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«“√ “√¡À“«‘∑¬“≈—¬»√’π§√‘π∑√«‘‚√≤ ( “¢“«‘∑¬“»“ μ√å·≈–‡∑§‚π‚≈¬’)

°“√ªÑÕß°—πÕ—πμ√“¬®“°· ß·¥¥ (Photoprotection)
√Õß»“ μ√“®“√¬å π“¬·æ∑¬å¡πμ√’ Õÿ¥¡‡æ∑“¬°ÿ≈

»Ÿπ¬åº‘«Àπ—ß §≥–·æ∑¬»“ μ√å ¡À“«‘∑¬“≈—¬»√’π§√‘π∑√«‘‚√≤

∫∑π”
· ß·¥¥¡’∑—Èß§ÿ≥ª√–‚¬™πå·≈–‚∑…μàÕ¡«≈¡πÿ…¬å ‚¥¬‡©æ“–‚∑…μàÕº‘«Àπ—ß ∑”„Àâ‡°‘¥°“√Õ—°‡ ∫

¢Õßº‘«Àπ—ß ®π∂÷ß°“√‡ªìπ¡–‡√Áßº‘«Àπ—ß ·μà‡√“ “¡“√∂ªÑÕß°—πÕ—πμ√“¬¥—ß°≈à“«π’È‰¥â „π∫∑§«“¡π’È‡√“¢Õπ”‡ πÕ

‡π◊ÈÕÀ“‡°’Ë¬«°—∫º≈¢Õß· ß·¥¥μàÕ°“√‡ª≈’Ë¬π·ª≈ß¢Õßº‘«Àπ—ß √«¡∂÷ß°“√ªÑÕß°—πÕ—πμ√“¬®“°· ß·¥¥‚¥¬«‘∏’°“√

μà“ßÊ ‚¥¬‡πâπ„Àâ√Ÿâ®—°™π‘¥¢Õß¬“°—π·¥¥ (Sunscreen) «‘∏’‡≈◊Õ° ·≈–«‘∏’„™â “√μâ“πÕπÿ¡Ÿ≈Õ‘ √–™π‘¥μà“ßÊ (Antioxidants)

·≈–°“√À≈’°‡≈’Ë¬ß· ß·¥¥

· ßÕ“∑‘μ¬å∑’Ë àÕß≈ß¡“∂÷ßæ◊Èπº‘«‚≈° ª√–°Õ∫¥â«¬ √—ß ’ infrared (§«“¡¬“«§≈◊Ëπ 760-5000 nm)

®”π«π 56%  · ß∑’Ë¡Õß¥â«¬μ“‡ª≈à“ (§«“¡¬“«§≈◊Ëπ 400-760 nm) ®”π«π 39 %  ·≈–∑’Ë‡À≈◊ÕÕ’° 5% ‡ªìπ

√—ß ’ ultraviolet (UV) ́ ÷Ëß·∫àß‡ªìπ UVA (§«“¡¬“«§≈◊Ëπ 320-400 nm) ·≈– UVB (§«“¡¬“«§≈◊Ëπ 290-320 nm)

‚¥¬√—ß ’ UVA ∂Ÿ°·∫àßÕÕ°‡ªìπ √—ß ’ ultraviolet A1 (§«“¡¬“«§≈◊Ëπ 340-400 nm) ·≈–√—ß ’ ultraviolet A2

(§«“¡¬“«§≈◊Ëπ 320-340 nm)   à«π√—ß ’ ultraviolet C ´÷Ëß¡’§«“¡¬“«§≈◊Ëπ 200-290 nmπ—Èπ ®–∂Ÿ°°√Õß

‚¥¬‚Õ‚´π„π™—Èπ∫√√¬“°“» ∑”„Àâ‰¡à “¡“√∂ àÕß≈ß¡“∂÷ßæ◊Èπº‘«‚≈°‰¥â  ‚¥¬∑—Ë«‰ª√—ß ’ UV ∑’Ë¡’§«“¡¬“«§≈◊Ëπ —Èπ°«à“

®–¡’√–¥—∫æ≈—ßß“π Ÿß°«à“ ·μàÕ”π“®∑–≈ÿ∑–≈«ßπâÕ¬°«à“ ·≈–®–∂Ÿ°¥Ÿ¥´÷¡‚¥¬™—Èπº‘«Àπ—ß„π√–¥—∫∑’Ëμ◊Èπ°«à“√—ß ’ UV

∑’Ë¡’§«“¡¬“«§≈◊Ëπ¬“«°«à“ ¥—ßπ—Èπ √—ß ’ UVA ´÷Ëß‡ªìπ√—ß ’ UV ∑’Ë¡’™à«ß§«“¡¬“«§≈◊Ëπ Ÿß∑’Ë ÿ¥ ®÷ß “¡“√∂ºà“π

™—Èπº‘«Àπ—ß‰¥â≈÷°∑’Ë ÿ¥

º≈¢Õß√—ß ’ UV μàÕ™—Èπº‘«Àπ—ß [1] ¡’¢âÕ¥’§◊Õ °√–μÿâπ°“√ —ß‡§√“–Àå«‘μ“¡‘π¥’·°à√à“ß°“¬ ·μà¡’¢âÕ‡ ’¬¡“°¡“¬

·∫àß‰¥â‡ªìπ º≈√–¬–‡©’¬∫æ≈—π (acute effects) ‰¥â·°à Õ“°“√∫«¡ · ∫ ·≈–·¥ß¢Õßº‘«Àπ—ß®“°°“√∂Ÿ°·¥¥‡º“

(sunburn) º‘«Àπ—ß¡’ ’§≈È”¢÷Èπ (pigment darkening & delayed tanning) ™—ÈπÀπ—ß°”æ√â“Àπ“¢÷Èπ (epidermal hyperplasia

and thickening) °“√μÕ∫ πÕß¢Õß¿Ÿ¡‘§ÿâ¡°—π≈¥≈ß  (photoimmunosuppression) °“√°√–μÿâπ„Àâ‡°‘¥Õ“°“√‡ÀàÕ

¢Õß‚√§º‘«Àπ—ß∫“ß™π‘¥ (exacerbation of photodermatoses) °“√√∫°«π°“√∑”Àπâ“∑’Ëª°ªÑÕß¢Õßº‘«Àπ—ß

(disturbance of skin barrier function)   ”À√—∫º≈√–¬–‡√◊ÈÕ√—ß (chronic effects) ‰¥â·°à ¿“«–º‘«Àπ—ß·°à°àÕπ«—¬

®“°· ß·¥¥ (photoaging) ·≈–¡–‡√Áßº‘«Àπ—ß (photocarcinogenesis)  ¥—ßπ—Èπ √—ß ’ UVB ∑’Ë¡’§«“¡¬“«§≈◊Ëπ —Èπ°«à“

·μà¡’æ≈—ßß“π¡“°°«à“√—ß ’ UVA ª√–¡“≥ 1,000 ‡∑à“‡ªìπ “‡Àμÿ ”§—≠¢Õß°“√‡°‘¥ sunburn ·≈– sun tanning

´÷Ëß‡ªìπº≈®“°°“√∑”≈“¬ DNA ‚¥¬μ√ß  ·≈–∑’Ë ”§—≠¬—ß°àÕ„Àâ‡°‘¥¡–‡√Áßº‘«Àπ—ß ‡™àπ squamous cell carcinoma

·≈– basal cell carcinoma   à«π√—ß ’ UVA π—Èπ ‡ªìπ “‡Àμÿ ”§—≠¢Õß°“√‡°‘¥ pigmentation ·≈– photoaging

·≈–‡ªìπμ—«‡ √‘¡°“√°àÕ„Àâ‡°‘¥¡–‡√Áß¢Õßº‘«Àπ—ß¥â«¬
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ªí®®—¬∑’Ë¡’º≈μàÕª√‘¡“≥√—ß ’ UV ‰¥â·°à
1. ‡ âπ√ÿâß (latitude) : ª√‘¡“≥√—ß ’ ultraviolet ¡’

§à“ Ÿß ÿ¥∑’Ë‡ âπ»Ÿπ¬å Ÿμ√ (equator)

2. §«“¡ Ÿß‡Àπ◊Õ√–¥—∫πÈ”∑–‡≈ (altitude) :

ª√‘¡“≥√—ß ’ ultraviolet ‡æ‘Ë¡¢÷Èπ∑ÿ°Ê 4% ‡¡◊ËÕ§«“¡ Ÿß

‡Àπ◊Õ√–¥—∫πÈ”∑–‡≈‡æ‘Ë¡¢÷Èπ §√—Èß≈– 1,000 øÿμ

3. ƒ¥Ÿ°“≈ : ª√‘¡“≥√—ß ’ ultraviolet ¡’§à“ Ÿß ÿ¥

„πƒ¥Ÿ√âÕπ

4. ™à«ß‡«≈“„π·μà≈–«—π : ª√‘¡“≥√—ß ’ UVB

¡’§à“ Ÿß ÿ¥„π™à«ß°≈“ß«—π√–À«à“ß‡«≈“ 10.00 π. ∂÷ß

16.00 π.

5. ª√‘¡“≥·≈–§«“¡Àπ“·πàπ¢Õß‡¡¶ æ∫«à“

ª√‘¡“≥√—ß ’ UVB ∫“ß à«π  “¡“√∂∂Ÿ°°√Õß‰¥â‚¥¬‡¡¶

 à«π√—ß ’ UVA ‰¡à “¡“√∂°√Õß‰¥â

‡¡◊ËÕ‡√“∑√“∫∂÷ßº≈‡ ’¬¢Õß· ß·¥¥∑—Èß„π√–¬–

 —Èπ·≈–√–¬–¬“« ®÷ß‡ÀÁπ§«√¡’°“√√≥√ß§å„Àâª√–™“™π

∑√“∫∂÷ß§«“¡ ”§—≠·≈–§«“¡®”‡ªìπ¢Õß°“√ªÑÕß°—π

Õ—πμ√“¬®“°√—ß ’ UV ‚¥¬§«√‡√‘Ë¡ªØ‘∫—μ‘μ—Èß·μà‡¥Á°·≈–

‡ªìπª√–®”∑ÿ°«—π„Àâμ‘¥‡ªìππ‘ —¬ ª√–°Õ∫¥â«¬«‘∏’°“√

μà“ßÊ ¥—ßμàÕ‰ªπ’È

1. À≈’°‡≈’Ë¬ß°“√ÕÕ°·¥¥À√◊Õæ¬“¬“¡Õ¬Ÿà„π∑’Ë√à¡

‡™àπ Õ¬Ÿà„μâ√à¡‰¡â „μâ‡ß“¢ÕßÕ“§“√ À√◊Õ„™â√à¡ ‡æ◊ËÕ

ªÑÕß°—π· ß·¥¥ ‚¥¬‡©æ“–™à«ß‡«≈“∑’Ë¡’ª√‘¡“≥√—ß ’ UV

 Ÿß∑’Ë ÿ¥ √–À«à“ß‡«≈“ 10.00 π. ∂÷ß 16.00 π.

2. °“√„™â‡ ◊ÈÕºâ“∑’Ë‡À¡“– ¡

3. °“√ «¡À¡«°ªï°°«â“ß

4. °“√„ à·«àπ°—π·¥¥

5. °“√√Ÿâ®—°‡≈◊Õ°·≈–„™â¬“°—π·¥¥„Àâ∂Ÿ°μâÕß

6. °“√„™â photoprotective agents „π°≈ÿà¡Õ◊ËπÊ

‰¥â·°à sunless tanning agents ·≈– “√μâ“πÕπÿ¡Ÿ≈Õ‘ √–

(antioxidants)

 “√∑’Ë¡’§ÿ≥ ¡∫—μ‘ªÑÕß°—π· ß·¥¥ ‡√’¬°«à“

photoprotective agents [2]  “¡“√∂·∫àßÕÕ°‡ªìπ 4 °≈ÿà¡

‰¥â·°à

1. Naturally occurring photoprotective agents

2. Physical photoprotective agents

3. Sunscreen

4. Photoprotective agents Õ◊ËπÊ ‰¥â·°à sunless

tanning agents ·≈– antioxidants ®–¢Õ°≈à“«„π√“¬

≈–‡Õ’¬¥¥—ßπ’È

1) Naturally occurring photoprotective
agents  À¡“¬∂÷ß  “√∑’Ë¡’§ÿ≥ ¡∫—μ‘ªÑÕß°—π· ß·¥¥

∑’Ë‡°‘¥¢÷Èπ„π∏√√¡™“μ‘ ‰¥â·°à

1.1  “√„π™—Èπ∫√√¬“°“»·≈– ‘Ëß·«¥≈âÕ¡

ª√–°Õ∫¥â«¬

°. ‚Õ‚´π„π™—Èπ stratosphere  “¡“√∂

°√Õß√—ß ’ UVB  à«π„À≠à ·≈–√—ß ’ UVC ∑—ÈßÀ¡¥‰¥â

·μà‰¡à “¡“√∂°√Õß√—ß ’ UVA ·≈– visible light ‰¥â

¢. Pollutants ‡¡¶ ·≈–À¡Õ°  “¡“√∂

≈¥ª√‘¡“≥√—ß ’ UV ‰¥â∫“ß à«π ‚¥¬¢∫«π°“√°√–®“¬

· ß (scattering) À‘¡– ∑√“¬∑’Ë™“¬∑–‡≈ °√–®°

·≈–‚≈À–  “¡“√∂≈¥ª√‘¡“≥√—ß ’ UV ‚¥¬°“√ –∑âÕπ

°≈—∫¢Õß· ß (reflection)

1.2 Naturally occurring biologic agents

À¡“¬∂÷ß  “√∑’Ë “¡“√∂ªÑÕß°—π· ß·¥¥‰¥â‚¥¬‡ªìπ

 à«πª√–°Õ∫¢Õß ‘Ëß¡’™’«‘μ ‰¥â·°à

°. ™—ÈπÀπ—ß°”æ√â“ (epidermis)

 “¡“√∂¥Ÿ¥´÷¡√—ß ’ UVB ·≈– UVC ‰¥â∫“ß à«π ·≈–

 “¡“√∂ –∑âÕπ°≈—∫· ß„π™à«ß§«“¡¬“«§≈◊Ëπμ—Èß·μà

250 ∂÷ß 3,000 nm ‰¥âª√–¡“≥ 5 ∂÷ß 10%

¢. Chromophores À¡“¬∂÷ß  “√∑’Ë

√à“ß°“¬ √â“ß¢÷Èπ„πº‘«Àπ—ß∑’Ë∑”Àπâ“∑’Ë¥Ÿ¥´—∫√—ß ’ UV

‰¥â·°à pyrimidine ·≈– purine bases ·≈– ‚ª√μ’π™π‘¥

tryptophan ·≈– tyrosine „π DNA NAD flavins

unsaturated lipids  urocanic  acid ·≈– melanin

2) Physical photoprotective agents À¡“¬∂÷ß

«—μ∂ÿ∑’Ë “¡“√∂ªÑÕß°—π· ß·¥¥‰¥â ́ ÷Ëß¡’¥—ßμàÕ‰ªπ’È ‡ ◊ÈÕºâ“

[3] ‚¥¬°“√«—¥§à“§«“¡ “¡“√∂„π°“√ªÑÕß°—π√—ß ’ UV

¢Õß‡ ◊ÈÕºâ“ (UV protection factor ; UPF) ´÷Ëß¢÷ÈπÕ¬Ÿà

°—∫À≈“¬ªí®®—¬ Õ“∑‘ √Ÿª·∫∫¢Õß‡ ◊ÈÕºâ“ æ∫«à“ √Ÿª·∫∫
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À≈«¡ªÑÕß°—π‰¥â¡“°°«à“·∫∫·π∫‡π◊ÈÕ ™π‘¥¢Õß‡ âπ„¬

æ∫«à“ ‡ âπ„¬‚æ≈’‡Õ ‡μÕ√åªÑÕß°—π‰¥â¡“°°«à“ºâ“‰À¡

¢π —μ«å ‰π≈Õπ  ”À√—∫ºâ“ΩÑ“¬·≈–‡√¬ÕπªÑÕß°—π‰¥â

πâÕ¬∑’Ë ÿ¥ ·≈– ’¢Õß‡ ◊ÈÕºâ“ æ∫«à“ ’¢“«À√◊Õ ’ÕàÕπ

ªÑÕß°—π‰¥â¡“°°«à“ ’‡¢â¡ À¡«°™à«¬ªÑÕß°—π· ß·¥¥

∫√‘‡«≥»’√…– Àπâ“ ·≈–§Õ ‚¥¬°“√ªÑÕß°—π· ß·¥¥¢÷Èπ

Õ¬Ÿà°—∫«— ¥ÿ∑’Ë„™â∑”À¡«°·≈–∑’Ë ”§—≠§◊Õ ¢π“¥¢Õßªï°

À¡«° æ∫«à“À¡«°ªï°°«â“ß§«“¡¬“«¡“°°«à“ 7.5 ́ ¡.

 “¡“√∂ªÑÕß°—π· ß·¥¥‰¥â¥’°«à“À¡«°ªï°·§∫§«“¡

¬“«πâÕ¬°«à“ 2.5 ´¡. ‡§√◊ËÕß ”Õ“ß ∑’Ë¡’ à«πº ¡¢Õß

§√’¡√Õßæ◊Èπ  “¡“√∂ªÑÕß°—π√—ß ’ UV ‰¥â  ·«àπ°—π·¥¥

‚¥¬Õß§å°“√Õ“À“√·≈–¬“¢Õß À√—∞Õ‡¡√‘°“ ‰¥â°”Àπ¥

§à“¡“μ√∞“π¢Õß·«àπ°—π·¥¥ [4] ∑’Ë‰¥â¡“μ√∞“π

§«“¡ª≈Õ¥¿—¬ μâÕß‡ªìπ™π‘¥∑’Ë‡≈π å¬Õ¡„Àâ√—ß ’„π™à«ß

§«“¡¬“«§≈◊Ëπ 200 ∂÷ß 320 nm ºà“π‡≈π å‰¥âπâÕ¬°«à“

0.001% ·≈–„π™à«ß§«“¡¬“«§≈◊Ëπ 320 ∂÷ß 400 nm

πâÕ¬°«à“ 0.01% °√–®°Àπâ“μà“ß ·≈–°√–®°√∂¬πμå

„π°√≥’°√–®°Õ“§“√∑’Ë‡ªìπ°√–®°„ ‚¥¬∑—Ë«‰ªπ—Èπ

 “¡“√∂ªÑÕß°—π°“√ºà“π¢Õß√—ß ’ UVB ‰¥â ·μà√—ß ’ UVA

¬—ß “¡“√∂ºà“π°√–®°¢ÕßÕ“§“√‡¢â“¡“‰¥â  à«π°√–®°

Àπâ“√∂¬πμå  ́ ÷Ëß∑”¡“®“° laminated glass ¡’§ÿ≥ ¡∫—μ‘

„π°“√ªÑÕß°—π√—ß ’ UVA ‰¥â¥’¡“° „π¢≥–∑’Ë°√–®°

¥â“π¢â“ß·≈–¥â“πÀ≈—ß√∂¬πμå ∑’Ë∑”¡“®“° tempered

glass ®–ªÑÕß°—π√—ß ’ UVA ‰¥â‡æ’¬ß∫“ß à«π‡∑à“π—Èπ [4]

3) Sunscreen [5, 6]
¬“°—π·¥¥ ·∫àßÕÕ°‡ªìπ 2 ™π‘¥ μ“¡°≈‰°

°“√ÕÕ°ƒ∑∏‘Ï¥—ßπ’È

1. Organic À√◊Õ chemical sunscreen

ÕÕ°ƒ∑∏‘Ï‚¥¬°“√¥Ÿ¥´—∫√—ß ’ UV

2. Inorganic À√◊Õ physical sunscreen ÕÕ°

ƒ∑∏‘Ï‚¥¬°“√ –∑âÕπ√—ß ’ UV °≈‰°°“√ÕÕ°ƒ∑∏‘Ï¬—ß¢÷Èπ

Õ¬Ÿà°—∫¢π“¥¢ÕßÕπÿ¿“§Õ’°¥â«¬ ‚¥¬ inorganic

sunscreen ∑’Ë¡’¢π“¥Õπÿ¿“§‡≈Á° (micronized form) ¡’

ƒ∑∏‘Ï¥Ÿ¥ —́∫√—ß ’ UV §≈â“¬°—∫ organic sunscreen

Organic sunscreen ¬—ß·∫àß‰¥âμ“¡§«“¡

 “¡“√∂„π°“√¥Ÿ¥´—∫ UV ¥—ßπ’È

1. °≈ÿà¡∑’Ë¥Ÿ¥´—∫ UVB (UVB filters)

1.1 PABA and derivatives

PABA (para-aminobenzoic acid)

¡’§ÿ≥ ¡∫—μ‘≈–≈“¬„ππÈ”‰¥â¥’ ·μà¡’¢âÕ‡ ’¬§◊Õ ∑”„Àâ

‡ ◊ÈÕºâ“‡ª√Õ–‡ªóôÕπ ·≈–‡ªìπ “√∑’Ë°àÕ„Àâ‡°‘¥¡–‡√Áß‰¥â

„πÀπŸ∑¥≈Õß padimate O (octyl dimethyl PABA)

‡ªìπÕπÿæ—π∏å¢Õß PABA ∑’Ëπ‘¬¡„™â¡“°∑’Ë ÿ¥ ·μà¡’

ª√– ‘∑∏‘¿“æ„π°“√ªÑÕß°—ππâÕ¬°«à“ PABA

1.2 Cinnamates

Octinoxate (octyl methoxycinna-

mate) ‡ªìπ¬“°—π·¥¥∑’Ëπ‘¬¡„™â¡“°∑’Ë ÿ¥„π°≈ÿà¡ UVB

filters ·μà¡’¢âÕ‡ ’¬∑’Ë ”§—≠ §◊Õ ‰¡à§ß∑πμàÕ· ß·¥¥

(photo-unstable) cinoxate (neo heliopan E 1000)

‡ªìπ¬“°—π·¥¥∑’Ëπ‘¬¡„™â‰¡à¡“°π—°

1.3 Salicylates

Octisalate (octyl sal icylate)

¡’§ÿ≥ ¡∫—μ‘§ß∑πμàÕ· ß·¥¥ ‰¡à°àÕ„Àâ‡°‘¥Õ“°“√·æâ

·≈–‰¡à≈–≈“¬„ππÈ” ®÷ßπ‘¬¡„™âº ¡°—∫¬“°—π·¥¥μ—«Õ◊ËπÊ

‡æ◊ËÕ„Àâ§ß∑πμàÕ· ß ‡™àπ „™â√à«¡°—∫ oxybenzone ·≈–

avobenzone  trolamine salicylate π‘¬¡„™â„π

¬“°—π·¥¥∑’Ë°—ππÈ”‰¥â ·≈–º≈‘μ¿—≥±å∑’Ë„™â‡°’Ë¬«°—∫‡ âπº¡

πÕ°®“°π’È¬—ß¡’ homosalate

1.4 Õ◊ËπÊ

Octocrylene ¡’§ÿ≥ ¡∫—μ‘§ß∑π

μàÕ· ß·¥¥ ·≈– “¡“√∂‡æ‘Ë¡§«“¡§ß∑πμàÕ· ß·¥¥

¢Õßº≈‘μ¿—≥±å ‡¡◊ËÕ„™â√à«¡°—∫¬“°—π·¥¥∑’Ë‰¡à§ß∑π

μàÕ· ß·¥¥™π‘¥Õ◊Ëπ πÕ°®“°π’È¬—ß¡’ ensulizole

(phenylbenzimidazole sulfonic acid) ·≈– enzacamene

(4-methylbenzylidene camphor) ´÷Ëß‡ªìπ¬“°—π·¥¥

∑’Ëπ‘¬¡„™â„πª√–‡∑»·∂∫¬ÿ‚√ª

2. °≈ÿà¡∑’Ë¥Ÿ¥´—∫ UVA (UVA filters)

2.1 Benzophenones

Oxybenzone (benzophenone-3)
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‡ªìπ¬“°—π·¥¥∑’Ëπ‘¬¡„™â¡“°∑’Ë ÿ¥„π°≈ÿà¡ benzophenones

 “¡“√∂¥Ÿ¥ —́∫‰¥â∑—Èß√—ß ’ UVB ·≈– UVA2 ·μà¡’¢âÕ‡ ’¬

§◊Õ °àÕ„Àâ‡°‘¥Õ“°“√·æâ (photoallergic contact

dermatitis) ‰¥â∫àÕ¬∑’Ë ÿ¥ πÕ°®“°π’È¬—ß¡’ sulisobenzone

(benzophenone-4) ·≈– dioxybenzone (benzophen

one-8)

2.2 Avobenzone (butyl methoxydiben

zoylmethane) ¡’§ÿ≥ ¡∫—μ‘¥Ÿ¥´—∫√—ß ’ UVA1 ‰¥â¥’ ·μà

¡’¢âÕ‡ ’¬§◊Õ ‰¡à§ß∑πμàÕ· ß·¥¥Õ¬à“ß¡“° ®÷ßπ‘¬¡„™â

√à«¡°—∫¬“°—π·¥¥μ—«™π‘¥Õ◊Ëπ ‡æ◊ËÕ‡æ‘Ë¡§«“¡§ß∑π

μàÕ· ß·¥¥

2.3 Meradimate (menthyl anthralinate)

¡’§ÿ≥ ¡∫—μ‘¥Ÿ¥ —́∫√—ß ’ UVA2 ‰¥â ·≈–‰¡à°àÕ„Àâ‡°‘¥

Õ“°“√·æâ

ªí®®ÿ∫—π¡’°≈ÿà¡¬“°—π·¥¥™π‘¥ organic ™π‘¥„À¡àÊ

¥—ßπ’È

1. New UVA filters

Terephthalydene dicamphor sulfonic acid

(TDSA; Mexoryl SX) ¡’§ÿ≥ ¡∫—μ‘§ß∑πμàÕ· ß·¥¥

‰¥â¥’¡“° ≈–≈“¬„ππÈ”‰¥â¥’ ·≈–‰¡à°àÕ„Àâ‡°‘¥Õ“°“√·æâ

„πªí®®ÿ∫—π‡ªìπ¬“°—π·¥¥∑’Ëºà“π°“√Õπÿ¡—μ‘°“√„™â‚¥¬

U.S. FDA μ—Èß·μàªï §.». 2006

Disodium phenyl dibenzimidazole

tetrasulfonate (DPDT; neo heliopan AP) ‡ªìπ

¬“°—π·¥¥∑’Ë¬—ß‰¡àºà“π°“√Õπÿ¡—μ‘°“√„™â‚¥¬ U.S. FDA

2. New UVA/UVB filters (Broad spectrum

sunscreens)

Drometrizole trisiloxane (DTS; Mexoryl XL)

‡ªìπ¬“°—π·¥¥μ—«·√°∑’ËªÑÕß°—π‰¥â∑—Èß√—ß ’ UVA ·≈–

UVB ́ ÷Ëß®–¡’ª√– ‘∑∏‘¿“æ„π°“√ªÑÕß°—π√—ß ’ UV ‰¥â¥’¢÷Èπ

‡¡◊ËÕ„™â√à«¡°—∫ Mexoryl SX

Methylene-bis-benzotriazolyl tetramethyl

butylphenol (MBBT; Tinosorb M) ª√–°Õ∫‰ª¥â«¬

Õπÿ¿“§¢π“¥‡≈Á° (< 200 nm) ∑”„Àâ “¡“√∂ÕÕ°

ƒ∑∏‘Ï‰¥â∑—Èß¥Ÿ¥´—∫·≈– –∑âÕπ√—ß ’ UV

Bis-ethylhexyloxyphenol methoxyphenyl

triazene (BEMT; Tinosorb S) ª√–°Õ∫‰ª¥â«¬ “√∑’Ë

¡’‚¡‡≈°ÿ≈¢π“¥„À≠à ·≈–‰¡à “¡“√∂ ÷́¡ºà“π™—Èπº‘«Àπ—ß

‰¥â πÕ°®“°π’È¬—ß¡’§ÿ≥ ¡∫—μ‘≈–≈“¬‰¥â¥’„π‰¢¡—π

¬“°—π·¥¥„π°≈ÿà¡ tinosorbs π—Èπ ¡’§ÿ≥ ¡∫—μ‘

§ß∑πμàÕ· ß·¥¥Õ¬à“ß Ÿß ·≈–¬—ß “¡“√∂‡æ‘Ë¡§«“¡

§ß∑πμàÕ· ß·¥¥„Àâ°—∫¬“°—π·¥¥™π‘¥Õ◊Ëπ ‡™àπ

octinoxate ·≈– avobenzone πÕ°®“°π’È¬—ß‰¡à¡’ƒ∑∏‘Ï

‡Õ ‚μ√‡®π À√◊Õ·Õπ‚¥√‡®π ·≈–¬—ß “¡“√∂ªÑÕß°—π

°“√‡°‘¥ photoaging ‰¥â

Inorganic sunscreen ‡ªìπ¬“°—π·¥¥∑’Ë¡’§«“¡

§ß∑πμàÕ· ß·¥¥ ‰¡à¡’°“√¥Ÿ¥´÷¡‡¢â“ Ÿà√à“ß°“¬ ·≈–

‰¡à°àÕ„Àâ‡°‘¥Õ“°“√·æâ ·∫àß‡ªìπ

1. Microfine zinc oxide (microfine ZnO;

Z-cote)   “¡“√∂ªÑÕß°—π√—ß ’ UVA1 ·≈– UVA2 ‰¥â¥’

·μà¡’§«“¡ “¡“√∂„π°“√ªÑÕß°—π√—ß ’ UVB ‰¥âπâÕ¬°«à“

microfine TiO
2

2. Microfine titanium dioxide (microfine TiO
2
)

¡’¢π“¥Õπÿ¿“§‡≈Á°°«à“ microfine ZnO  “¡“√∂

ªÑÕß°—π√—ß ’ UVB ·≈– UVA2 ‰¥â¥’ ·μàªÑÕß°—π√—ß ’ UVA1

‰¥âπâÕ¬  πÕ°®“°π’È¬—ß¡’¥√√™π’„π°“√ –∑âÕπ°≈—∫¢Õß

· ß Ÿß°«à“ ZnO ®÷ß¡’º≈∑”„Àâ TiO
2
 ‡¡◊ËÕ∑“≈ß∫π

º‘«Àπ—ß·≈â« ¡’§«“¡¢“«¡“°°«à“ ZnO

¢âÕ‡ ’¬¢Õß¬“°—π·¥¥™π‘¥ inorganic sunscreen

§◊Õ ‡¡◊ËÕ∂Ÿ°· ß·¥¥®–°àÕ„Àâ‡°‘¥ªØ‘°‘√‘¬“ photocatalysis

¢÷Èπ ¡’º≈∑”„Àâª√– ‘∑∏‘¿“æ„π°“√ªÑÕß°—π√—ß ’ UV ≈¥≈ß

¥—ßπ—Èπ ®÷ß¡’°“√‡æ‘Ë¡ª√– ‘∑∏‘¿“æ¢Õß¬“°—π·¥¥™π‘¥π’È

‚¥¬°“√‡§≈◊Õ∫¥â«¬ dimethicone À√◊Õ silica ́ ÷Ëß™à«¬‡æ‘Ë¡

§«“¡ “¡“√∂„π°“√ªÑÕß°—π√—ß ’ UVA ‰¥â¥’¢÷Èπ

°“√ª√–‡¡‘πª√– ‘∑∏‘¿“æ¢Õß¬“°—π·¥¥ [7]

 “¡“√∂·∫àßÕÕ°‡ªìπ 2 «‘∏’ ¥—ßπ’È

1. °“√ª√–‡¡‘πª√– ‘∑∏‘¿“æ„π°“√ªÑÕß ’ UVB

‚¥¬«‘∏’∑’Ë„™â‡ªìπ¡“μ√∞“π∑—Ë«‚≈° §◊Õ °“√ª√–‡¡‘π§à“ SPF

(Sun Protection Factor)
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2. °“√ª√–‡¡‘πª√– ‘∑∏‘¿“æ„π°“√ªÑÕß°—π√—ß ’

UVA ‚¥¬„πªí®®ÿ∫—ππ—Èπ¬—ß‰¡à “¡“√∂°”Àπ¥ ¡“μ√∞“π

∑’Ë¬Õ¡√—∫∑—Ë«°—π‰¥â ·μà¡’À≈“¬«‘∏’∑’Ëπ‘¬¡„™â ‰¥â·°à

2.1 PA system

2.2 Critical wavelength value

2.3 Australian/New Zealand standard

testing

2.4 COLIPA

Sun Protection Factor (SPF)

‡ªìπ§à“∑’Ë∫Õ°ª√– ‘∑∏‘¿“æ¢Õß¬“°—π·¥¥

„π°“√ªÑÕß°—π°“√‡°‘¥Õ“°“√·¥ß¢Õßº‘«Àπ—ß®“° UVB

‚¥¬§”π«≥®“° Ÿμ√

SPF   = MED with sunscreen on skin

MED without sunscreen on skin

MED ¬àÕ¡“®“° minimal erythema dose

À¡“¬∂÷ß ª√‘¡“≥√—ß ’ UVB πâÕ¬∑’Ë ÿ¥ ∑’Ë∑”„Àâº‘«Àπ—ß

∫√‘‡«≥∑’Ë∑”°“√∑¥ Õ∫¡’Õ“°“√·¥ß ‚¥¬¬“°—π·¥¥∑’Ë

„™â„π°“√§”π«≥À“§à“ SPF μâÕß∑“„πª√‘¡“≥ 2

¡‘≈≈‘°√—¡/μ“√“ß‡´πμ‘‡¡μ√

Õ“°“√·¥ß¢Õßº‘«Àπ—ß ´÷Ëß‡ªìπº≈¿“¬À≈—ß®“°

°“√‰¥â√—∫√—ß ’ UV ®–¡’§«“¡·¥ß¢Õßº‘«Àπ—ß™—¥‡®π∑’Ë ÿ¥

∑’Ë 24 ™¡. ¥—ßπ—Èπ °“√Õà“πº≈°“√∑¥ Õ∫§à“ SPF

®÷ßÕà“π∑’Ë 24 ™¡. À≈—ß‰¥â√—∫√—ß ’ ¥—ßπ—Èπ §à“ SPF

®÷ß‡ªìπ°“√∫Õ°ª√– ‘∑∏‘¿“æ¢Õß¬“°—π·¥¥„π°“√

ªÑÕß°—π√—ß ’ UVB „πªí®®ÿ∫—π¡’°“√°”Àπ¥§à“∑’Ë„™â∫Õ°

ª√– ‘∑∏‘¿“æ¢Õß¬“°—π·¥¥„π°“√°—ππÈ” §◊Õ water

resistant ·≈– very water resistant  à«π§”«à“ waterproof

„πªí®®ÿ∫—π‰¡à„™â·≈â« ‚¥¬§”«à“ water resistant

À¡“¬∂÷ß §«“¡ “¡“√∂°—π· ß UV ‰¥â·¡âº‘«Àπ—ß

®ÿà¡Õ¬Ÿà„ππÈ”‰¥âπ“π 40 π“∑’ ·≈– very water resistant

°—π‰¥âπ“π 80 π“∑’

PA system

‡ªìπ§à“∑’Ë∫Õ°ª√– ‘∑∏‘¿“æ¢Õß¬“°—π·¥¥

„π°“√ªÑÕß°—π√—ß ’ UVA ∑’Ëπ‘¬¡„™â¡“°«‘∏’Àπ÷Ëß °”Àπ¥

¡“μ√∞“π‚¥¬§≥–°√√¡°“√«‘®—¬‡§√◊ËÕß ”Õ“ß¢Õß

ª√–‡∑»≠’ËªÿÉπ ‚¥¬§”π«≥§à“ UVA-PF ®“° Ÿμ√

UVA protection factor (UVA-PF) = MPD with sunscreen on skin
MPD without sunscreen on skin

MPD = minimal pigment darkening À¡“¬∂÷ß

ª√‘¡“≥√—ß ’ UVA πâÕ¬∑’Ë ÿ¥ ∑’Ë∑”„Àâº‘«Àπ—ß∫√‘‡«≥

∑’Ë∑”°“√∑¥ Õ∫¡’ ’§≈È”¢÷Èπ ‚¥¬Õà“πº≈∑’Ë 3 ∂÷ß 24 ™¡.

À≈—ß‰¥â√—∫√—ß ’ UVA (persistent pigment darkening

À√◊Õ PPD) ·∫àßÕÕ°‡ªìπ 3 √–¥—∫ ‰¥â·°à PA + (UVA-

PF = 2-4), PA++ (UVA-PF = 4-8) ·≈– PA+++

(UVA-PF = >8)

Critical wavelength value

‡ªìπ°“√ª√–‡¡‘πª√– ‘∑∏‘¿“æ¢Õß¬“°—π·¥¥

„π°“√ªÑÕß°—π∑—Èß√—ß ’ UVA ·≈– UVB ‚¥¬°“√„™â‡§√◊ËÕß

spectrophotometer ‡æ◊ËÕÀ“§à“ critical wavelength value

´÷ËßÀ¡“¬∂÷ß §à“§«“¡¬“«§≈◊ËππâÕ¬∑’Ë ÿ¥ (‡√‘Ë¡μâπ«—¥μ—Èß

·μà§«“¡¬“«§≈◊Ëπ 290 nm ®π∂÷ß 400 nm) ∑’Ë¡’

º≈√«¡¢Õß§«“¡ “¡“√∂„π°“√¥Ÿ¥´—∫√—ß ’ UV ¢Õß

¬“°—π·¥¥∑’Ë„™â„π°“√∑¥ Õ∫ ‡ªìπ 90% ¢Õß§«“¡

 “¡“√∂„π°“√¥Ÿ¥´—∫√—ß ’ UV ¢Õß¬“°—π·¥¥∑’Ë„™â

„π°“√∑¥ Õ∫∑—ÈßÀ¡¥ ‚¥¬¬“°—π·¥¥∑’Ë “¡“√∂

ªÑÕß°—π‰¥â∑—Èß√—ß ’ UVA ·≈– UVB (broad spectrum

sunscreen) §«√¡’§à“ critical wavelength ¡“°°«à“

370 nm

Australian/New Zealand standard testing

‡ªìπ°“√ª√–‡¡‘πª√– ‘∑∏‘¿“æ¢Õß¬“°—π·¥¥ ‚¥¬

«—¥ª√‘¡“≥√—ß ’ UV „π™à«ß§«“¡¬“«§≈◊Ëπ 320-360 nm

∑’Ë “¡“√∂ºà“π™—Èπ¢Õß¬“°—π·¥¥∑’Ë„™â„π°“√∑¥ Õ∫

·∫àß§«“¡Àπ“¢Õß¬“°—π·¥¥∑’Ë„™â„π°“√∑¥ Õ∫‡ªìπ

2 √–¥—∫ ‰¥â·°à

1. √–¥—∫§«“¡Àπ“ 8 μm ‰¡à§«√¡’√—ß ’

ºà“π™—Èπ¢Õß¬“°—π·¥¥∑’Ë„™â„π°“√∑¥ Õ∫ ¡“°°«à“ 10%

2. √–¥—∫§«“¡Àπ“ 20 μm ‰¡à§«√¡’√—ß ’

ºà“π™—Èπ¢Õß¬“°—π·¥¥∑’Ë„™â„π°“√∑¥ Õ∫ ¡“°°«à“ 1%

COLIPA

‡ªìπ°“√ª√–‡¡‘πª√– ‘∑∏‘¿“æ¢Õß¬“°—π·¥¥

„π°“√ªÑÕß°—π√—ß ’ UVA (UVA protection factor;

UVA-PF) ´÷Ëß„™â„π À¿“æ¬ÿ‚√ª ‚¥¬¬“°—π·¥¥∑’Ë‰¥â

¡“μ√∞“π “¡“√∂ªÑÕß°—π√—ß ’ UVA ‰¥â¥’ §«√¡’§à“
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UVA-PF (ª√–‡¡‘π®“° PPD method) ‡ªìπ 1 „π 3

¢Õß§à“ SPF

À≈—°°“√∑—Ë«‰ª„π°“√‡≈◊Õ°·≈–„™â¬“°—π·¥¥

°“√‡≈◊Õ°¬“°—π·¥¥§«√‡≈◊Õ°„™â„Àâ Õ¥§≈âÕß°—∫

°‘®°√√¡μà“ßÊ „π™’«‘μª√–®”«—π«à“ μâÕß —¡º— · ß·¥¥

¡“°πâÕ¬‡æ’¬ß„¥ §«√‡≈◊Õ°¬“°—π·¥¥∑’Ë “¡“√∂

ªÑÕß°—π‰¥â∑—Èß√—ß ’ UVA ·≈– UVB (broad spectrum

sunscreen)  §”∂“¡«à“®–‡≈◊Õ°§à“ SPF ‡∑à“„¥ §«“¡

®√‘ß§à“ SPF ¢÷Èπ°—∫«à“ºŸâ„™âÕ“»—¬Õ¬ŸàÀ√◊Õ‡¥‘π∑“ß‰ªé

‡¢μ„¥¢Õß‚≈° ∂â“Õ¬Ÿà„π∑’Ë„°≈â‡¢μ»Ÿπ¬å Ÿμ√ °ÁμâÕß„™â§à“

SPF ∑’Ë Ÿß°«à“ ·≈–¬—ß¢÷Èπ°—∫ ’º‘«¢ÕßºŸâ„™â¥â«¬ ‚¥¬

∑—Ë«‰ª ”À√—∫§π‰∑¬·π–π”„Àâ„™â §à“ SPF 15-30

‡æ◊ËÕªÑÕß°—π photoaging  ·μà∂â“¡’√Õ¬‚√§Õ¬Ÿà ‡™àπ

‡ªìπΩÑ“À√◊Õ‚√§∑’Ë°”‡√‘∫‰¥â®“°· ß §«√„™â§à“ SPF

30-60 ·≈–μâÕßªÑÕß°—π UVA ‰¥â¥â«¬  Õ’°ª√–‡¥Áπ∑’Ë

 ”§—≠¡“°§◊Õ °“√∑“¬“°—π·¥¥ μâÕß∑“„Àâ¡’ª√‘¡“≥∑’Ë

‡À¡“– ¡ §◊Õ 2 ¡‘≈≈‘°√—¡/μ“√“ß‡´πμ‘‡¡μ√ „π·ßà

ªØ‘∫—μ‘‡√“‡ª√’¬∫‡∑’¬∫ª√‘¡“≥°“√„™â‰¥â¥—ßπ’È ∂â“∑“

∫√‘‡«≥Àπâ“·≈–§Õ „™âª√–¡“≥ 1 ™âÕπ™“ (5 °√—¡)

∫√‘‡«≥·¢π ¢“ Àπâ“Õ° ·≈–À≈—ß ∫√‘‡«≥≈– 1 ™âÕπ™“

¥—ßπ—Èπ ∂â“∑“∫√‘‡«≥√«¡∑—Èß√à“ß°“¬„™â 7 ™âÕπ™“ À√◊Õ

35 °√—¡  ®–‡ÀÁπ‰¥â«à“ ª√‘¡“≥∑’Ë∑“®–μâÕß‰¥âª√–¡“≥

μ“¡∑’Ë°≈à“«¢â“ßμâπ ∂÷ß®–‰¥âª√– ‘∑∏‘¿“æ Ÿß ÿ¥‡æ√“–

æ∫«à“§à“ SPF 50 ∂â“∑“ª√‘¡“≥‡æ’¬ß§√÷Ëß‡¥’¬«¢Õß∑’Ë

·π–π” ‡™àπ ∑“∫√‘‡«≥„∫Àπâ“·≈–§Õ‡æ’¬ß§√÷Ëß™âÕπ™“

À√◊Õ 2.5 °√—¡ §à“ SPF ®–≈¥≈ß‡À≈◊Õ‡æ’¬ßª√–¡“≥ 7

‡∑à“π—Èπ  §«√∑“°àÕπÕÕ°·¥¥ª√–¡“≥ 20-30 π“∑’

·≈–∑“´È”∑ÿ° 2 ™—Ë«‚¡ß‚¥¬‡©æ“–∂â“∑”°‘®°√√¡∑’Ë¡’‡Àß◊ËÕ

‡™àπ ‡≈àπ°’Ã“°≈“ß·®âßÀ√◊Õ«à“¬πÈ” ‡π◊ËÕß®“°πÈ”·≈–

‡Àß◊ËÕ “¡“√∂≈–≈“¬¬“°—π·¥¥ÕÕ°‰ª‰¥â

À≈—°°“√„™â¬“°—π·¥¥„π‡¥Á° [8,9]

„π‡¥Á°‡≈Á°∑’ËÕ“¬ÿπâÕ¬°«à“ 6 ‡¥◊Õπ ‰¡à·π–π”„Àâ

„™â¬“°—π·¥¥ ‡π◊ËÕß®“°√–∫∫‡¡μ“∫Õ≈‘ ¡·≈–√–∫∫¢—∫

∂à“¬ “√μà“ßÊ „π‡¥Á°‡≈Á°¬—ßæ—≤π“‰¡à‡μÁ¡∑’Ë Õ“®®–°àÕ

º≈¢â“ß‡§’¬ßμàÕ‡¥Á°‰¥â ¥—ßπ—Èπ °“√ªÑÕß°—π· ß·¥¥∑’Ë¥’

∑’Ë ÿ¥„π‡¥Á°°≈ÿà¡π’È ‰¥â·°à °“√À≈’°‡≈’Ë¬ß· ß·¥¥

·≈–°“√ «¡„ à‡ ◊ÈÕºâ“„Àâ‡À¡“– ¡°Á‡æ’¬ßæÕ·≈â«

 ”À√—∫‡¥Á°∑’Ë¡’Õ“¬ÿ¡“°°«à“ 6 ‡¥◊Õπ ·π–π”

„Àâ„™â¬“°—π·¥¥ ÷́Ëß™π‘¥∑’Ë¡’§«“¡ª≈Õ¥¿—¬ “¡“√∂

„™â‰¥â„π‡¥Á° §◊Õ ¬“°—π·¥¥™π‘¥ inorganic sunscreen

À√◊ÕÕ“®‡≈◊Õ°™π‘¥∑’Ëº ¡∑—Èß inorganic ·≈– organic

·μà§«√‡≈◊Õ°™π‘¥∑’Ë‰¡à¡’ PABA ·≈– oxybenzone

‡ªìπ à«πº ¡ (PABA-free) ‡π◊ËÕß®“°‰¡à°àÕ„Àâ‡°‘¥

Õ“°“√·æâ‰¥âßà“¬  à«π°“√∑“¬“°—π·¥¥°Á¡’≈—°…≥–

‡™àπ‡¥’¬«°—∫„πºŸâ„À≠à

4) Other photoprotective agents
1. Sunless tanning agent [10]

À¡“¬∂÷ß  “√‡§¡’∑’Ë∑”„Àâº‘«Àπ—ß¡’ ’§≈È”¢÷Èπ

μ—«Õ¬à“ß‰¥â·°à Dihydroxy acetone (DHA) ‚¥¬ “√

¥—ß°≈à“«®–‰ª∑”ªØ‘°‘√‘¬“°—∫°√¥Õ–¡‘‚π„πº‘«Àπ—ß™—Èπ

¢’È‰§≈ ‡°‘¥‡ªìπ‡¡Á¥ ’ ’πÈ”μ“≈ÕÕ°‡À≈◊Õß (melanoidins)

´÷Ëß‡ªìπ “√∑’Ë¡’§ÿ≥ ¡∫—μ‘ “¡“√∂¥Ÿ¥´—∫· ß∑’Ë¡Õß¥â«¬

μ“‡ª≈à“ ·≈–√—ß ’ UVA ‰¥â ¡’º≈∑”„Àâ√—ß ’ UV ºà“π™—Èπ

º‘«Àπ—ß‰¥â≈¥≈ß

2. Antioxidants

„πªí®®ÿ∫—π¡’°“√π”«‘μ“¡‘π·≈–Õ“À“√‡ √‘¡

À≈“¬™π‘¥¡“„™â ‚¥¬À«—ßº≈°“√μâ“π “√Õπÿ¡Ÿ≈Õ‘ √–∑’Ë

‡°‘¥®“°· ß·¥¥ ÷́Ëß‡ªìπÕ—πμ√“¬μàÕº‘«Àπ—ß ·μà

 ”À√—∫¢âÕ¡Ÿ≈∑“ß°“√·æ∑¬å¢≥–π’È ∫“ßμ—«¬—ß¡’∑—Èß

∑’Ë π—∫ πÿπ·≈–§—¥§â“π ¬—ß§ßμâÕß°“√°“√»÷°…“«‘®—¬

μàÕ‰ª„π‡√◊ËÕßª√– ‘∑∏‘¿“æ·≈–§«“¡ª≈Õ¥¿—¬„π “√

¥—ß°≈à“«  “√„π°≈ÿà¡π’È ‰¥â·°à

1) Carotenoids  ‡ªìπ “√ª√–°Õ∫ ’ â¡Õ¡·¥ß

(red-orange) ∑’Ëæ∫„πº—° ·≈–º≈‰¡âÀ≈“¬™π‘¥

ª√–°Õ∫¥â«¬

1.1 Lycopene [11]  ‡ªìπ carotenoid ™π‘¥

À≈—°∑’Ëæ∫„π¡–‡¢◊Õ‡∑»  “¡“√∂≈¥°“√‡°‘¥ UV-induced

erythema ‰¥â

1.2 Beta-carotene  [12]   æ∫„πº≈‰¡â

 ’‡À≈◊Õß â¡ ‡™àπ ¡–¡à«ß ¡–≈–°Õ ·§√Õ∑ ¡—π·°« º—°

„∫‡¢’¬« ·≈–πÈ”¡—πª“≈å¡ ¡’√“¬ß“πæ∫«à“  “¡“√∂≈¥
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°“√‡°‘¥¿“«–‰«μàÕ· ß (photosensitivity) „πºŸâªÉ«¬

erythropoietic protoporphyria ‰¥â

1.3 Lutein ·≈– zeaxanthin [13]  æ∫„π

‰¢à º—°¢¡ ·≈–º—°„∫‡¢’¬« ‡™àπ °–À≈Ë”ª≈’ ∫√Õ§‚§≈’

·≈–º—°°“¥ÀÕ¡  “¡“√∂ªÑÕß°—π°“√‡°‘¥Õ—πμ√“¬μàÕ

®Õ¿“æ¢Õßμ“ (retinal damage) ‰¥â

2) L-ascorbic acid (vitamin C) ·≈– alpha

tocopherol (vitamin E)  [14,15]  „π√Ÿª√—∫ª√–∑“π

À√◊Õ∑“∑’Ëº‘«Àπ—ßæ∫«à“°“√„Àâ√à«¡°—π®–‡ √‘¡ƒ∑∏‘Ï´÷Ëß

°—π·≈–°—π ∑”„Àâ‰¥âº≈∑’Ë¥’°«à“

3) Green tea [16,17]  ª√–°Õ∫¥â«¬ “√ª√–°Õ∫

polyphenols À≈“¬™π‘¥ ‚¥¬¡’ (-)- epigallocatechin-

3-gallate (EGCG) ‡ªìπμ—« ”§—≠ ¡’§ÿ≥ ¡∫—μ‘‡ªìπ

potent antioxidant ªÑÕß°—π°“√‡°‘¥ photoaging ·≈–

photo carcinogenesis ‰¥â

4) Flavonoids ‡ªìπ “√ isoflavone metabolites

∑’Ë‰¥â®“°æ◊™ ¡’§ÿ≥ ¡∫—μ‘‡ªìπ antioxidant ·≈–

¡’ƒ∑∏‘Ï‡Õ ‚μ√‡®πÕàÕπÊ  πÕ°®“°π’È¬—ß‡ªìπ “√∑’Ë

 “¡“√∂ªÑÕß°—π°“√‡°‘¥¡–‡√Áß‰¥â ‰¥â·°à genistein [18]

‡ªìπ “√ °—¥®“°‡¡≈Á¥∂—Ë«‡À≈◊Õß silymarin [19] ‡ªìπ

 “√ °—¥®“°‡¡≈Á¥¢Õßμâπ milk thistle (Silybum

marianum)  equol  [20]  ‡ªìπ “√ °—¥®“°μâπ red clover

(Trifolium pratense) quercetin [21,22]  ‡ªìπ “√ °—¥

®“°º—°·≈–º≈‰¡âÀ≈“¬™π‘¥ ‡™àπ ·Õª‡ªî≈ À—«ÀÕ¡·¥ß

Õßÿàπ·¥ß ¡–π“« ¡–‡¢◊Õ‡∑» º—°„∫‡¢’¬« ·≈–º≈‰¡âæ«°

berries μà“ßÊ ‚¥¬¡’ƒ∑∏‘Ï antioxidant  Ÿß ÿ¥„π°≈ÿà¡

flavonoids ·≈– apigenin [23] ‡ªìπ “√ °—¥®“°

º—°™’Ω√—Ëß ·≈–º—°¢÷Èπ©à“¬

5) Caffeic ·≈– ferulic acids [24] ‡ªìπ “√ °—¥

®“°‡¡≈Á¥·≈–„∫¢Õßæ◊™À≈“¬™π‘¥ πÕ°®“°π’È¬—ßæ∫„π

vegetable food ‡™àπ ¡–°Õ° ·≈–πÈ”¡—π¡–°Õ° ¡—°„™â

‡ªìπ à«πº ¡¢Õß‚≈™—Ëπ∑“º‘« ·≈–¬“°—π·¥¥

6) º≈∑—∫∑‘¡ (pomegranate) [25]  ª√–°Õ∫

¥â«¬ “√ polyphenols 2 ™π‘¥ ‰¥â·°à anthocyanidins

·≈– hydrolyzable tannins ¡’§ÿ≥ ¡∫—μ‘‡ªìπ antioxidant

∑’Ë¥’·≈–¡’ƒ∑∏‘Ïμâ“π°“√Õ—°‡ ∫‰¥â

7) Pycnogenol [26]  ‡ªìπ “√ °—¥®“°‡ª≈◊Õ°

¢Õßμâπ French maritime pine À√◊Õ‡¡≈Á¥Õßÿàπ

¡’§ÿ≥ ¡∫—μ‘‡ªìπ antioxidant ∑’Ë¥’¡’ƒ∑∏‘Ïμâ“π°“√Õ—°‡ ∫

·≈–ªÑÕß°—π°“√‡°‘¥¡–‡√Áß‰¥â

8) Caffeine ·≈– caffeine sodium benzoate

[27]  ‡ªìπ “√ °—¥®“°‡¡≈Á¥°“·ø „∫™“·≈–‡¡≈Á¥

μâπ‚°‚°â ¡’§ÿ≥ ¡∫—μ‘‡ªìπ¬“°—π·¥¥ ·≈– “¡“√∂

ªÑÕß°—π°“√‡°‘¥¡–‡√Áß‰¥â

∫∑ √ÿª ºŸâπ‘æπ∏å‰¥âª√–¡«≈§«“¡√Ÿâ‡°’Ë¬«°—∫

°“√ªÑÕß°—πÕ—πμ√“¬®“°· ß·¥¥ ‚¥¬™’È„Àâ‡ÀÁπº≈¢Õß

· ß UV ∑’Ë¡’μàÕº‘«Àπ—ß ªí®®—¬∑’Ë¡’º≈μàÕ· ß UV

√«¡∑—Èß°“√ªÑÕß°—πÕ—πμ√“¬®“°· ß UV ‚¥¬‡©æ“–

À≈—°°“√À≈’°‡≈’Ë¬ß· ß·¥¥ °“√√Ÿâ®—°‡≈◊Õ°™π‘¥·≈–

„™â¬“°—π·¥¥∑’Ë∂Ÿ°μâÕß ªí®®ÿ∫—π‰¥â¡’°“√μ◊Ëπμ—«„π‡√◊ËÕß

°“√ªÑÕß°—ππ’ÈÕ¬à“ß¡“° ‚¥¬‡©æ“–„π·∂∫¬ÿ‚√ª

ÕÕ ‡μ√‡≈’¬ ·≈– À√—∞Õ‡¡√‘°“ ∑’Ë¡’º‘« ’ÕàÕπ°«à“

§π„π·∂∫Õ◊ËπÊ ¢Õß‚≈° ‡π◊ËÕß®“°· ß·¥¥°àÕ„Àâ‡°‘¥

¡–‡√Áßº‘«Àπ—ß‰¥â ®÷ß¡’°“√√≥√ß§å·≈–«‘®—¬¬“°—π·¥¥

™π‘¥„À¡àÊ ·≈–«‘∏’°“√„À¡àÊ „π°“√ª√–‡¡‘πª√– ‘∑∏‘¿“æ

¬“°—π·¥¥Õ¬à“ßμàÕ‡π◊ËÕß

°‘μμ‘°√√¡ª√–°“» ºŸâπ‘æπ∏å¢Õ¢Õ∫§ÿ≥

æ≠.≥—∞¿“≥’ ∑—»πæß…å ·æ∑¬åªØ‘∫—μ‘°“√μ®«‘∑¬“

»Ÿπ¬åº‘«Àπ—ß §≥–·æ∑¬»“ μ√å ¡À“«‘∑¬“≈—¬

»√’π§√‘π∑√«‘‚√≤ ª√– “π¡‘μ√ ∑’Ë„Àâ§«“¡™à«¬‡À≈◊Õ

„π°“√§âπÀ“μâπ©∫—∫„π°“√π‘æπ∏å
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