
„πºŸâªÉ«¬∑’Ë¥◊Ë¡‡§√◊ËÕß¥◊Ë¡™“

∫∑π”

„πªí®®ÿ∫—π«— ¥ÿ∫Ÿ√≥– ’‡À¡◊Õπøíπ (tooth-colored restorative materials) ‰¥â√—∫§«“¡π‘¬¡
‡æ◊ËÕ∫Ÿ√≥–øíπ∑’Ë‡πâπ§«“¡ «¬ß“¡¡“°¢÷Èπ ®“°Õ¥’µ∑’Ëπ‘¬¡„™â∫Ÿ√≥–‡©æ“–„πµ”·ÀπàßøíπÀπâ“∑’Ë
‡πâπ§«“¡ «¬ß“¡ ·µà„πªí®®ÿ∫—π«— ¥ÿ∫Ÿ√≥– ’‡À¡◊Õπøíπ‰¥âæ—≤π“§«“¡·¢Áß·√ß¡“°¢÷Èπ‡æ’¬ßæÕ
 ”À√—∫∫Ÿ√≥–„πµ”·ÀπàßøíπÀ≈—ß∑’Ë√—∫·√ß∫¥‡§’È¬«‰¥â «— ¥ÿ∫Ÿ√≥– ’‡À¡◊Õπøíπ‡À≈à“π’È ‰¥â·°à
·°â«‰Õ‚Õ‚π‡¡Õ√å (glass ionomer) ·°â«‰Õ‚Õ‚π‡¡Õ√å¥—¥·ª≈ß (resin-modified glass ionomer)
‡√ ‘́π§Õ¡‚æ ‘µ‚æ≈’·Õ ‘́¥¥—¥·ª≈ßÀ√◊Õ§Õ¡‚æ‡¡Õ√å (polyacid-modified resin composite or
compomer) ·≈–‡√ ‘́π§Õ¡‚æ ‘µ (resin composite)1

∫ ∑ «‘ ∑ ¬ “ ° “ √
Original Article

°“√«‘‡§√“–Àå§«“¡·¢Áßº‘«·≈–ª√‘¡“≥·√à∏“µÿ¢Õß‡√´‘π§Õ¡‚æ ‘µµà“ß™π‘¥
‡¡◊ËÕ·™à„π‡§√◊ËÕß¥◊Ë¡™“‡¢’¬«·≈–™“¢“«
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‡√ ‘́π§Õ¡‚æ ‘µ‡ªìπ«— ¥ÿ∫Ÿ√≥–∑’Ë∂Ÿ°§‘¥§âπ¢÷Èπ„π™à«ß§√‘ µ-
»—°√“™ 1960 ‚¥¬æ—≤π“®“°«— ¥ÿ∫Ÿ√≥–‡√´‘πÕ–§√‘≈‘°∑’Ë¡’§à“
 —¡ª√– ‘∑∏‘Ï°“√¢¬“¬µ—«‡Àµÿ§«“¡√âÕπ  (coefficient of thermal expan-
sion) ≈¥≈ß ∑”„Àâ°“√‡ª≈’Ë¬π·ª≈ß¡‘µ‘À≈—ß‡°‘¥ªØ‘°‘√‘¬“°“√‡°‘¥æÕ-
≈‘‡¡Õ√åπâÕ¬°«à“ ·≈–µâ“π∑“πµàÕ°“√ ÷°°√àÕπ¥’°«à“‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫
°—∫«— ¥ÿ∫Ÿ√≥–‡√´‘πÕ–§√‘≈‘°2 µàÕ¡“‡√´‘π§Õ¡‚æ ‘µ‰¥â¡’°“√
æ—≤π“§ÿ≥ ¡∫—µ‘„πÀ≈“¬¥â“π‡æ◊ËÕ„Àâ “¡“√∂∫Ÿ√≥–øíπ‰¥â∑—Èßøíπ-
Àπâ“·≈–øíπÀ≈—ß ·≈–π”¡“„™â„π«ß°“√∑—πµ°√√¡Õ¬à“ß°«â“ß¢«“ß2

‡√´‘π§Õ¡‚æ ‘µª√–°Õ∫¥â«¬ 3 «—Ø¿“§ ‰¥â·°à ‡√´‘π‡¡∑√‘°´å
 “√Õ—¥·∑√° (filler) ·≈– “√§Ÿà§«∫ (coupling agent)3,4 ‡√´‘π‡¡-
∑√‘°´å à«π„À≠à‡ªìπ‰¥‡¡∑∏“§√‘‡≈∑ (dimethacrylate) πÕ°®“°π’È
¬—ß‡®◊Õ à«πº ¡Õ◊Ëπ‡æ◊ËÕ„Àâ‡°‘¥§ÿ≥ ¡∫—µ‘µà“ß°—π ‰¥â·°à ‰¥§’‚µπ
(diketone) ‡™àπ ·§¡‚ø√§«‘‚ππ (camphorquinone) ‡æ◊ËÕ‡ªìπ “√µ—Èß-
µâπ„πªØ‘°‘√‘¬“°“√‡°‘¥æÕ≈‘‡¡Õ√å ‡∑Õ‡∑’¬√’‡Õ¡’π (tertiary amine)
™à«¬ª≈àÕ¬Õπÿ¡Ÿ≈Õ‘ √– (free radical) ¢≥–‡°‘¥ªØ‘°‘√‘¬“°“√‡°‘¥æÕ-
≈‘‡¡Õ√å ‰Œ‚¥√§«‘‚ππ (hydroquinone) ™à«¬¬—∫¬—Èß°“√‡°‘¥ªØ‘°‘√‘¬“°“√
‡°‘¥æÕ≈‘‡¡Õ√å ‡æ◊ËÕ¬◊¥Õ“¬ÿ«— ¥ÿ„Àâ‡°Á∫‰¥âπ“π¢÷Èπ ·≈–‰∑‡∑‡π’¬¡‰¥-
ÕÕ°‰´¥å  (titanium dioxide) À√◊ÕÕ–≈Ÿ¡‘π—¡ÕÕ°‰´¥å (aluminum oxide)
‡ªìπ√ß§«—µ∂ÿ ’ „π¢≥–∑’Ë “√Õ—¥·∑√°‡ªìπ “√Õπ‘π∑√’¬å∑’Ë¡’‡ ∂’¬√-
¿“æ Ÿß‡ªìπ«—Ø¿“§∑’Ë¡’§«“¡§ß∑π·≈–‡ªìπ à«π‡©◊ËÕ¬¢Õß«— ¥ÿ
 “√Õ—¥·∑√° à«π„À≠à¡’§ÿ≥ ¡∫—µ‘∑÷∫√—ß ’ ®÷ß “¡“√∂ —ß‡°µ§«“¡
·µ°µà“ß®“°‡π◊ÈÕøíπ·≈–‡§≈◊Õ∫øíπ‡¡◊ËÕ¡Õß®“°¿“æ√—ß ’  “√Õ—¥-
·∑√°∑’Ë„™â„π‡√´‘π§Õ¡‚æ ‘µ¡’À≈“¬™π‘¥ ‰¥â·°à ·°â«·∫‡√’¬¡ (barium
glass) ·°â«‚∫√Õπ (boron glass) ≈‘‡∑’¬¡Õ–≈Ÿ¡‘‡π’¬¡ ‘́≈‘‡°µ (lithium
aluminium silicate) ·°â« µ√Õπ‡∑’¬¡ (strontium glass) ·°â«Õ‘µ‡∑√’¬¡
(yttrium glass) ·°â«‡´Õ√å‚§‡π’¬¡ (zirconium glass) ·∫‡√’¬¡Õ–≈Ÿ¡‘-
π“ ‘́≈‘‡°µ (barium alumina silicate) º≈÷°§«Õµ ǻ (crystalline quartz)
·≈–§Õ≈≈Õ¬¥Õ≈ ‘́≈‘°“ (colloidal silica)

‡π◊ËÕß®“°‡√´‘π‡¡∑√‘°´å·≈– “√Õ—¥·∑√°‰¡à¬÷¥‡°“–°—π
¥—ßπ—Èπ®÷ßµâÕßª√—∫ ¿“æ “√Õ—¥·∑√°¥â«¬ “√§Ÿà§«∫ (coupling agent)
ª√–‡¿∑‡¡∑‘≈ (methyl) ‰«π‘≈ (vinyl) À√◊ÕÕ’æÕ°´’‰´‡≈π (epoxy
silanes) ÷́Ëß “√¥—ß°≈à“«π’Èª≈“¬¥â“πÀπ÷Ëß¢Õß‚§√ß √â“ß‡ªìπ‰´≈Õ°-
‡´π (siloxane) ¬÷¥°—∫°≈ÿà¡‰Œ¥√Õ° ‘́≈ (hydroxyl groups) ∫πæ◊Èπº‘«
¢Õß “√Õ—¥·∑√°  à«πª≈“¬Õ’°¥â“πÀπ÷Ëß‡°‘¥ªØ‘°‘√‘¬“°“√‡°‘¥æÕ≈‘-
‡¡Õ√å°—∫¡Õ‚π‡¡Õ√å„π‡√ ‘́π‡¡∑√‘° ǻ  “√§Ÿà§«∫π’È™à«¬¬÷¥„Àâ “√Õ—¥-
·∑√°¬÷¥µ‘¥·πàπ°—∫‡√ ‘́π‡¡∑√‘° ǻ ‚¥¬™—Èπ¢Õß à«π¬÷¥π’È‡ªìπ™—Èπ∫“ß
√–À«à“ß«—Ø¿“§∑—Èß Õß ‡√´‘π§Õ¡‚æ ‘µ∑’Ë¡’ “√§Ÿà§«∫ª√‘¡“≥√âÕ¬≈–
1-6 (‚¥¬πÈ”Àπ—°¢Õß “√Õ—¥·∑√°) ∑”„Àâ‡√ ‘́π§Õ¡‚æ ‘µ¡’§ÿ≥ ¡-
∫—µ‘∑“ß°“¬¿“æ·≈–‡§¡’¥’¢÷Èπ5

‡√´‘π§Õ¡‚æ ‘µ®”·π°µ“¡¢π“¥¢Õß “√Õ—¥·∑√°‰¥â¥—ßπ’È4-6

°≈à“«§◊Õ ‰¡‚§√øî≈≈å‡√´‘π§Õ¡‚æ ‘µ ª√–°Õ∫¥â«¬ “√Õ—¥·∑√°
ª√–‡¿∑§Õ≈≈Õ¬¥Õ≈ ‘́≈‘°“ ÷́Ëß¡’¢π“¥ “√Õ—¥·∑√°‡©≈’Ë¬ 0.04-0.4
‰¡§√Õπ  “√Õ—¥·∑√°¢π“¥‡≈Á°∑”„Àâ¢—¥·µàßßà“¬ º‘«‡√’¬∫ ·≈– «¬
ß“¡·µà¡’§«“¡·¢Áß·√ßµË” ‡√ ‘́π§Õ¡‚æ ‘µ¥—Èß‡¥‘¡  “√Õ—¥·∑√°„π
‡√´‘π§Õ¡‚æ ‘µ™π‘¥π’ÈÕ“®‡ªìπ·°â«·∫‡√’¬¡ ·°â«‚∫√Õπ ≈‘‡∑’¬¡
Õ–≈Ÿ¡‘‡π’¬¡ ‘́≈‘‡°µ ·°â« µ√Õπ‡∑’¬¡ ·°â«Õ‘µ‡∑√’¬¡ ·°â«‡´Õ√å‚§-
‡π’¬¡ ·∫‡√’¬¡Õ–≈Ÿ¡‘π“´‘≈‘‡°µ ·≈–º≈÷°§«Õµ´å ́ ÷Ëß¡’√Ÿª√à“ß·µ°µà“ß
°—πÕÕ°‰ª ¢π“¥ “√Õ—¥·∑√°‚¥¬‡©≈’Ë¬ 10-20 ‰¡§√Õπ ‡√´‘π-
§Õ¡‚æ ‘µ™π‘¥π’È¡’§«“¡·¢Áß·√ß Ÿß·µà¢—¥·µàß„Àâ¡’§«“¡‡ß“·≈–
 «¬ß“¡¬“° ‰Œ∫√‘¥‡√´‘π§Õ¡‚æ ‘µª√–°Õ∫¥â«¬ “√Õ—¥·∑√° 2
™π‘¥§◊Õ  “√Õ—¥·∑√°¢π“¥„À≠à´÷Ëß¡’¢π“¥‡©≈’Ë¬ 15-20 ‰¡§√Õπ
·≈– “√Õ—¥·∑√°ª√–‡¿∑§Õ≈≈Õ¬¥Õ≈´‘≈‘°“¡’¢π“¥‡©≈’Ë¬ 0.04-0.4
‰¡§√Õπ °“√„ à “√Õ—¥·∑√°ª√–‡¿∑§Õ≈≈Õ¬¥Õ≈´‘≈‘°“∑”„Àâ‡√´‘π-
§Õ¡‚æ ‘µ¡’ª√‘¡“≥ “√Õ—¥·∑√°¡“°¢÷Èπ  àßº≈„Àâ«— ¥ÿ¡’§ÿ≥ ¡∫—µ‘
∑“ß°“¬¿“æ·≈–‡§¡’¥’¢÷Èπ5  “¡“√∂„™â∫Ÿ√≥–„πøíπÀ≈—ß·≈–¢—¥·µàß
‰¥â «¬ß“¡°«à“‡√ ‘́π§Õ¡‚æ ‘µ¥—Èß‡¥‘¡·µàπâÕ¬°«à“‰¡‚§√øî≈≈å‡√ ‘́π-
§Õ¡‚æ ‘µ ®÷ß®”°—¥°“√„™âß“π‡©æ“–°“√∫Ÿ√≥–„πøíπÀ≈—ß·≈–
øíπÀπâ“„π∫“ß°√≥’‡∑à“π—Èπ ¥—ßπ—Èπ „π‡«≈“µàÕ¡“‰¥â¡’°“√º≈‘µ “√-
Õ—¥·∑√°„Àâ¡’¢π“¥‡≈Á°≈ß°«à“ “√Õ—¥·∑√°¢Õß‰Œ∫√‘¥‡√´‘π§Õ¡‚æ-
 ‘µ ‚¥¬¡’¢π“¥ “√Õ—¥·∑√°‡©≈’Ë¬Õ¬Ÿà√–À«à“ß 0.4-0.6 ‰¡§√Õπ ‡√’¬°
 “√Õ—¥·∑√°„π°≈ÿà¡π’È«à“‰¡‚§√‰Œ∫√‘¥ ´÷Ëß “¡“√∂„™â∫Ÿ√≥–‰¥â∑—Èß
øíπÀπâ“·≈–øíπÀ≈—ß ‡æ√“–¡’§«“¡·¢Áß·√ß‡∑’¬∫‡∑à“‰Œ∫√‘¥‡√´‘π-
§Õ¡‚æ ‘µ ·≈–¢—¥·µàß‰¥â‡ß“ß“¡‡À¡◊Õπ‰¡‚§√øî≈≈å‡√´‘π§Õ¡‚æ ‘µ

„πªí®®ÿ∫—ππ“‚π‡∑§‚π‚≈¬’ (nanotechnology) ‰¥â∂Ÿ°π”¡“
„™âº≈‘µ “√Õ—¥·∑√°¢π“¥‡≈Á° (¢π“¥‡©≈’Ë¬ 0.005-0.01 ‰¡§√Õπ)
‡√ ‘́π§Õ¡‚æ ‘µ°≈ÿà¡π’È§◊Õ π“‚πøî≈≈å‡√ ‘́π§Õ¡‚æ ‘µ ‡π◊ËÕß®“° “√-
Õ—¥·∑√°¡’¢π“¥‡≈Á°∑”„Àâ‡√´‘π§Õ¡‚æ ‘µ¡’ª√‘¡“≥ “√Õ—¥·∑√°
¡“°¢÷Èπ §ÿ≥ ¡∫—µ‘∑“ß°“¬¿“æ·≈–‡§¡’®÷ß¥’¢÷Èπ  “¡“√∂„™â∫Ÿ√≥–
‰¥â∑—ÈßøíπÀπâ“·≈–øíπÀ≈—ß ¢—¥·µàß‰¥âßà“¬ º‘«‡√’¬∫·≈– «¬ß“¡7,8

Õ¬à“ß‰√°Áµ“¡ ‡√ ‘́π§Õ¡‚æ ‘µ∑’Ëπ‘¬¡„™â„πªí®®ÿ∫—π‰¥â·°à π“‚πøî≈≈å-
‡√ ‘́π§Õ¡‚æ ‘µ ‰¡‚§√øî≈≈å‡√´‘π§Õ¡‚æ ‘µ ·≈–‰Œ∫√‘¥‡√ ‘́π§Õ¡-
‚æ ‘µ

‡√´‘π§Õ¡‚æ ‘µ “¡“√∂„™â∫Ÿ√≥–‰¥â∑—ÈßøíπÀπâ“·≈–øíπÀ≈—ß
·µà¡’¢âÕ®”°—¥„π°“√„™âß“π§◊Õ „™â∫Ÿ√≥–„π∫√‘‡«≥∑’Ë “¡“√∂°—ππÈ”-
≈“¬À√◊Õ§«“¡™◊Èπ‰¥â‡∑à“π—Èπ ‡π◊ËÕß®“°‡ªìπ«— ¥ÿ∫Ÿ√≥–∑’Ë‰«µàÕ§«“¡™◊Èπ
·≈–‰¡à “¡“√∂„™â‡√ ‘́π§Õ¡‚æ ‘µ√à«¡°—∫«— ¥ÿ∑’Ë¡’ à«πª√–°Õ∫¢Õß
¬Ÿ®’πÕ≈ (eugenol) À√◊ÕπÈ”¡—π°“πæ≈Ÿ (clove oil) ‡π◊ËÕß®“°¬Ÿ®’πÕ≈
·≈–πÈ”¡—π°“πæ≈Ÿ “¡“√∂¢—¥¢«“ßªØ‘°‘√‘¬“°“√‡°‘¥æÕ≈‘‡¡Õ√å¢Õß
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‡√´‘π§Õ¡‚æ ‘µ‰¥â5,8 πÕ°®“°π’È ‡√´‘π§Õ¡‚æ ‘µ¬—ß‡ ◊ËÕ¡‰¥â®“°
§«“¡‡ªìπ°√¥¢Õß·ºàπ§√“∫®ÿ≈‘π∑√’¬å Õ“À“√ ·≈–‡§√◊ËÕß¥◊Ë¡9,10

°“√∫√‘‚¿§Õ“À“√·≈–‡§√◊ËÕß¥◊Ë¡∫“ß™π‘¥ ‡™àπ º≈‰¡â∑’Ë¡’
√ ‡ª√’È¬« πÈ”Õ—¥≈¡ ™“ À√◊Õ°“·ø Õ“®∑”„Àâ ¿“«–·«¥≈âÕ¡„π™àÕß-
ª“°‡ª≈’Ë¬π·ª≈ß ‡§√◊ËÕß¥◊Ë¡‡À≈à“π’È∑”≈“¬øíπ‰¥â 2 √Ÿª·∫∫11 §◊Õ
®“°πÈ”µ“≈„π‡§√◊ËÕß¥◊Ë¡  ́ ÷Ëß∂Ÿ°¬àÕ¬ ≈“¬‚¥¬‡™◊ÈÕ®ÿ≈™’æ„π·ºàπ§√“∫-
®ÿ≈‘π∑√’¬å‡°‘¥‡ªìπ°√¥Õ‘π∑√’¬å ∑”„Àâ‡°‘¥°“√≈–≈“¬·√à∏“µÿ¢Õßøíπ
°≈“¬‡ªìπøíπºÿ„π∑’Ë ÿ¥ Õ’°√Ÿª·∫∫Àπ÷Ëß§◊Õ®“°§«“¡‡ªìπ°√¥¢Õß
‡§√◊ËÕß¥◊Ë¡ ÷́Ëß∑”„Àâ‡°‘¥øíπ°√àÕπ12

‡§√◊ËÕß¥◊Ë¡™“‡ªìπ‡§√◊ËÕß¥◊Ë¡∑’Ë‰¥â√—∫§«“¡π‘¬¡¡“°‡ªìπÕ—π¥—∫
 Õß¢Õß‚≈°√Õß®“°πÈ”13 ‡π◊ËÕß®“°‡ªìπ‡§√◊ËÕß¥◊Ë¡∑’Ë¡’°≈‘Ëπ·≈–
√ ™“µ‘‡©æ“–µ—«  √«¡∑—Èßª√–‚¬™πå¥â“π ÿ¢¿“æ «—≤π∏√√¡°“√¥◊Ë¡™“
‡√‘Ë¡µ—Èß·µà 4,000-6,000 ªï¡“·≈â«∑’Ëª√–‡∑»®’π ·≈–·æ√àÀ≈“¬‰ª
∑—Ë«‚≈° „πªí®®ÿ∫—π™“ (Camellia sinensis L.)  “¡“√∂·∫àß‰¥â‡ªìπ 3
ª√–‡¿∑µ“¡°√√¡«‘∏’°“√º≈‘µ §◊Õ ™“‡¢’¬« ™“ÕŸàÀ≈ß ·≈–™“¥”13

™“‡¢’¬«‡ªìπ™“∑’Ë‰¡àºà“π°√√¡«‘∏’°“√À¡—° (™“¢“«®—¥Õ¬Ÿà„π°≈ÿà¡™“
‡¢’¬«  ‡ªìπ¬Õ¥ÕàÕπ¢Õß™“∑’Ë‰¡àºà“π°“√À¡—°)  ™“¥”‡ªìπ™“∑’Ëºà“π°“√
À¡—°  à«π™“ÕŸàÀ≈ß‡ªìπ™“∑’Ëºà“π°√√¡«‘∏’°“√À¡—°‡æ’¬ß∫“ß à«π
 à«πª√–°Õ∫ ”§—≠¢Õß™“  ‰¥â·°à   “√ª√–°Õ∫‚æ≈’øïπÕ≈ (polyphenolic
compound) §“‡øÕ’π °√¥Õ–¡‘‚π §“√å‚∫‰Œ‡¥√µ ‚ª√µ’π ø≈ŸÕÕ‰√¥å
·≈–·√à∏“µÿµà“ß Ê º≈¢Õß™“µàÕ ÿ¢¿“æ¡’À≈“¬¥â“π∑—Èß„π¥â“π°“√
µâ“πÕπÿ¡Ÿ≈Õ‘ √– ¡–‡√Áß ‡™◊ÈÕ®ÿ≈™’æ µâ“π°“√Õ—°‡ ∫ ·≈–≈¥ª√‘¡“≥
‚§‡≈ ‡µÕ√Õ≈13  ”À√—∫º≈¢Õß™“µàÕ ÿ¢¿“æ™àÕßª“°¡’√“¬ß“π
«à“°“√¥◊Ë¡™“∑’Ë‰¡à‡µ‘¡πÈ”µ“≈ “¡“√∂≈¥°“√‡°‘¥øíπºÿ„π§π‰¥â®“°
º≈¢Õßø≈ŸÕÕ‰√¥å ·≈– “√ª√–°Õ∫‚æ≈’øïπÕ≈„π™“‚¥¬¡’º≈‚¥¬
µ√ßµàÕ S. mutans ·≈– S. sorbrinus14

Bagheri ·≈–§≥–1 ‰¥â»÷°…“º≈¢Õß “√≈–≈“¬®”≈Õß¢Õß
Õ“À“√µàÕ°“√µ‘¥ ’¢Õß«— ¥ÿ∫Ÿ√≥– ’‡À¡◊Õπøíπ (·°â«‰Õ‚Õ‚π‡¡Õ√å
·°â«‰Õ‚Õ‚π‡¡Õ√å¥—¥·ª≈ß ‡√ ‘́π§Õ¡‚æ ‘µ‚æ≈’·Õ ‘́¥¥—¥·ª≈ß ·≈–
‡√´‘π§Õ¡‚æ ‘µ) ‡¡◊ËÕ·™à„π “√∑’Ë∑”„Àâµ‘¥ ’√«¡∑—Èß™“ æ∫«à“ “√
≈–≈“¬∑’Ë¡’§«“¡‡ªìπ°√¥¡’º≈µàÕ‚§√ß √â“ß¢Õß«— ¥ÿ∫Ÿ√≥– ’‡À¡◊Õπ-
øíπ ∑”„Àâ§ÿ≥ ¡∫—µ‘‡ª≈’Ë¬π·ª≈ß·≈–‡°‘¥µ‘¥ ’®“°™“‰¥â  Õ¥§≈âÕß
°—∫°“√»÷°…“¢Õß Guler ·≈–§≥–15 ÷́Ëß»÷°…“º≈¢Õß‡§√◊ËÕß¥◊Ë¡√«¡
∑—Èß™“∑’Ë„ àπÈ”µ“≈·≈–‰¡à„ àπÈ”µ“≈µàÕ°“√µ‘¥ ’¢Õß‡√ ‘́π§Õ¡‚æ ‘µ
µà“ß™π‘¥°—π æ∫«à“‡§√◊ËÕß¥◊Ë¡™“∑”„Àâ‡√ ‘́π§Õ¡‚æ ‘µµ‘¥ ’·≈–‡æ‘Ë¡
¡“°¢÷Èπ‡¡◊ËÕ„ àπÈ”µ“≈

°“√»÷°…“∑’Ëºà“π¡“¢Õß‡√´‘π§Õ¡‚æ ‘µ·≈–™“‡ªìπ°“√»÷°…“
‡°’Ë¬«°—∫°“√µ‘¥ ’ §«“¡§ß∑π¢Õß ’¢Õß‡√ ‘́π§Õ¡‚æ ‘µµàÕ™“™π‘¥
„¥™π‘¥Àπ÷Ëß ·≈–‡ªìπ°“√»÷°…“„π≈—°…≥–·™à‡√ ‘́π§Õ¡‚æ ‘µ„π™“

µàÕ‡π◊ËÕß°—π16-19 ´÷ËßÕ“®‰¡à‰¥â‡≈’¬π·∫∫ ¿“«–„°≈â‡§’¬ß°—∫°“√∫√‘-
‚¿§„π™’«‘µª√–®”«—π´÷Ëß‡ªìπ°“√¥◊Ë¡„π≈—°…≥–‰¡àµàÕ‡π◊ËÕß ·≈–
°“√»÷°…“‡°’Ë¬«°—∫º≈¢Õß‡§√◊ËÕß¥◊Ë¡™“µàÕ§ÿ≥ ¡∫—µ‘∑“ß°“¬¿“æ
‰¥â·°à §«“¡·¢Áßº‘« ¬—ß¡’°“√»÷°…“πâÕ¬ Õ’°∑—Èß„πªí®®ÿ∫—π«— ¥ÿ
∫Ÿ√≥–‡√ ‘́π§Õ¡‚æ ‘µ¡’„Àâ‡≈◊Õ°„™âÀ≈“¬™π‘¥ ®÷ß‡ªìπ∑’Ëπà“ π„®«à“
‡§√◊ËÕß¥◊Ë¡™“™π‘¥µà“ß Ê ¡’º≈µàÕ§ÿ≥ ¡∫—µ‘∑“ß°“¬¿“æ ‰¥â·°à §«“¡
·¢Áßº‘«¢Õß‡√´‘π§Õ¡‚æ ‘µÀ√◊Õ‰¡à ¥— ßπ—È π °“√»÷°…“π’È®÷ß¡’
«—µ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“º≈¢Õß‡§√◊ËÕß¥◊Ë¡™“‡¢’¬« ·≈–™“¢“«µàÕ
§«“¡·¢Áßº‘« ·≈–ª√‘¡“≥·√à∏“µÿ¢Õß«— ¥ÿ∫Ÿ√≥–‡√ ‘́π§Õ¡‚æ ‘µ

«— ¥ÿÕÿª°√≥å·≈–«‘∏’°“√

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

‡§√◊ËÕßÀ¡“¬°“√§â“¥—ßµ“√“ß∑’Ë 1 ‡µ√’¬¡™‘Èπµ—«Õ¬à“ß‡√´‘π§Õ¡‚æ-
 ‘µ™π‘¥≈– 20 ™‘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“ 3 ¡‘≈≈‘‡¡µ√ ∑’Ë«“ß∫π·ºàπ
°√–®°„ „Àâ‡µÁ¡·πàπ ·≈â«ªî¥∑—∫¥â«¬·ºàπ°√–®°„ Õ’°·ºàπ„Àâ·π∫
 π‘∑ °¥¥â«¬·∑àßπÈ”Àπ—° 200 π‘«µ—π ®“°π—Èππ”·∑àßπÈ”Àπ—°ÕÕ°
·≈â«©“¬· ß¥â«¬‡§√◊ËÕß©“¬· ß (Translux EC; Haraeus Kulzer,
Wehrheim, Germany) · ß∑’Ëµ“§π¡Õß‡ÀÁπ‰¥â (visible light) §«“¡
¬“«§≈◊Ëπ· ß 400-500 π“‚π‡¡µ√ ‡ªìπ‡«≈“ 40 «‘π“∑’ ‚¥¬µ√«®
 Õ∫§«“¡‡¢â¡· ß (Cure Rite; L.D. Caulk, Milford, Del., USA) „Àâ
Õ¬Ÿà„π√–¥—∫ª°µ‘ (Õ¬à“ßπâÕ¬ 600 ¡‘≈≈‘«—µµåµàÕµ“√“ß‡´πµ‘‡¡µ√ ∑’Ë
§«“¡¬“«§≈◊Ëπ· ß 400-500 π“‚π‡¡µ√) °àÕπ©“¬ π”‡√´‘π§Õ¡‚æ ‘µ
ÕÕ°®“°·¡à·∫∫©“¬· ß È́”Õ’°§√—Èß‡ªìπ‡«≈“ 40 «‘π“∑’ ‡æ◊ËÕ„Àâ‡°‘¥
ªØ‘°‘√‘¬“°“√‡°‘¥æÕ≈‘‡¡Õ√å ¡∫Ÿ√≥å

°“√‡µ√’¬¡‡§√◊ËÕß¥◊Ë¡™“∑¥ Õ∫
‡§√◊ËÕß¥◊Ë¡™“‡¢’¬« (100% Green Tea, Unif Green Tea Sugar

Free: Uni-President (Thailand) Ltd., Maung, Nakhon Prathom) ·≈–
™“¢“« (90.6% White Tea, Puriku White Tea Original: T.C. Pharma-
ceutical Industries Co., Ltd., Bangbon, Bangkok) ∑’Ë‡≈◊Õ°„™â„π°“√
»÷°…“π’Èæ‘®“√≥“®“°™“ ”‡√Á®√Ÿª„π∑âÕßµ≈“¥∑’Ë¡’ à«πª√–°Õ∫¢Õß
™“‡¢’¬«·≈–™“¢“«¡“°∑’Ë ÿ¥™π‘¥≈– 1 ‡§√◊ËÕßÀ¡“¬°“√§â“ ‡§√◊ËÕß
¥◊Ë¡™“‡¢’¬«·≈–™“¢“«∑’Ëπ”¡“»÷°…“¡’§à“§«“¡‡ªìπ°√¥-¥à“ß‡ªìπ°√¥
(«—¥¥â«¬‡§√◊ËÕß«—¥§«“¡‡ªìπ°√¥-¥à“ß (pH meter: Orion 900A, Orion
Research, Boston, MA, USA) ‚¥¬‡§√◊ËÕß¥◊Ë¡™“¢“«¡’§à“§«“¡‡ªìπ
°√¥-¥à“ß (5.04 + 0.01) µË”°«à“™“‡¢’¬« (5.86 + 0.01)
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Type Product name           Filler size (mm) Matrix Filler Manufacturer

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

UDMAc, Bis-EMAd USA

Premisa 0.02-1.0 Bis-GMAa, TEGDMAb Prepolymerized filler, Kerr Corp., Orange, Calif.,

barium glass, silica USA

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

Bis-EMAd  USA

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

USA

Clearfil ST 0.04 Bis-GMAa, TEGDMAb Colloidal silica Kurary Medical Inc.,

Osaka, Japan

Durafil VS 0.04 Bis-GMAa, TEGDMAb, Colloidal silica Haraeus 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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µ“√“ß∑’Ë 1 ™◊ËÕ°“√§â“ ¢π“¥ “√Õ—¥·∑√° ·≈–Õß§åª√–°Õ∫‡√´‘π§Õ¡‚æ ‘µ∑’Ë‡≈◊Õ°„™â„π°“√»÷°…“π’È
Table 1 Product name, filler size and composition of resin composite selected in this study

°“√«—¥§«“¡·¢Áßº‘«
π”™‘Èπµ—«Õ¬à“ß‡√´‘π§Õ¡‚æ ‘µ∑—ÈßÀ¡¥·™à„ππÈ”°≈—Ëπ ·≈â«‡°Á∫

‰«â„π‡§√◊ËÕßÕ∫∑’ËÕÿ≥À¿Ÿ¡‘ 37 Õß»“‡´≈‡´’¬ ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß°àÕπ
‡√‘Ë¡∑¥ Õ∫ ´—∫™‘Èπµ—«Õ¬à“ß¥â«¬ºâ“°äÕ´ ®“°π—Èππ”™‘Èπµ—«Õ¬à“ß¡“
«—¥§«“¡·¢Áßº‘« (VHN) ¥â«¬‡§√◊ËÕß«—¥§«“¡·¢Áßº‘«·∫∫«‘°‡°Õ√å 
(Vickers hardness: VHN) (FM 700e; Future-Tech, Tokyo, Japan)
‡æ◊ËÕ‡ªìπ¢âÕ¡Ÿ≈°àÕπ°“√∑¥≈Õß ‚¥¬„™â‡¢Á¡√Ÿªªî√“¡‘¥∞“π ’Ë‡À≈’Ë¬¡ °¥
¥â«¬·√ß 1 π‘«µ—π ‡ªìπ‡«≈“ 10 «‘π“∑’ «—¥ 5 µ”·Àπàß ·µà≈–µ”·Àπàß
Àà“ß°—πÕ¬à“ßπâÕ¬ 4 ‡∑à“¢Õß‡ âπ∑·¬ß¡ÿ¡®“°√Õ¬°¥·√° (ª√–¡“≥
100-120 ‰¡§√Õπ) ·≈â«π”§à“§«“¡·¢Áßº‘«∑—Èß 5 µ”·Àπàß¡“À“§à“
‡©≈’Ë¬‡æ◊ËÕ‡ªìπ§à“§«“¡·¢Áßº‘« ·≈â« ÿà¡·∫àß™‘Èπµ—«Õ¬à“ß‡√´‘π§Õ¡‚æ ‘µ
·µà≈–™π‘¥‡ªìπ 2 °≈ÿà¡ Ê ≈– 5 ™‘Èπ ‡æ◊ËÕ·™à„π “√∑¥≈Õß¥—ßπ’È §◊Õ
°≈ÿà¡∑’Ë 1 ‡§√◊ËÕß¥◊Ë¡™“¢“« ·≈–°≈ÿà¡∑’Ë 2 ‡§√◊ËÕß¥◊Ë¡™“‡¢’¬« ‚¥¬π”

™‘Èπµ—«Õ¬à“ß·µà≈–°≈ÿà¡„ à„πºâ“°äÕ´·≈â«π”≈ß·™à„π‡§√◊ËÕß¥◊Ë¡™“
µ“¡°≈ÿà¡∑’Ë·∫àß‰«â‡ªìπ‡«≈“ 5 «‘π“∑’ ®“°π—Èππ”™‘Èπµ—«Õ¬à“ß·™àπÈ”-
≈“¬‡∑’¬¡‡ªìπ‡«≈“ 5 «‘π“∑’  ≈—∫°—π®π§√∫ 10 √Õ∫∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß
·≈â«·™à„ππÈ”≈“¬‡∑’¬¡®π§√∫ 24 ™—Ë«‚¡ß∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß ∑”´È” 5 √Õ∫
(5 «—π)20,21 ‚¥¬°àÕπ∑” È́” ≈â“ß™‘Èπµ—«Õ¬à“ß¥â«¬πÈ”°≈—Ëπ ·≈– —́∫·Àâß
¥â«¬ºâ“°äÕ´ ®“°π—Èπ«—¥§«“¡·¢Áßº‘«À≈—ß∑¥ Õ∫¥â«¬«‘∏’°“√‡¥‘¡
¥—ß‰¥â°≈à“«¡“·≈â«

°“√«‘‡§√“–Àå∏“µÿ„π™‘Èπµ—«Õ¬à“ß¥â«¬‡§√◊ËÕß ‡ª°‚∑√¡‘‡µÕ√å
™π‘¥·®°·®ßæ≈—ßß“π (Energy dispersive X-ray spectrome-
ter: EDX)

‡µ√’¬¡™‘Èπµ—«Õ¬à“ß‡√´‘π§Õ¡‚æ ‘µ·µà≈–™π‘¥Õ¬à“ß ÿà¡®”π«π
°≈ÿà¡≈– 5 ™‘Èπ ‡æ◊ËÕ«‘‡§√“–Àå∏“µÿ„π™‘Èπµ—«Õ¬à“ß¥â«¬‡§√◊ËÕß ‡ª°‚∑√¡‘-
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‡µÕ√å™π‘¥·®°·®ßæ≈—ßß“π (Oxford Instruments PLC, Bucks, UK)
¥â«¬‚ª√·°√¡ ISIS √ÿàπ 3.0 ∫—π∑÷°§à“∑’Ë‰¥â‡ªìπ —¥ à«π√âÕ¬≈–∏“µÿ‚¥¬
πÈ”Àπ—° ‚¥¬·µà≈–™‘Èπµ—«Õ¬à“ß ÿà¡«—¥ 10 µ”·Àπàß ·≈â«π”™‘Èπµ—«Õ¬à“ß
‡√´‘π§Õ¡‚æ ‘µ¡“·™à„π‡§√◊ËÕß¥◊Ë¡™“‡¢’¬«·≈–™“¢“«‡™àπ‡¥’¬«°—∫
°“√∑¥ Õ∫°“√«—¥§«“¡·¢Áßº‘« ®“°π—Èπµ√«® ¿“æº‘«·≈–«‘‡§√“–Àå
∏“µÿ™‘Èπµ—«Õ¬à“ß‡√´‘π§Õ¡‚æ ‘µ¿“¬À≈—ß·™à‡§√◊ËÕß¥◊Ë¡™“Õ’°§√—Èß

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈
π”¢âÕ¡Ÿ≈∑’Ë‰¥â¡“«‘‡§√“–Àå∑“ß ∂‘µ‘¥â«¬ ∂‘µ‘°“√∑¥ 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“§«“¡·¢Áßº‘« ·≈–ª√‘¡“≥∏“µÿ ·≈–‡ª√’¬∫
‡∑’¬∫§«“¡·µ°µà“ß√–À«à“ß°≈ÿà¡¥â«¬°“√∑¥ Õ∫∑Ÿ°’¬å  (Tukey HSD)
·≈–°“√∑¥ Õ∫∑’ (t-test) ∑’Ë√–¥—∫π—¬ ”§—≠ .05 (α=0.05)

º≈

°“√»÷°…“π’È‡ªìπ°“√»÷°…“º≈¢Õß™“‡¢’¬«·≈–™“¢“«µàÕ
§ÿ≥ ¡∫—µ‘∑“ß°“¬¿“æ¢Õß‡√´‘π§Õ¡‚æ ‘µ™π‘¥‰¡‚§√øî≈≈å ‰Œ∫√‘¥
·≈–π“‚πøî≈≈å ‰¥â·°à §«“¡·¢Áßº‘« ·≈–ª√‘¡“≥·√à∏“µÿ ¥—ß√“¬≈–-
‡Õ’¬¥º≈°“√»÷°…“¥—ßπ’È

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

 Õß∑“ß·∫∫«—¥ È́” ‡¡◊ËÕæ‘®“√≥“º≈¢Õßµ—«·ª√ 2 Õ¬à“ß (™π‘¥¢Õß
‡√´‘π§Õ¡‚æ ‘µ·≈–™“) ·≈–º≈¢ÕßªØ‘ —¡æ—π∏å√–À«à“ßµ—«·ª√∑—Èß
 Õß∑’Ë¡’µàÕ§à“§«“¡·¢Áßº‘«°àÕπ·≈–À≈—ß∑¥ Õ∫ æ∫«à“™π‘¥¢Õß‡√-
´‘π§Õ¡‚æ ‘µ ™“ ·≈–ªØ‘ —¡æ—π∏å√–À«à“ßµ—«·ª√∑—Èß Õß¡’º≈µàÕ
§à“§«“¡·¢Áßº‘«Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p < .001)

µ“√“ß∑’Ë 2 · ¥ß§à“§«“¡·¢Áßº‘«‡©≈’Ë¬ (kg/mm2) ·≈–
 à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π¢Õß‡√ ‘́π§Õ¡‚æ ‘µ™π‘¥µà“ß°—π ‡¡◊ËÕ·™à„π
‡§√◊ËÕß¥◊Ë¡™“‡¢’¬«·≈–™“¢“«  ‡¡◊ËÕæ‘®“√≥“§à“§«“¡·¢Áßº‘«¢Õß‡√´‘π-

Type of tea

Green tea                      White tea

Before After Mean difference Before After Mean difference p-value

Filtek Z350 69.82 65.28 -4.54 62.61 58.89 -3.72 0.673

± 4.35* ± 7.81* ± 5.29b ± 2.52* ± 4.03* ± 4.61a

Premisa 45.84 45.48 -0.36 45.96 45.60 -0.36 0.711

± 4.51 ± 1.61 ± 4.53a ± 3.94 ± 2.07 ± 4.49a

Filtek Z250 77.65 73.04 -4.61 72.54 71.62 -0.93 0.09

± 2.65* ± 5.39* ± 6.36b ± 7.28 ± 3.48 ± 8.52a

Point 4 48.45 47.43 -1.02 49.16 48.86 -0.30 0.217

± 1.65 ± 2.18 ± 2.22a ± 1.41 ± 1.74 ± 2.00a

CLearfil ST 51.10 49.36 -1.71 50.92 46.14 -4.79 0.001†

± 1.95 ± 2.06 ± 3.43a ± 2.15* ± 3.39* ± 2.69b

Durafil VS 22.58 19.06 -3.51 19.48 18.66 -0.82 0.004†

± 1.72* ± 1.53* ± 2.11a ± 1.60 ± 2.23  ± 2.98a

Mean difference = Mean of after minus mean of before

*Significant difference between before and after immersions (in row) of each resin composite and tea (p < .05)
a,b Significant difference in columns according to Tukey HSD test (p < .05)
† Significant difference in columns between green and white tea (in row) of each resin composite and tea (p < .05)

Type of resin

composite

µ“√“ß∑’Ë 2 §à“§«“¡·¢Áßº‘«‡©≈’Ë¬ (kg/mm2) ·≈– à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π¢Õß‡√´‘π§Õ¡‚æ ‘µ™π‘¥µà“ß°—π ‡¡◊ËÕ·™à„π™“‡¢’¬«·≈–™“¢“«
Table 2 Mean hardness (kg/mm2) and standard deviations of various resin composite immersed in green and white tea
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§Õ¡‚æ ‘µ·µà≈–™π‘¥‡¡◊ËÕ·∫àß°≈ÿà¡Õ¬à“ß ÿà¡ ”À√—∫·™à„π™“
·µà≈–™π‘¥°àÕπ‡√‘Ë¡∑¥≈Õß æ∫«à“¡’§à“‰¡à·µ°µà“ß°—πÕ¬à“ß¡’π—¬-
 ”§—≠∑“ß ∂‘µ‘ (p > .05) ¥—ßπ—ÈπÀ“°·™à‡√´‘π§Õ¡‚æ ‘µ„π‡§√◊ËÕß
¥◊Ë¡™“·µà≈–™π‘¥·≈â«§à“§«“¡·¢Áßº‘«‡ª≈’Ë¬π·ª≈ß ®÷ßÕπÿ¡“π‰¥â«à“
‡ªìπº≈®“°™“ ·≈–‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫§à“§«“¡·¢Áßº‘«°àÕπ∑¥ Õ∫
¢Õß‡√ ‘́π§Õ¡‚æ ‘µ·µà≈–™π‘¥ æ∫«à“øî≈‡∑§·´¥ 250 ¡’§à“§«“¡-
·¢Áßº‘« Ÿß∑’Ë ÿ¥ ·≈– Ÿß¡“°°«à“‡√ ‘́π§Õ¡‚æ ‘µ°≈ÿà¡Õ◊ËπÕ¬à“ß¡’π—¬-
 ”§—≠∑“ß ∂‘µ‘ (p < .001) √Õß≈ß¡“§◊Õ øî≈‡∑§·´¥ 350 „π¢≥–
∑’Ë‡§≈’¬øî≈‡Õ ∑’ æÕ¬µå‚ø«å ·≈–æ√‘¡‘ “ ¡’§à“§«“¡·¢Áßº‘«‰¡à·µ°-
µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p > .001) ·≈–¥Ÿ√“øî≈«’‡Õ ¡’§à“
§«“¡·¢Áßº‘«µË”∑’Ë ÿ¥ ·≈–·µ°µà“ß®“°‡√´‘π§Õ¡‚æ ‘µÕ◊ËπÕ¬à“ß¡’π—¬-
 ”§—≠∑“ß ∂‘µ‘ (p < .001)

‡¡◊ËÕæ‘®“√≥“§«“¡·¢Áßº‘«∑’Ë‡ª≈’Ë¬π·ª≈ß (mean difference)
¢Õß‡√´‘π§Õ¡‚æ ‘µ·µà≈–™π‘¥‡¡◊ËÕ·™à„π‡§√◊ËÕß¥◊Ë¡™“·µà≈–™π‘¥°àÕπ
·≈–À≈—ß∑¥ Õ∫ æ∫«à“‡√´‘π§Õ¡‚æ ‘µ∑ÿ°™π‘¥¡’§à“§«“¡·¢Áßº‘«
°àÕπ·≈–À≈—ß∑¥ Õ∫‰¡à·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘
(p > .05) ¬°‡«âπ°≈ÿà¡¥Ÿ√“øî≈«’‡Õ  øî≈‡∑§·´¥ 250 ·≈–øî≈‡∑§·´¥
350 ‡¡◊ËÕ·™à„π™“‡¢’¬« ·≈–°≈ÿà¡øî≈‡∑§·´¥ 250 ·≈–‡§≈’¬-
øî≈‡Õ ∑’‡¡◊ËÕ·™à„π™“¢“« ́ ÷Ëß¡’§«“¡·¢Áßº‘«À≈—ß∑¥ Õ∫≈¥≈ßÕ¬à“ß¡’
π—¬ ”§—≠∑“ß ∂‘µ‘ (p < .05) ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß§à“‡©≈’Ë¬
§«“¡·¢Áßº‘«∑’Ë‡ª≈’Ë¬π·ª≈ß¢Õß‡√´‘π§Õ¡‚æ ‘µµà“ß™π‘¥‡¡◊ËÕ·™à„π
‡§√◊ËÕß¥◊Ë¡™“·µà≈–™π‘¥¥â«¬°“√∑¥ Õ∫∑Ÿ°’¬å æ∫«à“„π°≈ÿà¡∑’Ë·™à
™“‡¢’¬« øî≈‡∑§·´¥ 250 ·≈–øî≈‡∑§·´¥ 350 ¡’§à“§«“¡·µ°µà“ß
§à“‡©≈’Ë¬§«“¡·¢Áßº‘« Ÿß∑’Ë ÿ¥ ·≈– Ÿß°«à“°≈ÿà¡Õ◊ËπÕ¬à“ß¡’π—¬ ”§—≠
∑“ß ∂‘µ‘ (p < .001) „π¢≥–∑’Ë¥Ÿ√“øî≈«’‡Õ  ‡§≈’¬øî≈‡Õ ∑’ æÕ¬µå‚ø«å
·≈–æ√‘¡‘ “ ¡’§à“‰¡à·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p = .76)
‚¥¬æ√‘¡‘ “¡’§à“µË”∑’Ë ÿ¥   à«π°≈ÿà¡™“¢“« ‡§≈’¬øî≈‡Õ ∑’¡’§à“§«“¡
·µ°µà“ß§à“‡©≈’Ë¬§«“¡·¢Áßº‘« Ÿß∑’Ë ÿ¥ ·≈– Ÿß°«à“°≈ÿà¡Õ◊ËπÕ¬à“ß¡’
π—¬ ”§—≠∑“ß ∂‘µ‘ (p < .001) „π¢≥–∑’Ë øî≈‡∑§·´¥ 350 øî≈‡∑§-
·´¥ 250 ¥Ÿ√“øî≈«’‡Õ  æ√‘¡‘ “ ·≈–æÕ¬µå‚ø«å ¡’§à“‰¡à·µ°µà“ß
°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p = .82) ‚¥¬æÕ¬µå‚ø«å¡’§à“µË”∑’Ë ÿ¥
‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß§à“‡©≈’Ë¬§«“¡·¢Áßº‘«√–À«à“ß‡§√◊ËÕß
¥◊Ë¡™“∑—Èß Õß™π‘¥¢Õß‡√ ‘́π§Õ¡‚æ ‘µ·µà≈–™π‘¥¥â«¬°“√∑¥ Õ∫∑’
æ∫«à“∑ÿ°°≈ÿà¡‰¡à¡’§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p > .05)
¬°‡«âπ°≈ÿà¡¥Ÿ√“øî≈«’‡Õ ·≈–‡§≈’¬øî≈‡Õ ∑’ (p = .004 ·≈– p = .001
µ“¡≈”¥—∫)

°“√«‘‡§√“–Àå∏“µÿ„π™‘Èπµ—«Õ¬à“ß
™‘Èπµ—«Õ¬à“ß‡√´‘π§Õ¡‚æ ‘µ∑ÿ°°≈ÿà¡‡¡◊ËÕ·™à‡§√◊ËÕß¥◊Ë¡™“∑—Èß

 Õß™π‘¥ π”¡“«‘‡§√“–Àå∏“µÿ„π™‘Èπµ—«Õ¬à“ß°àÕπ·≈–À≈—ß∑¥ Õ∫

‚¥¬∏“µÿ∑’Ëµ√«®æ∫ 7 ∏“µÿ‰¥â·°à À¡Ÿà IIA §◊Õ ·∫‡√’¬¡ (Ba) À¡Ÿà IIIA
§◊Õ Õ–≈Ÿ¡‘‡π’¬¡ (Al) À¡Ÿà IVA §◊Õ§“√å∫Õπ (C) ·≈– ‘́≈‘°Õπ (Si) À¡Ÿà
VA §◊ÕøÕ øÕ√—  (P) À¡Ÿà VIA §◊ÕÕÕ° ‘́‡®π (O) ·≈–∏“µÿ ∑√“π ‘́-
™—πÀ¡Ÿà IVB §◊Õ‡´Õ√å‚§‡π’¬¡ (Zr) °“√«‘‡§√“–Àå∏“µÿ„π™‘Èπµ—«Õ¬à“ß¥â«¬
‡§√◊ËÕß ‡ª°‚∑√¡‘‡µÕ√å™π‘¥·®°·®ßæ≈—ßß“π §à“¢Õß∏“µÿ∑ÿ°µ—«∑’Ë‰¥â
· ¥ß‡ªìπ —¥ à«π√âÕ¬≈–‡ª√’¬∫‡∑’¬∫°—∫®”π«π∏“µÿ∑—ÈßÀ¡¥ ¥—ßπ—Èπ
°“√æ‘®“√≥“«à“∏“µÿ„¥¡’®”π«π≈¥≈ßÀ√◊Õ Ÿ≠‡ ’¬‰ªÀ√◊Õ‰¡à  æ‘®“√≥“
‡©æ“–√âÕ¬≈–¢Õß∏“µÿ∑’Ë≈¥≈ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p < .05)
‡ª√’¬∫‡∑’¬∫°—∫√âÕ¬≈–∏“µÿ°àÕπ‡√‘Ë¡∑¥ Õ∫ À“°√âÕ¬≈–¢Õß∏“µÿ„¥
‡∑à“‡¥‘¡À√◊Õ‡æ‘Ë¡¢÷Èπ· ¥ß«à“∏“µÿπ—Èπ‰¡à¡’°“√‡ª≈’Ë¬π·ª≈ßÕ¬à“ß¡’
π—¬ ”§—≠∑“ß ∂‘µ‘ (p > .05)

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈¥â«¬ ∂‘µ‘°“√∑¥ Õ∫§«“¡·ª√ª√«π
 Õß∑“ß·∫∫«—¥ È́” ‡¡◊ËÕæ‘®“√≥“º≈¢Õßµ—«·ª√ 2 Õ¬à“ß (™π‘¥¢Õß
‡√´‘π§Õ¡‚æ ‘µ·≈–™“) ∑’Ë¡’µàÕª√‘¡“≥∏“µÿ„π™‘Èπµ—«Õ¬à“ß°àÕπ
·≈–À≈—ß∑¥ Õ∫ ́ ÷Ëß®“°°“√«‘‡§√“–Àåº≈¥â«¬ ∂‘µ‘°“√∑¥ Õ∫§«“¡
·ª√ª√«π Õß∑“ß·∫∫«—¥ È́”∑’Ë√–¥—∫π—¬ ”§—≠ .05 ¢Õß∏“µÿ∑—Èß 7
™π‘¥ æ∫«à“™π‘¥¢Õß‡√´‘π§Õ¡‚æ ‘µ¡’º≈µàÕª√‘¡“≥∏“µÿ„π™‘Èπ
µ—«Õ¬à“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p < .001) „π¢≥–∑’Ë™π‘¥¢Õß™“
·≈–ªØ‘ —¡æ—π∏å√–À«à“ßµ—«·ª√∑—Èß Õß‰¡à¡’º≈µàÕª√‘¡“≥∏“µÿ„π™‘Èπ
µ—«Õ¬à“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p > .05)

‡¡◊ËÕæ‘®“√≥“Õß§åª√–°Õ∫¢Õß∏“µÿ‡√‘Ë¡µâπ„π‡√´‘π§Õ¡‚æ-
 ‘µ·µà≈–™π‘¥ (µ“√“ß∑’Ë 3 ·≈– 4) æ∫«à“√âÕ¬≈–¢Õß∏“µÿ¡’
ª√‘¡“≥„°≈â‡§’¬ß°—π ‚¥¬§“√å∫Õπ‡ªìπ∏“µÿ∑’Ëæ∫¡“°∑’Ë ÿ¥„π‡√ ‘́π-
§Õ¡‚æ ‘µ∑ÿ°™π‘¥ √Õß≈ß¡“§◊ÕÕÕ°´‘‡®π ‡´Õ√å‚§‡π’¬¡æ∫‡©æ“–
‡√´‘π§Õ¡‚æ ‘µøî≈‡∑§ ·≈–·∫‡√’¬¡æ∫‡©æ“–„πæÕ¬µå‚ø«å
·≈–æ√‘¡‘ “

µ“√“ß∑’Ë 3 ·≈– 4 · ¥ß§à“‡©≈’Ë¬√âÕ¬≈–ª√‘¡“≥∏“µÿ ·≈–
 à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π„π‡√´‘π§Õ¡‚æ ‘µ‡¡◊ËÕ·™à„π™“‡¢’¬«·≈–
™“¢“«µ“¡≈”¥—∫ æ∫«à“‡√ ‘́π§Õ¡‚æ ‘µ∑ÿ°°≈ÿà¡¡’ÕÕ° ‘́‡®π≈¥≈ß
À≈—ß∑¥ Õ∫Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p < .001) „π¢≥–∑’Ë∏“µÿ
Õ◊Ëπ¡’°“√‡ª≈’Ë¬π·ª≈ß‡æ‘Ë¡¢÷ÈπÀ√◊Õ≈¥≈ß‡≈Á°πâÕ¬ ‚¥¬‡¡◊ËÕ·™à„π™“-
‡¢’¬« æÕ¬µå‚ø«åæ∫·∫‡√’¬¡·≈–´‘≈‘°Õπ≈¥≈ß ·µà‰¡à¡’π—¬ ”§—≠∑“ß
 ∂‘µ‘ (p > .05) ‡¡◊ËÕ·™à„π™“¢“« øî≈‡∑§·´¥ 250 æ∫‡´Õ√å‚§‡π’¬¡
·≈–´‘≈‘°Õπ≈¥≈ß æÕ¬µå‚ø«åæ∫´‘≈‘°Õπ≈¥≈ß ·µà‰¡à¡’π—¬ ”§—≠∑“ß
 ∂‘µ‘ (p > .05) πÕ°®“°π’È Õ–≈Ÿ¡‘‡π’¬¡æ∫‡©æ“–À≈—ß∑¥ Õ∫„πøî≈-
‡∑§·´¥ 250 øî≈‡∑§·´¥ 350 ¥Ÿ√“øî≈«’‡Õ  ·≈–‡§≈’¬øî≈‡Õ ∑’  à«π
øÕ øÕ√— æ∫‡©æ“–À≈—ß∑¥ Õ∫„π¥Ÿ√“øî≈«’‡Õ  ‡§≈’¬øî≈‡Õ ∑’
æÕ¬µå‚ø«å ·≈–æ√‘¡‘ “
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Mean percent elements+s.d.

IIA IVB IIIA                           IVA VA VIA

Ba Zr Al C Si P O

Filtek Z350 Before    1.919 56.053    5.241  36.788

+ 0.169 + 0.682 + 0.323 + 0.583

After    2.621    0.165 58.250    6.933 32.031

+ 0.184 + 0.086 + 0.598 + 0.371  + 0.489*

Premisa Before     1.448    0.604 54.849    5.377  37.716

+ 0.252 + 0.095 + 0.905 + 0.539 + 0.559

After    1.679    0.683 57.435    6.190    0.140 33.873

+ 0.147 + 0.045 + 0.739 + 0.407 + 0.027  + 0.453*

Filtek Z250 Before    2.250 55.519    4.416 37.816

+ 0.235 + 0.728 + 0.435 + 0.422

After    3.004    0.165 60.122     5.354  31.358

+ 0.470 + 0.029 + 0.782 + 0.621  + 0.487*

Point 4 Before    1.586    0.783 57.826    4.063 35.743

+ 0.468 + 0.154 + 2.820 + 0.804 + 1.747

After    1.359    0.929 61.257    3.851    0.115  32.494

+ 0.241 + 0.170 + 0.666 + 0.422 + 0.016 + 0.332*

Clearfil ST Before 58.699    2.906  38.394

+ 1.025 + 0.694 + 0.719

After    0.153 60.699    4.114    0.128  34.906

+ 0.094 + 0.909 + 1.141 + 0.042 + 0.812*

Durafill VS Before 55.087    8.210  36.704

+ 0.827 + 1.310 + 0.563

After    0.148 60.034    9.342    0.169  30.309

+ 0.070 + 0.583 + 0.858 + 0.020  + 0.420*

Elements are ordered according to division of periodic system (IIA, IVB, IIIA, IVA, VA, VIA)

*Significant difference between before and after immersions of each resin composite (p < .05)

Type of resin composite

µ“√“ß∑’Ë 3 §à“‡©≈’Ë¬√âÕ¬≈–ª√‘¡“≥∏“µÿ·≈– à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π¢Õß‡√´‘π§Õ¡‚æ ‘µ™π‘¥µà“ß°—π‡¡◊ËÕ·™à„π™“‡¢’¬«°àÕπ·≈–À≈—ß∑¥ Õ∫
Table 3 Mean percent element compositions and standard deviations of various resin composites immersed in green tea
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Mean percent elements+s.d.

IIA IVB IIIA                           IVA VA VIA

Ba Zr Al C Si P O

Filtek Z350 Before    2.315  57.459    5.732 34.498

± 0.369 ± 0.828 ± 0.749 ± 0.544

After    2.684    0.112  59.980    6.800 30.422

± 0.330 ± 0.045 ± 0.682 ± 0.554 ± 0.612*

Premisa Before    1.552    0.618  53.037    5.856 38.941

± 0.214 ± 0.116 ± 1.506 ± 0.858 ± 0.857

After    1.706    0.699  56.820    6.611    0.110 34.057

± 0.153 ± 0.045 ± 0.411 ± 0.409 ± 0.021 ± 0.477*

Filtek Z250 Before    3.824  55.310    6.505 34.358

± 0.748 ± 1.413 ± 1.019 ± 0.493

After    3.381    0.114  60.014    5.819 30.614

± 0.339 ± 0.024    0.616    0.449 ± 0.433*

Point 4 Before    1.295    0.756  57.284    3.780 36.887

± 0.148 ± 0.077 ± 0.801 ± 0.373 ± 0.377

After    1.298    0.841  60.916    3.614    0.097 33.238

± 0.118 ± 0.204 ± 0.759 ± 0.424 ± 0.018 ± 0.318*

Clearfil ST Before  57.678    3.835 38.845

± 0.995 ± 0.684 ± 0.660

After    0.206  61.254    4.470    0.109 33.971

± 0.183 ± 0.527 ± 0.645 ± 0.019 ± 0.334*

Durafill VS Before  56.045    6.632 37.322

± 0.693 ± 1.059 ± 0.569

After    0.169  59.787 10.387    0.201 29.455

± 0.067 ± 0.908 ± 1.369 ± 0.026 ± 0.593*

Elements are ordered according to division of periodic system (IIA, IVB, IIIA, IVA, VA, VIA)

*Significant difference between before and after immersions of each resin composite (p < .05)

Type of resin composite

µ“√“ß∑’Ë 4 §à“‡©≈’Ë¬√âÕ¬≈–ª√‘¡“≥∏“µÿ·≈– à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π¢Õß‡√´‘π§Õ¡‚æ ‘µ™π‘¥µà“ß°—π‡¡◊ËÕ·™à„π™“¢“«°àÕπ·≈–À≈—ß∑¥ Õ∫
Table 4 Mean percent element compositions and standard deviations of various resin composites immersed in white tea

∫∑«‘®“√≥å

°“√»÷°…“π’È‰¥âÕÕ°·∫∫°“√»÷°…“‡æ◊ËÕ‡≈’¬π·∫∫ ¿“«–®√‘ß
„π°“√¥◊Ë¡‡§√◊ËÕß¥◊Ë¡™“ ‚¥¬ÕÕ°·∫∫„Àâ™‘Èπµ—«Õ¬à“ß‡√ ‘́π§Õ¡‚æ ‘µ
·™à„π‡§√◊ËÕß¥◊Ë¡™“ ≈—∫°—∫°“√·™à„ππÈ”≈“¬‡∑’¬¡ ‡π◊ËÕß®“°„π ¿“æ
®√‘ß¢Õß°“√¥◊Ë¡‡§√◊ËÕß¥◊Ë¡™“π—Èπ ‡§√◊ËÕß¥◊Ë¡™“‰¡à‰¥â —¡º— °—∫øíπÀ√◊Õ
«— ¥ÿ∫Ÿ√≥–„π™àÕßª“°µ≈Õ¥‡«≈“·µà¡’°“√À¬ÿ¥æ—°‡ªìπ™à«ß ≈—∫

°—∫°“√ —¡º— °—∫πÈ”≈“¬ ‡ªìπ∑’Ë∑√“∫¥’«à“πÈ”≈“¬¡’∫∑∫“∑„π°“√
™–≈â“ß·≈–™à«¬≈¥ ¿“æ§«“¡‡ªìπ°√¥¢ÕßÕ“À“√·≈–‡§√◊ËÕß¥◊Ë¡„π
™àÕßª“°‚¥¬°“√ª√—∫ ¿“æ„Àâ‡ªìπ°≈“ß22 ¥—ßπ—Èπ°“√»÷°…“π’È®÷ßπ”
πÈ”≈“¬‡∑’¬¡¡“„™â√à«¡∑¥ Õ∫‡æ◊ËÕ‡≈’¬π·∫∫ ¿“«–®√‘ß„π™àÕßª“°

™‘Èπµ—«Õ¬à“ß‡√´‘π§Õ¡‚æ ‘µ∑’Ë„™â„π°“√»÷°…“π’È‡µ√’¬¡‚¥¬
π”«— ¥ÿ‡√´‘π§Õ¡‚æ ‘µ∑’ËµâÕß°“√∑¥ Õ∫„ à„π«ß·À«π∑’Ë‡µ√’¬¡‰«â
„Àâ‡µÁ¡ ·≈â«ªî¥∑—∫¥â«¬·ºàπ°√–®°„ „Àâ·π∫ π‘∑‡æ◊ËÕ„Àâ‡°‘¥æ◊Èπ-
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º‘«¢Õß«— ¥ÿ∑’ËµâÕß°“√∑¥ Õ∫‡√’¬∫∑’Ë ÿ¥‡À¡◊Õπ°√–®°‚¥¬‰¡àµâÕß¢—¥
«— ¥ÿ„Àâ‡√’¬∫23-24 ‡æ◊ËÕÀ≈’°‡≈’Ë¬ßªí®®—¬°«π (confounding factor) ∑’ËÕ“®
‡°‘¥¢÷Èπ®“°¢—ÈπµÕπ°“√¢—¥«— ¥ÿ„Àâ‡√’¬∫ ‡¡◊ËÕ«—¥§«“¡·¢Áßº‘«°àÕπ∑¥-
 Õ∫ æ∫«à“«— ¥ÿ∫Ÿ√≥–‡√ ‘́π§Õ¡‚æ ‘µ°≈ÿà¡øî≈‡∑§·´¥ 250 ·≈–
øî≈‡∑§·´¥ 350 ¡’§à“§«“¡·¢Áßº‘«¡“°∑’Ë ÿ¥ ‡π◊ËÕß®“°‡ªìπ‡√´‘π-
§Õ¡‚æ ‘µ°≈ÿà¡‡¥’¬«∑’Ë¡’‡´Õ√å‚§‡π’¬‡ªìπÕß§åª√–°Õ∫„π à«π¢Õß “√-
Õ—¥·∑√° „π¢≥–∑’Ë‡√´‘π§Õ¡‚æ ‘µ™π‘¥Õ◊Ëπ‰¡à¡’ ·≈–¥Ÿ√“øî≈«’‡Õ 
¡’§à“§«“¡·¢Áßº‘«µË”∑’Ë ÿ¥ ‡π◊ËÕß®“°«— ¥ÿ∫Ÿ√≥–™π‘¥π’È‡ªìπ‡√´‘π§Õ¡-
‚æ ‘µ°≈ÿà¡‰¡‚§√øî≈≈å ¡’ “√Õ—¥·∑√°¢π“¥‡©≈’Ë¬ 0.04 ‰¡§√Õπ
ª√‘¡“≥√âÕ¬≈– 37.5 ·≈–ª√–°Õ∫¥â«¬§Õ≈≈Õ¬¥Õ≈ ‘́≈‘°“ ‡√ ‘́π-
§Õ¡‚æ ‘µ°≈ÿà¡π’È¡’ª√‘¡“≥ “√Õ—¥·∑√°πâÕ¬∑’Ë ÿ¥‡¡◊ËÕ‡∑’¬∫°—∫‡√´‘π-
§Õ¡‚æ ‘µ™π‘¥Õ◊Ëπ

À≈—ß®“°π”«— ¥ÿ∫Ÿ√≥–‡√´‘π§Õ¡‚æ ‘µ™π‘¥µà“ß°—π¡“·™à„π
‡§√◊ËÕß¥◊Ë¡™“ æ∫«à“«— ¥ÿ∫Ÿ√≥–‡√´‘π§Õ¡‚æ ‘µ∑ÿ°™π‘¥¡’§à“§«“¡·¢Áß-
º‘«°àÕπ·≈–À≈—ß∑¥ Õ∫‰¡à·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p >
.05) ¬°‡«âπ°≈ÿà¡¥Ÿ√“øî≈«’‡Õ  øî≈‡∑§·´¥ 250 ·≈–øî≈‡∑§·´¥ 350
‡¡◊ËÕ·™à„π™“‡¢’¬« ·≈–°≈ÿà¡øî≈‡∑§·´¥ 250 ·≈–‡§≈’¬øî≈‡Õ ∑’‡¡◊ËÕ
·™à„π™“¢“« ÷́Ëß¡’§«“¡·¢Áßº‘«À≈—ß∑¥ Õ∫≈¥≈ßÕ¬à“ß¡’π—¬ ”§—≠
∑“ß ∂‘µ‘ (p < .05) ÷́ËßÕ“®‡π◊ËÕß®“°°“√ÕÕ°·∫∫°“√»÷°…“π’È‡ªìπ
°“√·™à‡√´‘π§Õ¡‚æ ‘µ„π‡§√◊ËÕß¥◊Ë¡™“‡ªìπ™à«ß‡«≈“ —Èπ (5 «‘π“∑’)
 ≈—∫°—∫°“√·™àπÈ”≈“¬‡∑’¬¡ 5 «‘π“∑’ ·≈â«·™à„ππÈ”≈“¬‡∑’¬¡µàÕ®π
§√∫ 24 ™—Ë«‚¡ß ́ ÷ËßπÈ”≈“¬‡∑’¬¡Õ“®¡’º≈™à«¬™–≈â“ß‡§√◊ËÕß¥◊Ë¡™“ÕÕ°
∑”„Àâº≈¢Õß‡§√◊ËÕß¥◊Ë¡™“µàÕ§«“¡·¢Áßº‘«¢Õß‡√´‘π§Õ¡‚æ ‘µ‰¡à
‡¥àπ™—¥  ·≈–‡¡◊ËÕæ‘®“√≥“§à“§«“¡·¢Áßº‘«∑’Ë≈¥≈ß  æ∫«à“‰¡‚§√øî≈≈å-
‡√´‘π§Õ¡‚æ ‘µ  ‚¥¬‡©æ“–¥Ÿ√“øî≈«’‡Õ ¡’§à“§«“¡·¢Áßº‘«≈¥≈ßÕ¬à“ß
¡“° „π¢≥–∑’Ë°≈ÿà¡‰Œ∫√‘¥ À√◊Õπ“‚πøî≈≈å¡’§à“§«“¡·¢Áßº‘«‡ª≈’Ë¬π·ª≈ß
πâÕ¬°«à“  ‡Àµÿº≈Õ“®‡π◊ËÕß®“°°√¥„π‡§√◊ËÕß¥◊Ë¡™“∑”„Àâ∫‘ ®’‡ÕÁ¡‡Õ
„π‡√´‘π§Õ¡‚æ ‘µÕàÕπµ—«  ‚¥¬‰¡‚§√øî≈≈å‡√´‘π§Õ¡‚æ ‘µ¡’ª√‘¡“≥
‡√ ‘́π¡“° ·≈–¡’ª√‘¡“≥ “√Õ—¥·∑√°πâÕ¬ ®÷ß∑”„Àâ§à“§«“¡·¢Áßº‘«
≈¥≈ß¡“°°«à“20

°“√«‘‡§√“–Àåª√‘¡“≥∏“µÿ„π™‘Èπµ—«Õ¬à“ß¥â«¬‡§√◊ËÕß ‡ª°‚∑√-
¡‘‡µÕ√å™π‘¥·®°·®ßæ≈—ßß“π  æ∫«à“∏“µÿ∑’Ëµ√«®æ∫‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫
°—∫¢âÕ¡Ÿ≈Õß§åª√–°Õ∫∑’Ë‰¥â®“°∫√‘…—∑¡’§«“¡„°≈â‡§’¬ß°—π  À≈—ß®“°
π”«— ¥ÿ∫Ÿ√≥–‡√´‘π§Õ¡‚æ ‘µ™π‘¥µà“ß°—π¡“·™à„π‡§√◊ËÕß¥◊Ë¡™“  ‡¡◊ËÕ
π”¡“«‘‡§√“–Àåª√‘¡“≥·√à∏“µÿ¥â«¬‡§√◊ËÕß ‡ª°‚∑√¡‘‡µÕ√å™π‘¥·®°-
·®ßæ≈—ßß“π  æ∫«à“À≈—ß∑¥ Õ∫«— ¥ÿ∫Ÿ√≥–‡√´‘π§Õ¡‚æ ‘µ∑ÿ°™π‘¥
¡’§à“ —¥ à«πª√‘¡“≥ÕÕ° ‘́‡®π≈¥≈ß ‡Àµÿº≈∑’ËÕ“®‡ªìπ‰¥â‡π◊ËÕß®“°
øÕßÕ“°“»∑’Ë·∑√°Õ¬Ÿà„π‡π◊ÈÕ«— ¥ÿ́ ÷Ëß‡°‘¥®“°°“√º ¡«— ¥ÿÀ√◊Õ®“°

°√–∫«π°“√º≈‘µ«— ¥ÿ25 À“°¡’ª√‘¡“≥øÕßÕ“°“»¡“°«— ¥ÿ “¡“√∂
¥Ÿ¥πÈ”‰¥â¡“° πÈ”®÷ß‡¢â“¡“·∑π∑’ËøÕßÕ“°“»‡À≈à“π’È26 ∑”„Àâ§à“
 —¥ à«πª√‘¡“≥ÕÕ° ‘́‡®π≈¥≈ß πÕ°®“°π’È º≈°“√«‘‡§√“–Àå·√à∏“µÿ
æ∫«à“∫“ß·√à∏“µÿ ‡™àπ Õ–≈Ÿ¡‘‡π’¬¡·≈–øÕ øÕ√—  ÷́Ëßµ√«®‰¡àæ∫
„π«— ¥ÿ°àÕπ∑¥ Õ∫ ·µà°≈—∫µ√«®æ∫À≈—ß·™à‡§√◊ËÕß¥◊Ë¡™“Õ“®‡°‘¥
‡π◊ËÕß®“° «— ¥ÿ∫Ÿ√≥–‡√´‘π§Õ¡‚æ ‘µ ÷° ®÷ß∑”„Àâ‡¥‘¡ª√‘¡“≥·√à∏“µÿ
∑’Ëµ√«®‰¡àæ∫∑’Ëæ◊Èπº‘« “¡“√∂µ√«®æ∫‰¥â Õ¬à“ß‰√°Áµ“¡ §«√»÷°…“
µàÕ‡°’Ë¬«°—∫§ÿ≥ ¡∫—µ‘Õ◊Ëπ¢Õß‡√´‘π§Õ¡‚æ ‘µ∑’ËÕ“®‡ª≈’Ë¬π·ª≈ß
‡π◊ËÕß®“°‡§√◊ËÕß¥◊Ë¡™“

°“√«‘®—¬π’È‡ªìπ°“√«‘®—¬‡™‘ß∑¥≈Õß„πÀâÕßªØ‘∫—µ‘°“√ º≈∑’Ë‰¥â
‡ªìπ·π«∑“ß∫àß∫Õ°∂÷ß‚Õ°“ ∑’Ë‡§√◊ËÕß¥◊Ë¡™“∑”„Àâ‡°‘¥§«“¡·¢Áßº‘«
¢Õß‡√´‘π§Õ¡‚æ ‘µ‡ª≈’Ë¬π·ª≈ß ·µà°“√π”º≈‰ª„™â„π∑“ß§≈‘π‘°
‚¥¬µ√ßπ—ÈπµâÕß§”π÷ß∂÷ßªí®®—¬Õ◊Ëπ∑’ËÕ“®∑”„Àâ ¿“«–„π™àÕßª“°¡’
§«“¡´—∫´âÕπ·≈–·µ°µà“ß®“° ¿“«–„πÀâÕßªØ‘∫—µ‘°“√ Õ“∑‘‡™àπ
Õß§åª√–°Õ∫Õπ‘π∑√’¬å¢ÕßπÈ”≈“¬∑’Ë∑”Àπâ“∑’Ë‡ªìπ∫—ø‡øÕ√å  πÕ°®“°-
π’È º≈°“√»÷°…“∑’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‘¥ ́ ÷ËßµâÕß¡’°“√»÷°…“µàÕ‰ª„πÕπ“§µ

∫∑ √ÿª

°“√ÕÕ°·∫∫°“√»÷°…“π’È‡ªìπ§«“¡æ¬“¬“¡„π°“√»÷°…“
°“√‡ª≈’Ë¬π·ª≈ß§ÿ≥ ¡∫—µ‘∑“ß°“¬¿“æ ‰¥â·°à §«“¡·¢Áßº‘« ·≈–
ª√‘¡“≥·√à∏“µÿ¢Õß‡√´‘π§Õ¡‚æ ‘µ™π‘¥µà“ß°—π‡¡◊ËÕ·™à„π™“‡¢’¬«
·≈–™“¢“« ¿“¬„µâ¢âÕ®”°—¥¢Õß°“√»÷°…“π’È  √ÿª‰¥â«à“«— ¥ÿ∫Ÿ√≥–
‡√´‘π§Õ¡‚æ ‘µ¡’§«“¡·¢Áßº‘«°àÕπ·≈–À≈—ß∑¥ Õ∫‰¡à·µ°µà“ß
°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p > .05) ¬°‡«âπ°≈ÿà¡¥Ÿ√“øî≈«’‡Õ 
øî≈‡∑§·´¥ 250 ·≈–øî≈‡∑§·´¥ 350 ‡¡◊ËÕ·™à„π™“‡¢’¬« ·≈–°≈ÿà¡
øî≈‡∑§·´¥ 250 ·≈–‡§≈’¬øî≈‡Õ ∑’‡¡◊ËÕ·™à„π™“¢“« ́ ÷Ëß¡’§«“¡·¢Áß-
º‘«À≈—ß∑¥ Õ∫≈¥≈ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p < .05) ·≈–æ∫
∏“µÿÕÕ°´‘‡®π¡’ª√‘¡“≥≈¥≈ß¿“¬À≈—ß·™àÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘
(p < .05)

°‘µµ‘°√√¡ª√–°“»

°“√»÷°…“π’È‰¥â√—∫∑ÿπ π—∫ πÿπ®“°∑ÿπÕÿ¥Àπÿπ°“√«‘®—¬ §≥–
∑—πµ·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å
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Abstract
The objectives of this study were to analyze the effect of green and white tea on

surface hardness and elemental analysis of microfill, hybrid and nanofill resin composite.
Twenty discs of each type of resin composite materials (13 mm in diameter and 3 mm in
thickness) were prepared and subjected to hardness measurement (FM 700e; Future-Tech,
Tokyo, Japan) and elemental analysis (Oxford Instruments PLC, Bucks, UK) for baseline
data. Then the specimens were submitted to 10 alternative cycles of tea exposure for 5
seconds and artificial saliva for 5 seconds. Specimens were stored in artificial saliva until
24 hours. This process was repeated 5 times. The data were performed by using two-way
repeated ANOVA, Tukey HSD and t-test at 0.05 significant level. The results revealed that
there was no statistically significant difference between before and after tea immersion
(p > .05) except Durafil VS, Filtek Z250 and Filtek Z350 after immersion in green tea and
Filtek Z250 and Clearfil ST after immersion in white tea. The oxygen element decreased
significantly after tea immersion in all groups (p < .05). This study recommended that resin
composite have surface hardness changes when exposed to tea. Consequently, it should
be concerned regarding restore with resin composite materials in patient who consume
tea.
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