
°“√«‘‡§√“–Àåª ¿—≥±å‡§√◊ËÕß ”Õ“ß   «‘µ“¡‘πÕ’«‘µ“¡‘πÕ’

«‘ µ“¡‘πÕ’‡ªìπ«‘µ“¡‘π™π‘¥≈–≈“¬„π‰¢¡—π

(fat soluble vitamin) ∑’Ëπ”¡“„™â„π‡§√◊ËÕß ”Õ“ß ‡√’¬°«à“

«‘µ“¡‘π ”À√—∫ª°ªÑÕß (protecting vitamin) ‚¥¬ª°ªÑÕß

‡¬◊ËÕ‡¡¡‡∫√π¢Õß√à“ß°“¬®“°°“√∂Ÿ°∑”≈“¬¥â«¬ªØ‘°‘√‘¬“

ÕÕ°´‘‡¥™—π∑’Ë‡°‘¥®“°°“√∑’Ë√à“ß°“¬‰¥â√—∫ “√‡§¡’À√◊Õº≈

®“°°“√‰¥â√—∫√—ß ’Õ—≈µ√“‰«‚Õ‡≈µ

‚§√ß √â“ß‚¡‡≈°ÿ≈¢Õß«‘µ“¡‘πÕ’®–ª√–°Õ∫

¥â«¬ à«πÀ—« «ß‚§√¡“πÕ≈ (Chromanol ring) ´÷Ëß®–¡’À¡Ÿà

‰Œ¥√Õ°´’∑’Ëµ”·Àπàß 6 ·≈–®–¡’ à«πÀ“ß‰øµ‘≈ (Phytyl

tail) ‡ªìπ “¬‚´à∑’Ë¡’§“√å∫Õπ®”π«π 12 Àπà«¬ µ“¡¿“æ∑’Ë

1 (a) «ß‚§√¡“πÕ≈®–‡ªìπ à«π∑’Ë· ¥ßƒ∑∏‘Ï antioxidant
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 à«πÀ“ß‰øµ‘≈‡ªìπ à«π∑’Ë¡’¢—È«µË”∑”„Àâ¥Ÿ¥´÷¡„π‰¢¡—π‰¥â¥’

«‘µ“¡‘πÕ’‡ªìπ™◊ËÕ√«¡¢Õß Tocopherol ·≈– Tocotrienol

‚¡‡≈°ÿ≈ Tocopherol µà“ß°—∫ Tocotrienol ∑’Ë à«π

À“ß‰øµ‘≈¢Õß Tocotrienol ¡’µ”·Àπàß‰¡àÕ‘Ë¡µ—«Õ¬Ÿà 3 ∑’Ë ·µà

 à«π¢Õß«ß‚§√¡“πÕ≈¡’À¡Ÿà·∑π∑’Ë∑’Ëµ”·Àπàß 5, 7, 8 ´÷Ëß

∑”„Àâ‚¡‡≈°ÿ≈ Tocopherol ·≈– Tocotrienol ¡’√Ÿª·∫∫

Õπÿæ—π∏åÕ¬à“ß≈– 4 √Ÿª·∫∫ §◊Õ α, β, γ, δ µ“¡µ“√“ß∑’Ë 1

Tocopherol ∑’Ëæ∫„π∏√√¡™“µ‘§“√å∫Õπ∑’Ë

µ”·Àπàß 2, 4', 8' ´÷Ëß‡ªìπ Chiral center ®–‡ªìπ R, R, R

‡∑à“π—Èπ À√◊Õ “¡“√∂√–∫ÿ‰¥â‡ªìπ R, R, R-α-tocopherol À√◊Õ

D-α-tocopherol

π“√∂ æ√À¡√—ß √√§å
¡“≥æ  ‘∑∏‘‡¥™

¿“æ∑’Ë 1 (a) Tocopherol, (b) Tocotrienol ·≈– (c) (2R, 4'R, 8'R)-α-tocopherol



«‘µ“¡‘πÕ’ “¡“√∂ —ß‡§√“–Àå‚¥¬°“√∑”ªØ‘°‘√‘¬“

√–À«à“ß Methylhydroquinone ·≈– Isophytol (¿“æ∑’Ë 2)

º≈¢Õß°“√ —ß‡§√“–Àå®–‰¥â Tocopherol ‡ªìπ¢Õßº ¡·√´’¡‘°

(Racemic) ∑’Ë¡’‰Õ‚´‡¡Õ√åµà“ß°—π∑—ÈßÀ¡¥ 32 √Ÿª·∫∫

µ“¡µ“√“ß∑’Ë 2  ”À√—∫ Tocotrienol ®–‰¥â®“°∏√√¡™“µ‘

‡ªìπ à«π„À≠à‚¥¬Õ¬Ÿà„π√Ÿª‚§√ß √â“ß D-tocotrienol ¡’

°“√‡µ√’¬¡‚¥¬°“√ —ß‡§√“–Àå∫â“ß ´÷Ëß®–‰¥â‡ªìπ¢Õßº ¡

·√´’¡‘°∑’Ë®–Õ¬Ÿà„π√Ÿª DL-tocotrienol ´÷Ëß®–¡’‰Õ‚´‡¡Õ√å

µà“ß°—π 32 √Ÿª·∫∫‡™àπ°—π

¿“æ∑’Ë 2 ‚¡‡≈°ÿ≈ Methylhydroquinone ·≈– Isophytol

·À≈àß¢Õß«‘µ“¡‘πÕ’
·À≈àß∑’Ë ”§—≠¢Õß«‘µ“¡‘πÕ’ §◊Õ πÈ”¡—πæ◊™ ‡™àπ

πÈ”¡—π∂—Ë«‡À≈◊Õß πÈ”¡—π‡¡≈Á¥¥Õ°∑“πµ–«—π πÈ”¡—π®¡Ÿ°

¢â“« “≈’ πÈ”¡—π¢â“«‚æ¥ πÕ°®“°π—Èπ¬—ßæ∫„π„∫º—° ·≈–

„∫ª“≈å¡∫“ß™π‘¥ ·µàª√‘¡“≥«‘µ“¡‘πÕ’∑’Ëæ∫¡’πâÕ¬ „π

πÈ”¡—π®¡Ÿ°¢â“« “≈’ 100 °√—¡®–¡’«‘µ“¡‘πÕ’ 119 ¡‘≈≈‘°√—¡

„ππÈ”¡—π‡¡≈Á¥∑“πµ–«—π 100 °√—¡¡’«‘µ“¡‘πÕ’ 50

¡‘≈≈‘°√—¡ πÈ”¡—π∂—Ë«‡À≈◊Õß 100 °√—¡¡’«‘µ“¡‘πÕ’ 8.1

¡‘≈≈‘°√—¡  à«ππÈ”¡—πæ◊™™π‘¥Õ◊ËπÊ
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√Ÿª·∫∫ R1 R2 R3

α - tocopherol/tocotrienol Me Me Me

β - tocopherol/tocotrienol Me H Me

γ - tocopherol/tocotrienol H Me Me

δ - tocopherol/tocotrienol H H Me

Me = Methyl, H = Hydrogen atom

µ“√“ß∑’Ë 1 √Ÿª·∫∫µà“ßÊ ¢Õß Tocopherol ·≈– Tocotrienol

√Ÿª·∫∫ Tocopherol α β γ δ

1 2R4'R8'R 2R4'R8'R 2R4'R8'R 2R4'R8'R

2 2R4'R8'S 2R4'R8'S 2R4'R8'S 2R4'R8'S

3 2R4'S8'S 2R4'R8'S 2R4'R8'S 2R4'R8'S

4 2R4'S8'R 2R4'R8'S 2R4'R8'S 2R4'R8'S

5 2S4'S8'S 2S4'S8'S 2S4'S8'S 2S4'S8'S

6 2S4'S8'R 2R4'S8'R 2R4'S8'R 2R4'S8'R

7 2S4'R8'R 2S4'R8'R 2S4'R8'R 2S4'R8'R

8 2S4'R8'S 2S4'R8'R 2S4'R8'S 2S4'R8'S

√Ÿª·∫∫ Tocotrienol α β γ δ

1 2R-trans/trans 2R-trans/trans 2R-trans/trans 2R-trans/trans

2 2R-trans/cis 2R-trans/cis 2R-trans/cis 2R-trans/cis

3 2R-cis/trans 2R-cis/trans 2R-cis/trans 2R-cis/trans

4 2R-cis/cis 2R-cis/cis 2R-cis/cis 2R-cis/cis

5 2S-trans/trans 2S-trans/trans 2S-trans/trans 2S-trans/trans

6 2S-trans/cis 2S-trans/cis 2S-trans/cis 2S-trans/cis

7 2S-cis/trans 2S-cis/trans 2S-cis/trans 2S-cis/trans

8 2S-cis/cis 2S-cis/cis 2S-cis/cis 2S-cis/cis

µ“√“ß∑’Ë 2 ‰Õ‚´‡¡Õ√å¢Õß«‘µ“¡‘πÕ’
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¡’«‘µ“¡‘πÕ’πâÕ¬°«à“ 100 ¡‘≈≈‘°√—¡„ππÈ”¡—π 100 °√—¡ °“√

·¬°«‘µ“¡‘πÕ’ÕÕ°¡“‡æ◊ËÕ°“√§â“®÷ß‰¡à§ÿâ¡§à“

„π°√–∫«π°“√∑”πÈ”¡—πæ◊™„Àâ∫√‘ ÿ∑∏‘Ï‚¥¬°“√°≈—Ëπ

 à«π∑’Ë°≈—Ëπ‰¥â‡√’¬°«à“ Fatty acid distillate (FAD) ¡’ à«π

ª√–°Õ∫ ”§—≠ §◊Õ °√¥‰¢¡—πÕ‘ √– (Free fatty acid À√◊Õ

FFA) ´÷Ëß‡ªìπ à«π∑’Ë¡’ª√‘¡“≥¡“°∑’Ë ÿ¥ √âÕ¬≈– 25-80

πÕ°π—Èπ‡ªìπ ‡Õ´‘≈°≈’‡´Õ√Õ≈ (Acylglycerol)  ‡µÕ√Õ≈

·«°´å ·Õ≈¥’‰Œ¥å  “√ ’ (pigment) πÈ” ·≈– «‘µ“¡‘πÕ’ FAD

®“°πÈ”¡—π∂—Ë«‡À≈◊Õß¡’«‘µ“¡‘πÕ’√âÕ¬≈– 10 - 14 πÈ”¡—π¢â“«‚æ¥

√âÕ¬≈– 7 - 10 πÈ”¡—π‡¡≈Á¥ΩÑ“¬√âÕ¬≈– 6 - 10 πÈ”¡—π

‡¡≈Á¥¥Õ°∑“πµ–«—π√âÕ¬≈– 5 - 6 ·≈–®“°πÈ”¡—πª“≈å¡

√âÕ¬≈– 0.1 - 0.4 ª√‘¡“≥«‘µ“¡‘πÕ’∑’Ëæ∫„π FAD ¡’ª√‘¡“≥

¡“°æÕ∑’Ë “¡“√∂∑”„Àâ∫√‘ ÿ∑∏‘Ï‡æ◊ËÕ°“√§â“‰¥â ∂÷ß·¡â FAD

®“°πÈ”¡—πª“≈å¡®–¡’ª√‘¡“≥«‘µ“¡‘πÕ’‰¡à¡“°·µà√âÕ¬≈–

70 - 80 ¢Õß«‘µ“¡‘πÕ’‡ªìπ Tocotrienol πÈ”¡—πª“≈å¡®÷ß‡ªìπ

·À≈àß ”§—≠ ”À√—∫°“√º≈‘µ Tocotrienol ´÷Ëßµà“ß®“°

πÈ”¡—π™π‘¥Õ◊Ëπ∑’Ë®–‡ªìπ Tocopherol

°“√·¬°«‘µ“¡‘πÕ’®“° FAD ‡æ◊ËÕ„Àâ‰¥â«‘µ“¡‘πÕ’

∫√‘ ÿ∑∏‘Ï®–µâÕß°”®—¥°√¥‰¢¡—πÕ‘ √–°àÕπ ‚¥¬‡ª≈’Ë¬π

„Àâ‡ªìπ‡Õ ‡∑Õ√å·≈â«°≈—ËπÕÕ°‰ª ®“°π—Èπ∑”ªØ‘°‘√‘¬“

·´æÕπ‘øî‡§™—π ·≈â« °—¥«‘µ“¡‘πÕ’°—∫ à«π∑’Ë‰¡à‡°‘¥ªØ‘°‘√‘¬“

·´æÕπ‘øî‡§™—Ëπ¥â«¬µ—«∑”≈–≈“¬ «‘µ“¡‘πÕ’∑’Ë °—¥‰¥â®–¡’

 ‡µÕ√Õ≈ ·«°´å ‰Œ‚¥√§“√å∫Õπ √«¡Õ¬Ÿà¥â«¬ ´÷Ëß®–·¬°

«‘µ“¡‘πÕ’ÕÕ°¡“‚¥¬°“√µ°º≈÷°´È”À√◊Õ„™â°“√ °—¥

(liquid-liquid extraction) ®“°π—Èπ∑”„Àâ«‘µ“¡‘πÕ’∫√‘ ÿ∑∏‘Ï‚¥¬

„™â«‘∏’‚§√¡“‚∑°√“øï√«¡∑—Èß‡∑§π‘§Õ◊ËπÊ √à«¡°—πµ“¡§«“¡∫√‘ ÿ∑∏‘Ï

∑’ËµâÕß°“√ ´÷Ëß √ÿª„π·ºπ¿“æ°“√·¬°«‘µ“¡‘πÕ’· ¥ß„π

¿“æ∑’Ë 3

°“√·¬°«‘µ“¡‘πÕ’®“°πÈ”¡—πæ◊™ “¡“√∂„™â

°√–∫«π°“√µ“¡·ºπ¿“æ¢â“ßµâπ‰¥â‡™àπ°—π ·µà‡π◊ËÕß®“°

πÈ”¡—πæ◊™¡’ à«πª√–°Õ∫À≈—°§◊Õ‡Õ´‘≈°≈’‡´Õ√Õ≈´÷ËßµâÕß

„™âªØ‘°‘√‘¬“ Transesterification ·≈â«°”®—¥ÕÕ°‰ª‚¥¬°“√°≈—Ëπ

„π°√≥’∑’Ë«—µ∂ÿ¥‘∫‡ªìπ„∫À√◊Õ‡¡≈Á¥ µâÕß∫¥°àÕπ

‚¥¬Õ“®„™â°“√∑”„Àâ·Àâß√à«¡¥â«¬ ®“°π—Èπ °—¥¥â«¬µ—«∑”

≈–≈“¬ ‡™àπ ·Õ≈°ÕŒÕ≈å Õ–´’‚µπ À√◊Õµ—«∑”≈–≈“¬

Õ‘π∑√’¬åÕ◊ËπÊ µ“¡§«“¡‡À¡“– ¡°—∫«—µ∂ÿ¥‘∫ ®“°π—Èπ®–

„™â«‘∏’‚§√¡“‚∑°√“øï √«¡∂÷ß‡∑§π‘§Õ◊ËπÊ √à«¡¥â«¬

Starting material : FAD Vegetable oil

Removal of FFAs Removal of acylglycerol

Esterification Transesterification

Saponification Saponification

Crystallization or Crystallization or

Liquid-liquid Liquid-liquid
extraction extraction

Chromatographic method

Molecular distillation

Crystallization

Liquid-liquid extraction

Supercritical fluid extraction, etc.

Vitamin E concentrate

¿“æ∑’Ë 3 ·ºπ¿“æ°“√·¬°·≈–∑”„Àâ∫√‘ ÿ∑∏‘Ï
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°“√π”«‘µ“¡‘πÕ’¡“„™â„π‡§√◊ËÕß ”Õ“ß

º‘«Àπ—ß™—ÈππÕ°∑’Ëª°ªÑÕß√à“ß°“¬ª√–°Õ∫¥â«¬

‡´≈≈å ”§—≠ 3 ™π‘¥ §◊Õ Keratinocyte, Melanocytes ·≈–

Langerhans „π Keratinocyte ®–¡’°“√ √â“ß‚ª√µ’π ”§—≠

™π‘¥Àπ÷Ëß§◊Õ Keratin ‡ªìπ à«π∑’ËÕÿâ¡πÈ”‰¥â¥’∑”„Àâ‡´≈≈å

º‘«Àπ—ß¡’§«“¡™ÿà¡™◊Èπ·≈–¡’§«“¡¬◊¥À¬ÿàπ Ÿß „π Melanocytes

®–¡’°“√ √â“ß “√ ’À√◊Õ‡¡≈“π‘π´÷Ëß∑”„Àâº‘«¡’ ’ ‡¢â¡

 à«π Langerhans ‡ªìπ‡´≈≈å∑’Ë¡’Àπâ“∑’Ëº≈‘µ¿Ÿ¡‘§ÿâ¡°—π

Keratinocyte Õ¬Ÿà¥â“ππÕ° ÿ¥®–‡ª≈’Ë¬π‡ªìπ

‡´≈≈å∑’Ë‰¡à¡’™’«‘µ∑’Ë‡√’¬°«à“ Corneocyte ´âÕπ°—π‡ªìπ™—Èπ

¿“¬„π®–∫√√®ÿ¥â«¬ Keratin ¢≥–∑’Ëº‘«Àπ—ß∂Ÿ°‚®¡µ’®“°

√—ß ’Õ—≈µ√“‰«‚Õ‡≈µÀ√◊Õ “√‡§¡’®“° ‘Ëß·«¥≈âÕ¡ ®–∑”„Àâ

‡°‘¥Õπÿ¡Ÿ≈Õ‘ √–·≈–°≈ÿà¡ “√∑’Ë‡√’¬°«à“ Reactive Oxygen

Species (ROS) ´÷Ëß®–‡°‘¥¢÷Èπ‰¥â∑—Èß¿“¬„π·≈–√–À«à“ß

‡´≈≈å ∑”„Àâ‡°‘¥ ¿“«–∑’Ë‡√’¬°«à“ Oxidative stress

∑’Ë®–¡’º≈µàÕ°“√∑”≈“¬‡´≈≈å ·≈–∑”„Àâ‡°‘¥Õ“°“√µà“ßÊ

‡™àπ °“√Õ—°‡ ∫¢Õßº‘«Àπ—ß‚¥¬¡’≈—°…≥–‡ªìπº◊Ëπ·¥ß º‘«

À¬“∫°√–¥â“ß‡π◊ËÕß®“° Keratin ∂Ÿ°∑”≈“¬ ∑”„Àâ‡ ’¬

 ¿“æ¢Õß°“√Õÿâ¡πÈ” ∑”„Àâº‘«À¬“∫°√–¥â“ß ¥Ÿ·°à°àÕπ«—¬

ROS ∑’Ë‡°‘¥¢÷Èπ®–¡’º≈°√–∑∫µàÕ Melanocyte ´÷Ëß®–

°√–µÿâπ„Àâ‡°‘¥°“√ √â“ß‡¡≈“π‘π¡“°¢÷Èπ ®÷ß∑”„Àâº‘«¡’

 ’§≈È” ·≈–¬—ßÕ“®‡°‘¥Õ“°“√§—π®“°°“√À≈—Ëß·Õπµ‘∫Õ¥’‰¥â

√—ß ’Õ—≈µ√“‰«‚Õ‡≈µ™à«ß∑’Ë¡’º≈µàÕ‡´≈≈å™—ÈππÕ°®–‡ªìπ™à«ß

§«“¡¬“«§≈◊Ëπ 290-320 π“‚π‡¡µ√ (UVB) πÕ°®“°∑”„Àâ

º‘«¢“¥§«“¡¬◊¥À¬ÿàπ ¥Ÿ·°à°àÕπ«—¬·≈â« ¬—ßÕ“®∑”„Àâ‡°‘¥

¡–‡√Áßº‘«Àπ—ß‰¥â¡“°°«à“™à«ß UVA (§«“¡¬“«§≈◊Ëπ 320-

400 π“‚π‡¡µ√)

«‘µ“¡‘πÕ’ “¡“√∂≈¥°“√‡°‘¥Õ“°“√µà“ßÊ ∑’Ë

°≈à“«¡“¢â“ßµâπ ¥â«¬§ÿ≥ ¡∫—µ‘∑’Ë‡ªìπ Antioxidant ‚¥¬‰ª

≈¥°“√‡°‘¥Õπÿ¡Ÿ≈Õ‘ √–·≈–≈¥°“√‡°‘¥ ROS „π‡´≈≈å

º‘«Àπ—ß®–¡’‚ª√µ’π™π‘¥Àπ÷Ëß∑’Ë‡√’¬°«à“ Glutathione ´÷Ëß®–

∑”Àπâ“∑’Ë„Àâ§«“¡ ¡¥ÿ≈¬å¢ÕßªØ‘°‘√‘¬“√’¥Õ°´å¿“¬„π

‡´≈≈å  “¡“√∂ªÑÕß°—π ¿“«– Oxidative stress ‰¥â æ∫«à“

∂â“¡’«‘µ“¡‘πÕ’ª√‘¡“≥ Ÿß®–∑”„Àâ‡´≈≈åº≈‘µ Glutathione

‰¥â¡“°¢÷Èπ πÕ°®“°π—Èπ Glutathione ¬—ß‡ªìπµ—«¬—∫¬—Èß°“√

 √â“ß‡¡≈“π’πÕ’°¥â«¬

«‘µ“¡‘πÕ’∑’Ëπ”¡“„™â„π‡§√◊ËÕß ”Õ“ß à«π„À≠à®–

‡ªìπ α À√◊Õ γ-tocopherol ‡π◊ËÕß®“°‡ªìπ‰Õ‚´‡¡Õ√å∑’Ë¡’¡“°

∑’Ë ÿ¥„π∏√√¡™“µ‘·≈–¡’ƒ∑∏‘Ï‡ªìπ Antioxidant ‡∑à“Ê °—π

πÕ°®“°π—Èπ√Ÿª·∫∫ D À√◊Õ L °Á¡’ƒ∑∏‘Ï‰¡à·µ°µà“ß°—π

‡æ√“–‚¡‡≈°ÿ≈¡’§«“¡·µ°µà“ß°—π‡©æ“–√Ÿª·∫∫ “¡¡‘µ‘

¢Õßµ”·Àπàß§“√å∫Õπ∫π à«πÀ“ß‰øµ‘≈ ·µàæ∫«à“

Tocotrienol √—°…“Õ“°“√∑’Ëº‘«Àπ—ß„Àâº≈¥’°«à“ Tocopherol

‡π◊ËÕß®“° Tocotrienol, ¡’§«“¡‰¡àÕ‘Ë¡µ—«∫π‰øµ‘≈∂÷ß

3 µ”·Àπàß ®÷ß∑”„Àâ∂Ÿ°¥Ÿ¥´÷¡‡¢â“ Ÿàº‘«Àπ—ß‰¥â¥’°«à“

·µà Tocopherol ‰¡à§àÕ¬‡ ∂’¬√ ®÷ß‰¥â¡’°“√

 —ß‡§√“–Àå‡ªìπ “√‡Õ ‡µÕ√å¢ÕßÀ¡Ÿà‰Œ¥√Õ°´’∑’Ëµ”·Àπàß 6

¢Õß«ß‚§√¡“πÕ≈ ∑”„Àâ‚¡‡≈°ÿ≈¡’§«“¡‡ ∂’¬√¡“°¢÷Èπ

 “¡“√∂ÕÕ°ƒ∑∏‘Ï‰¥âπ“π¢÷Èπ ·µà Sensitivity ≈¥≈ß

‡π◊ËÕß®“°‡¡◊ËÕ∂Ÿ°¥Ÿ¥´÷¡‡¢â“ Ÿàº‘«Àπ—ß·≈â«®–µâÕß‰Œ‚¥√‰≈´‘ 

À¡Ÿà‡Õ ‡µÕ√å ‡æ◊ËÕ„Àâ‰¥â Tocopherol °≈—∫§◊π¡“°àÕπ®÷ß

· ¥ßƒ∑∏‘Ï‰¥â °“√ —ß‡§√“–Àå‡ªìπ‡Õ ‡µÕ√å∑’Ëπ‘¬¡„™â°—π¡“°

§◊Õ·Õ´’‡∑µ ´—§´’‡πµ π‘‚§µ‘‡πµ ≈’‚π≈’‡Õµ À¡Ÿà‡Õ ‡µÕ√å

∑’Ë —ß‡§√“–ÀåπÕ°®“°‡æ‘Ë¡§«“¡‡ ∂’¬√„Àâ°—∫‚¡‡≈°ÿ≈·≈â«

¬—ß™à«¬„Àâ¡’º≈µàÕ°“√≈–≈“¬„πµ—«∑”≈–≈“¬∑’Ë¡’ ¿“æ¢—È«

µà“ß°—π ´÷Ëß®–¡’ª√–‚¬™πå ”À√—∫°“√π”‰ª„™â„πº≈‘µ¿—≥±å

µà“ßÊ ‰¥âÀ≈“°À≈“¬

°“√π”«‘µ“¡‘πÕ’¡“„™â„πº≈‘µ¿—≥±å‡§√◊ËÕß ”Õ“ß

¡’º≈°“√∑¥ Õ∫®“°°“√π” Tocopheryl acetate ¡“„™â„π

§√’¡∑“º‘« À“°µâÕß°“√„Àâ‰¥âº≈¥’ ®–µâÕß¡’ª√‘¡“≥Õ¬à“ß

πâÕ¬√âÕ¬≈– 5 ¥—ßπ—Èπ°“√§«∫§ÿ¡ª√‘¡“≥°“√„™â«‘µ“¡‘πÕ’

„π‡§√◊ËÕß ”Õ“ß®÷ß¡’§«“¡ ”§—≠ ‡æ◊ËÕ„Àâ‰¥âº≈‘µ¿—≥±å∑’Ë¡’

ª√– ‘∑∏‘¿“æ °“√«‘‡§√“–Àåª√‘¡“≥«‘µ“¡‘πÕ’∑’Ë„™â°—π¡“°

∑’Ë„Àâ§«“¡∂Ÿ°µâÕß·≈–·¡àπ¬” §◊Õ«‘∏’ High performance

liquid chromatography ‚¥¬√–∫∫√’‡«Õ√å ‡ø  (reversed

phase) ·≈–πÕ√å¡Õ≈‡ø  (normal phase) ∑’Ë„™â UV detector

°“√‡µ√’¬¡µ—«Õ¬à“ß®–„™â«‘∏’°“√ °—¥¥â«¬µ—«∑”≈–≈“¬Õ‘π∑√’¬å

 à«π°“√«‘‡§√“–Àå∑“ß§ÿ≥¿“æ‡æ◊ËÕ√–∫ÿ™π‘¥¢Õß«‘µ“¡‘πÕ’

 “¡“√∂„™â Retention time À√◊Õ„™â‡§√◊ËÕßµ√«®«—¥Õ◊ËπÊ

‡™àπ Mass spectrometer, Electrochemical detector

„π¢≥–π’È°√¡«‘∑¬“»“ µ√å∫√‘°“√¬—ß‰¡à‰¥â„Àâ

∫√‘°“√«‘‡§√“–Àå∑¥ Õ∫«‘µ“¡‘πÕ’„πº≈‘µ¿—≥±å‡§√◊ËÕß

 ”Õ“ß ·µà°”≈—ß‡µ√’¬¡§«“¡æ√âÕ¡‡æ◊ËÕ„Àâ∫√‘°“√‰¥âÕ¬à“ß

¡’ª√– ‘∑∏‘¿“æµàÕ‰ª

‡Õ° “√Õâ“ßÕ‘ß (µàÕÀπâ“ 7)

4
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