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∫∑§—¥¬àÕ

¥Õ°Õ—≠™—π‡ªìπ ¡ÿπ‰æ√∑’Ë¡’ √√æ§ÿ≥„π°“√μâ“πÕπÿ¡Ÿ≈Õ‘ √– ™à«¬°√–μÿâπ°“√‰À≈‡«’¬π‚≈À‘μ‰ª‡≈’È¬ßπ—¬πåμ“

∫”√ÿß “¬μ“·≈–∑”„Àâº¡¥°¥” °“√π”¥Õ°Õ—≠™—π¡“æ—≤π“‡ªìπ™“ ¡ÿπ‰æ√®÷ß‡ªìπ∑“ß‡≈◊Õ°Àπ÷Ëß„π°“√¥Ÿ·≈ ÿ¢¿“æ

ß“π«‘®—¬π’È¡’«—μ∂ÿª√– ß§å‡æ◊ËÕÀ“ ¿“«–∑’Ë‡À¡“– ¡„π°“√™ß™“¥Õ°Õ—≠™—π ‚¥¬·™à™“¥Õ°Õ—≠™—π„ππÈ”√âÕπ∑’Ë

Õÿ≥À¿Ÿ¡‘·≈–√–¬–‡«≈“μà“ß°—π §◊Õ ∑’ËÕÿ≥À¿Ÿ¡‘ 60, 80 ·≈– 100 Õß»“‡´≈‡´’¬  ·≈–·™à‡ªìπ‡«≈“ 5, 10 ·≈– 15 π“∑’

π”™“™ß∑’Ë‰¥â¡“∑”°“√«‘‡§√“–ÀåÀ“ª√‘¡“≥ “√ª√–°Õ∫øïπÕ≈‘°√«¡ ·≈–»÷°…“ƒ∑∏‘Ïμâ“πÕπÿ¡Ÿ≈Õ‘ √–„π™“¥Õ°

Õ—≠™—π¥â«¬«‘∏’ Folin-Ciocalteu ·≈– DPPH (1,1-diphenyl-2-picrylhydrazyl) radical scavenging activity assay

μ“¡≈”¥—∫ º≈°“√»÷°…“ æ∫«à“ √–¬–‡«≈“·≈–Õÿ≥À¿Ÿ¡‘„π°“√™ß™“¡’º≈μàÕª√‘¡“≥ “√ª√–°Õ∫øïπÕ≈‘°√«¡·≈–

ƒ∑∏‘Ïμâ“πÕπÿ¡Ÿ≈Õ‘ √–Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ (p < 0.05) ‚¥¬°“√™ß™“∑’ËÕÿ≥À¿Ÿ¡‘ 80 Õß»“‡´≈‡´’¬  ‡ªìπ√–¬–

‡«≈“ 10 π“∑’ ¡’ª√‘¡“≥ “√ª√–°Õ∫øïπÕ≈‘°√«¡·≈–‡ªÕ√å‡´Áπμå°“√¬—∫¬—ÈßÕπÿ¡Ÿ≈Õ‘ √– DPPH  Ÿß ÿ¥ ‡∑à“°—∫ 47.56

± 1.36 mg GAE/g ·≈– 31.19 ± 1.27% μ“¡≈”¥—∫ ®“°¢â“ßμâπ √ÿª‰¥â«à“ ¿“«–∑’Ë‡À¡“– ¡„π°“√™ß™“ §◊Õ °“√

™ß∑’ËÕÿ≥À¿Ÿ¡‘ 80 Õß»“‡´≈‡´’¬  π“π 10 π“∑’ ‡æ◊ËÕ„Àâ‰¥â™“∑’Ë°àÕ„Àâ‡°‘¥ª√–‚¬™πåμàÕ ÿ¢¿“æ Ÿß ÿ¥

§” ”§—≠: ™“¥Õ°‰¡â, ¥Õ°Õ—≠™—π,  “√ª√–°Õ∫øïπÕ≈‘°√«¡, ƒ∑∏‘Ïμâ“πÕπÿ¡Ÿ≈Õ‘ √–
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Effect of Temperature and Duration of Tea Infusing Process on

Total Phenolic Content and Anti-Oxidant Activity in Clitoria ternatea L.

Flower Tea

Jatuporn Prathumtet*,‡, Chakkrit Surasorn*, Thipyamon Paopa*, Jaruwan Donthuan
†

*Division of Thai Traditional Medicine, Faculty of Natural Resources, Rajamangala University of Technology Isan,
Sakonnakhon Campus, Sakon Nakhon 47160, Thailand
†Division of Food Science and Technology, Faculty of Natural Resources, Rajamangala University of Technology Isan,
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Abstract

Clitoria ternatea L. (anchan in Thai) is a herb that has antioxidant activity. It also stimulates blood
circulation for eye nourishment and is good for hair growth. Thus, the development of herbal tea from it is
an interesting alternative product for health care. This research aimed to evaluate the optimal time and
temperatures for tea infusion from Clitoria ternatea L. flowers. Tea infusions were prepared by soaking the
flowers in hot water for various time periods (5, 10 and 15 minutes) and temperatures (60, 80 and 100˚C).
The total phenolic content (TPC) and antioxidant activity of the infusions were investigated using Folin-
Ciocalteu and DPPH (1,1-diphenyl-2-picrylhydrazyl) radical scavenging activity assay, respectively. The
results demonstrated that the time and temperature of tea infusions significantly affected TPC and antioxidant
activity (p < 0.05). The tea with the infusion time of 10 minutes at 80˚C contained the highest TPC amount
of 47.56 ± 1.36 mg GAE/g and DPPH radical scavenging activity of 31.19 ± 1.27%. It can be concluded that
the optimal infusion for Clitoria ternatea L. flower was at 80˚C for 10 minutes.

Key words: infusion flower tea, Clitoria ternatea L. flower, phenolic compound, antioxidant activity

°≈’∫¥Õ°Õ—≠™—π¡’ “√°≈ÿà¡·Õπ‚∑‰´¬“π‘π (antho-

cyanins) ‡ªìπ à«πª√–°Õ∫[3]  “√ ”§—≠°≈ÿà¡π’È‡ªìπ

 “√∑ÿμ‘¬¿Ÿ¡‘ (secondary metabolites) ∑’Ë®—¥Õ¬Ÿà

„π°≈ÿà¡ø≈“‚«πÕ¬¥å (flavonoids) ´÷Ëß‡ªìπ°≈ÿà¡Àπ÷Ëß

¢Õß “√ª√–°Õ∫øïπÕ≈‘° (phenolic compounds)

¡’ª√–‚¬™πå„π°“√‡æ‘Ë¡°“√‰À≈‡«’¬π¢Õß‚≈À‘μ ∑”„Àâ

‚≈À‘μ‰ª‡≈’È¬ßπ—¬πåμ“¡“°¢÷Èπ ®÷ß “¡“√∂™à«¬∫”√ÿß

 “¬μ“‰¥â[4-6] ·≈–¡’√“¬ß“πæ∫«à“  “√ °—¥™—Èπ‡Õ∑“πÕ≈

®“°¥Õ°Õ—≠™—π¡’ƒ∑∏‘Ï„π°“√¬—∫¬—Èß‡Õπ‰´¡å 5α-reduc-

tase ∑’ Ë‰¥â®“°μ—∫ÀπŸ·√∑ (15.39 ± 0.67 mg

∫∑π”
Õ—≠™—π (butterfly pea À√◊Õ blue pea) ¡’™◊ËÕ

«‘∑¬“»“ μ√å §◊Õ Clitoria ternatea L. ‡ªìπæ◊™‰¡â

‡≈◊ÈÕ¬≈â¡≈ÿ°∑’ËÕ¬Ÿà„π«ß»å Fabaceae ´÷Ëß‡ªìπ«ß»å¢Õß

∂—Ë«„π°≈ÿà¡∂—Ë«Ωí°‡¡≈Á¥°≈¡ (pea)  “¡“√∂æ∫‰¥â

∑—Ë«‰ª„π·∂∫¿Ÿ¡‘¿“§‡Õ‡™’¬μ–«—πÕÕ°‡©’¬ß„μâ ‡Õ‡™’¬„μâ

·≈–À¡Ÿà‡°“–·ª ‘́øî°[1]  “¡“√∂·∫àßÕ—≠™—πμ“¡ ’¢Õß

°≈’∫¥Õ° ‰¥â·°à ¥Õ° ’¢“«  ’¡à«ß ·≈– ’πÈ”‡ß‘π ‡ªìπμâπ

´÷Ëß ’¢Õß°≈’∫¥Õ°·μ°μà“ß°—π‡π◊ËÕß¥â«¬‚§√ß √â“ß

¢Õß√ß§«—μ∂ÿ¡’§«“¡·μ°μà“ß°—π[2] √ß§«—μ∂ÿ∑’Ëæ∫„π
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finasteride equivalent/1 g crude extract)

·≈– “¡“√∂°√–μÿâπ°“√ßÕ°¢Õß‡ âπ¢π„πÀπŸ‡¡“ å

‰¥â[7] πÕ°®“°π—Èπ “√ °—¥®“°¥Õ°Õ—≠™—π¬—ß “¡“√∂

μâ“πÕπÿ¡Ÿ≈Õ‘ √–‰¥â ‚¥¬ “√°≈ÿà¡·Õπ‚∑‰´¬“π‘π∑’Ë

æ∫„π¥Õ°Õ—≠™—π Õ“∑‘  “√‡∑Õπ“∑‘π (ternatin)

‡ªìπ “√∑’ËÕÕ°ƒ∑∏‘Ï„π°“√μâ“πÕπÿ¡Ÿ≈Õ‘ √–„π√–¥—∫

ª“π°≈“ß∂÷ß„π√–¥—∫ Ÿß[7] ¥—ßπ—Èπ ¥Õ°Õ—≠™—π®÷ß™à«¬

°”®—¥Õπÿ¡Ÿ≈Õ‘ √–∑’Ë‡°‘¥¢÷Èπ„π√à“ß°“¬·≈–≈¥§«“¡

‡ ◊ËÕ¡¢Õß‡´≈≈å´÷Ëß‡ªìπº≈¡“®“°ƒ∑∏‘Ï¢ÕßÕπÿ¡Ÿ≈Õ‘ √–

Õ—π‡ªìπÀπ÷Ëß„πªí®®—¬ ”§—≠∑’Ë°àÕ„Àâ‡°‘¥§«“¡·°à™√“

·≈–‚√§‡√◊ÈÕ√—ßμà“ß Ê[8]

®“° ∂“π°“√≥åªí®®ÿ∫—πºŸâ∫√‘‚¿§‰¥â„Àâ§«“¡

 π„®‡√◊ËÕß ÿ¢¿“æ°—π¡“°¢÷Èπ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß°“√

√—∫ª√–∑“πÕ“À“√À√◊Õ‡§√◊ËÕß¥◊Ë¡∑’Ë¡’ à«πº ¡¢Õßæ◊™

º—° ¡ÿπ‰æ√ ¡’°“√»÷°…“æ∫«à“‡§√◊ËÕß¥◊Ë¡∑’Ë‰¥â√—∫°“√

∫√‘‚¿§¡“°∑’Ë ÿ¥§◊Õ πÈ”‡ª≈à“ √Õß≈ß¡“Õ—π¥—∫ 2 §◊Õ

πÈ”™“[9] ®“°¢â“ßμâπ· ¥ß„Àâ‡ÀÁπ«à“ ™“‡ªìπ‡§√◊ËÕß¥◊Ë¡

‡æ◊ËÕ ÿ¢¿“æ∑’Ë°”≈—ß‰¥â√—∫§«“¡π‘¬¡ ª√–°Õ∫°—∫„π

ª√–‡∑»‰∑¬¡—°æ∫°“√π”¥Õ°Õ—≠™—π‰ª„™âª√–‚¬™πå

‚¥¬º ¡„πÕ“À“√·≈–‡§√◊ËÕß¥◊Ë¡ ¥â«¬‡Àμÿπ’È °“√

«‘®—¬π’È®÷ßπ”¥Õ°‰¡â∑’Ë “¡“√∂∫√‘‚¿§‰¥â ‡™àπ ¥Õ°

Õ—≠™—π ¡“æ—≤π“‡ª ìπ™“ ¡ÿπ‰æ√‡æ◊ ËÕ  ÿ¢¿“æ

Õ¬à“ß‰√°Áμ“¡°√–∫«π°“√™ß™“À√◊Õ ¿“«–„π°“√

º≈‘μ™“ ¡ÿπ‰æ√Õ“® àßº≈μàÕª√‘¡“≥ “√ª√–°Õ∫

øïπÕ≈‘°√«¡·≈–ƒ∑∏‘ Ïμâ“πÕπÿ¡Ÿ≈Õ‘ √–„π™“ ¡ÿπ

‰æ√‰¥â[10] ¥—ßπ—Èπ °“√«‘®—¬®÷ß∑”°“√»÷°…“º≈¢Õß

Õ ÿ≥À¿ Ÿ¡ ‘·≈–√–¬–‡«≈“°“√™ß™“μ àÕª√ ‘¡“≥

 “√ª√–°Õ∫øïπÕ≈‘°√«¡·≈–ƒ∑∏‘Ïμâ“πÕπÿ¡Ÿ≈Õ‘ √–

„π™“¥Õ°Õ—≠™—π ‚¥¬¡’«—μ∂ÿª√– ß§å‡æ◊ËÕÀ“ ¿“«–

∑’Ë‡À¡“– ¡„π°“√™ß™“ ·≈–‡æ◊ËÕ„Àâ‰¥âº≈‘μ¿—≥±å

™“ ¡ÿπ‰æ√∑’Ë¡’ª√–‚¬™πåμàÕ ÿ¢¿“æ ¡’§ÿ≥§à“∑“ß

‚¿™π“°“√∑’Ë¥’

√–‡∫’¬∫«‘∏’»÷°…“

«— ¥ÿ

1. ‡§√◊ËÕß™—Ëß¥‘®‘∑—≈ ∑»π‘¬¡ 4 μ”·Àπàß (Ana-

lytical Balance) (SBC 31, SCALTEC, Germany)

2. ‡§√◊ ËÕß´’≈§«“¡√âÕπ (S-35, ZEALER,

Thailand)

3. μŸâÕ∫≈¡√âÕπ (Hot air oven) (D11907

schwabach, Memmert, Germany)

4. ‡§√◊ËÕß ‡ª°‚μ√‚ø‚μ¡‘‡μÕ√å (UV-spectro-

photometer) (T80, PG, United Kingdom)

5.  “√¥’æ’æ’‡Õ™ (DPPH) (1,1-diphenyl-1-

picrylhydrazyl) (Sigma-Aldrich, United States)

6.  “√‚ø≈‘π §Õ¬‡Õ‡®Õ√å √’‡Õ‡®âπ∑å (Folin-

Ciocalteu reagent) (Sigma-Aldrich, United

States)

7.  “√¡“μ√∞“π°√¥·°≈≈‘° (Gallic acid)

(Sigma-Aldrich, United States)

8.  “√¡“μ√∞“π«‘μ“¡‘π ’́ (L-Ascorbic acid)

(Sigma-Aldrich, United States)

9. ‚´‡¥’¬¡§“√å∫Õ‡πμ (Sodium carbonate)

(QReC, New Zealand)

10. ‡¡∑“πÕ≈ (Methanol) (95%, Iken

sciencetific, Thailand)

«‘∏’°“√»÷°…“

1. °“√‡μ√’¬¡«—μ∂ÿ¥‘∫

‡°Á∫μ—«Õ¬à“ß¥Õ°Õ—≠™—π ’πÈ”‡ß‘π„π‡¢μæ◊Èπ∑’Ë

®—ßÀ«—¥ °≈π§√ ™à«ß‡¥◊Õπ°ÿ¡¿“æ—π∏å-¡’π“§¡ 2561

≈â“ß∑”§«“¡ –Õ“¥·≈–π”‰ªº÷Ëß≈¡„Àâ·Àâß

2. «‘∏’∑”™“¥Õ°Õ—≠™—π

°“√‡μ√’¬¡™“¥Õ°Õ—≠™—π‚¥¬π”¥Õ°Õ—≠™—π¡“
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Õ∫¥â«¬μŸâÕ∫≈¡√âÕπ (hot air oven) ∑’ËÕÿ≥À¿Ÿ¡‘ 40

Õß»“‡´≈‡´’¬  ‡ªìπ√–¬–‡«≈“ 72 ™—Ë«‚¡ß π”‰ª∫¥

À¬“∫ ·≈â«∫√√®ÿºß¥Õ°Õ—≠™—π≈ß„π´Õß‡¬◊ËÕ°√–¥“…

´Õß≈– 2 °√—¡ ªî¥ºπ÷°´Õß¥â«¬‡§√◊ËÕß´’≈§«“¡√âÕπ

·≈–‡°Á∫√—°…“„π¿“™π–ªî¥

3. Õÿ≥À¿Ÿ¡‘·≈–‡«≈“∑’Ë‡À¡“– ¡„π°“√‡μ√’¬¡

πÈ”¥Õ°Õ—≠™—π

‡μ√’¬¡™“¥Õ°Õ—≠™—π‚¥¬°“√π”´Õß™“¢π“¥ 2

°√—¡ ¡“·™à„ππÈ”√âÕπ 200 ¡‘≈≈‘≈‘μ√ ∑’Ë¡’Õÿ≥À¿Ÿ¡‘

·μ°μà“ß°—π 3 √–¥—∫ §◊Õ 60, 80 ·≈– 100 Õß»“

‡´≈‡´’¬  ‚¥¬·™à‡ªìπ√–¬–‡«≈“ 3 √–¥—∫ ‰¥â·°à 5, 10

·≈– 15 π“∑’ ·≈â«π”∂ÿß™“ÕÕ° ∑”„Àâ‡¬Áπ∑’ËÕÿ≥À¿Ÿ¡‘

ÀâÕß ®“°π— Èππ”πÈ”™“¡“°√Õß¥â«¬°√–¥“…°√Õß

Whatman ‡∫Õ√å 1 ‡°Á∫√—°…“„π¢«¥·°â« ’™“°àÕπ

π”‰ª«‘‡§√“–ÀåÀ“ª√‘¡“≥ “√ª√–°Õ∫øïπÕ≈‘°√«¡

·≈–»÷°…“ƒ∑∏‘Ïμâ“πÕπÿ¡Ÿ≈Õ‘ √–

4. °“√«‘‡§√“–ÀåÀ“ª√‘¡“≥ “√ª√–°Õ∫øïπÕ≈‘°

√«¡„π™“¥Õ°Õ—≠™—π

«‘‡§√“–ÀåÀ“ª√‘¡“≥ “√ª√–°Õ∫øïπÕ≈‘°√«¡

¥â«¬«‘∏’ Folin-Ciocalteu ́ ÷Ëß‡ªìπ«‘∏’∑’Ë¥—¥·ª≈ß¡“®“°

Vernon et al. (1999)[11] ‚¥¬„™â°√¥·°≈≈‘° (gal-

lic acid) ‡ªìπ “√≈–≈“¬¡“μ√∞“π

‡μ√’¬¡ “√≈–≈“¬¡“μ√∞“π°√¥·°≈≈‘° ∑’ Ë

§«“¡‡¢â¡¢âπ‡∑à“°—∫ 0.1, 0.2, 0.3, 0.4 ·≈– 0.5

¡‘≈≈‘°√—¡μàÕ¡‘≈≈‘≈‘μ√ ·≈â«‡μ‘¡ Folin-Ciocalteu

reagent 400 ‰¡‚§√≈‘μ√  “√≈–≈“¬‚´‡¥’¬¡

§“√å∫Õ‡πμ (7.5%) 1,000 ‰¡‚§√≈‘μ√ ·≈–πÈ”°≈—Ëπ

2,000 ‰¡‚§√≈‘μ√ μ“¡≈”¥—∫ ‡¢¬à“„Àâ‡¢â“°—π μ—Èß∑‘Èß

‰«â„π∑’Ë¡◊¥π“π 30 π“∑’ ·≈â«®÷ß«—¥§à“¥Ÿ¥°≈◊π· ß∑’Ë

§«“¡¬“«§≈◊Ëπ 756 π“‚π‡¡μ√ ¥â«¬‡§√◊ËÕß ‡ª°‚μ√-

‚ø‚μ¡‘‡μÕ√å (UV-spectrophotometer) π”§à“

°“√¥Ÿ¥°≈◊π· ß∑’Ë‰¥â (A) ·≈–§«“¡‡¢â¡¢âπ (C) ‰ª

 √â“ß°√“ø¡“μ√∞“π (standard curve) ‚¥¬

°”Àπ¥„Àâ§à“ r2 = 0.995 ± 0.05

 “√≈–≈“¬μ—«Õ¬à“ß∑”‡™àπ‡¥’¬«°—∫ “√≈–≈“¬

¡“μ√∞“π°√¥·°≈≈‘° ‡¡◊ËÕ‰¥â§à“°“√¥Ÿ¥°≈◊π· ß

¢Õß “√≈–≈“¬μ—«Õ¬à“ß·≈â« π”‰ª§”π«≥À“ª√‘¡“≥

 “√ª√–°Õ∫øïπÕ≈‘°√«¡‚¥¬‡∑’¬∫°—∫°√“ø¡“μ√∞“π

·≈–√“¬ß“πº≈‡ªìπ mg gallic acid/g

5. °“√»÷°…“ƒ∑∏‘Ïμâ“πÕπÿ¡Ÿ≈Õ‘ √–„π™“¥Õ°

Õ—≠™—π

»÷°…“ƒ∑∏‘Ïμâ“πÕπÿ¡Ÿ≈Õ‘ √–¥â«¬«‘∏’ DPPH (1,1-

diphenyl-2-picrylhydrazyl) radical scavenging

activity assay ́ ÷Ëß‡ªìπ«‘∏’∑’Ë¥—¥·ª≈ß¡“®“° Bondet

et al. (1997)[12] ‚¥¬„™â «‘μ“¡‘π´’ (L-Ascorbic

acid) ‡ªìπ “√≈–≈“¬¡“μ√∞“π ‡μ√’¬¡ “√≈–≈“¬

μ—«Õ¬à“ß∑’Ë§«“¡‡¢â¡¢âπμà“ß Ê ·≈â«‡μ‘¡ “√≈–≈“¬

DPPH (0.2 ¡‘≈≈‘‚¡≈“√å) 4,500 ‰¡‚§√≈‘μ√ ‡¢¬à“„Àâ

‡¢â“°—π μ—Èß∑‘Èß‰«â„π∑’Ë¡◊¥π“π 30 π“∑’ ®“°π—Èππ”‰ª

«—¥§à“°“√¥Ÿ¥°≈◊π· ß∑’Ë§«“¡¬“«§≈◊Ëπ 517 π“‚π‡¡μ√

¥â«¬‡§√◊ËÕß ‡ª°‚μ√‚ø‚μ¡‘‡μÕ√å (UV-spectropho-

tometer) ·≈â«π”§à“°“√¥Ÿ¥°≈◊π· ß∑’Ë‰¥â (A) ¡“

§”π«≥‡ªÕ√å‡´Áπμå°“√¬—∫¬—ÈßÕπÿ¡Ÿ≈Õ‘ √– DPPH (%

DPPH radical scavenging activity) μ“¡

 ¡°“√¥—ßμàÕ‰ªπ’È 1 DPPH radical scavenging

activity (%) = [(Acontrol-Asample)/Acontrol]

x 100 (‚¥¬∑’ Ë Acontrol ·≈– Asample §◊Õ

 “√≈–≈“¬ DPPH ∑’ Ë‰¡à‡μ‘¡ “√μ—«Õ¬à“ß ·≈–

 “√≈–≈“¬ DPPH ∑’Ë‡μ‘¡ “√μ—«Õ¬à“ß μ“¡≈”¥—∫)

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈∑“ß ∂‘μ‘

«‘‡§√“–Àå¢âÕ¡Ÿ≈∑—Ë«‰ª‚¥¬„™â ∂‘μ‘‡™‘ßæ√√≥π“

‰¥â·°à §à“‡©≈’Ë¬ ·≈–§à“‡∫’Ë¬ß‡∫π¡“μ√∞“π ·≈–„™â

 ∂‘μ‘‡™‘ßÕπÿ¡“π ‰¥â·°à  ∂‘μ‘ One Way ANOVA
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„π°“√‡ª√’¬∫‡∑’¬∫ª√‘¡“≥ “√ª√–°Õ∫øïπÕ≈‘°√«¡

·≈–ƒ∑∏‘ Ïμ â“πÕπÿ¡Ÿ≈Õ‘ √–„π™“¥Õ°Õ—≠™—π∑’ Ë„™â

Õÿ≥À¿Ÿ¡‘·≈–√–¬–‡«≈“„π°“√™ß™“·μ°μà“ß°—π 3

√–¥—∫

º≈°“√»÷°…“

®“°°“√«‘‡§√“–ÀåÀ“ª√‘¡“≥ “√ª√–°Õ∫øïπÕ≈‘°

√«¡·≈–»÷°…“ƒ∑∏‘Ïμâ“πÕπÿ¡Ÿ≈Õ‘ √–„π™“¥Õ°Õ—≠™—π

¥â«¬«‘∏’ Folin-Ciocalteu Colorimetric ·≈– DPPH

radical scavenging activity assay μ“¡≈”¥—∫

‰¥â°√“ø¢Õß “√≈–≈“¬¡“μ√∞“π Gallic acid ·≈–

L-Ascobic Acid ¥—ß· ¥ß„π√Ÿª∑’Ë 1 ·≈– 2 ´÷Ëß¡’

 ¡°“√‡ âπμ√ß §◊Õ y = 1.8618x - 0.0137 ·≈– y =

424.87x + 17.891 μ“¡≈”¥—∫

º≈°“√∑¥≈Õß æ∫«à“  ¿“«–∑’Ë‡À¡“– ¡„π°“√

™ß™“¥Õ°Õ—≠™—π §◊Õ °“√™ß∑’ËÕÿ≥À¿Ÿ¡‘ 80 Õß»“

‡´≈‡´’¬  ‡ªìπ√–¬–‡«≈“π“π 10 π“∑’ ‡π◊ËÕß®“°¡’

ª√‘¡“≥ “√ª√–°Õ∫øïπÕ≈‘°√«¡·≈–ƒ∑∏‘Ï„π°“√

μâ“πÕπÿ¡Ÿ≈Õ‘ √–¥’∑’Ë ÿ¥ ´÷Ëß¡’§à“‡∑à“°—∫ 47.56 ± 1.36

mg GAE/g ·≈– 31.19 ± 1.27 % μ“¡≈”¥—∫ ¥—ß

· ¥ß„πμ“√“ß∑’Ë 1 ·≈–‡¡◊ËÕ∑”°“√‡ª√’¬∫‡∑’¬∫™“

¥Õ°Õ—≠™—π°—∫ L-Ascobic Acid æ∫«à“ ™“¥Õ°

Õ—≠™—π¡’ª√– ‘∑∏‘¿“æ„π°“√μâ“πÕπÿ¡Ÿ≈Õ‘ √–πâÕ¬°«à“

L-Ascobic Acid ‚¥¬§«“¡‡¢â¡¢âπ∑’ Ë„™â„π°“√

°”®—¥Õπÿ¡Ÿ≈Õ‘ √–‰¥â 50% ¢Õß L-Ascobic Acid

‡∑à“°—∫ 0.0756 mg/ml

®“°°“√‡μ√’¬¡™“¥Õ°Õ—≠™—π∑’ËÕÿ≥À¿Ÿ¡‘·≈–

√–¬–‡«≈“μà“ß Ê ·≈â«π”¡“«‘‡§√“–ÀåÀ“ª√‘¡“≥

 “√ª√–°Õ∫øïπÕ≈‘°√«¡ æ∫«à“ Õÿ≥À¿Ÿ¡‘„π°“√™ß

™“¥Õ°Õ—≠™—π∑’Ë√–¬–‡«≈“ 10 π“∑’ (60, 80 ·≈– 100

Õß»“‡´≈‡´’¬ ) ¡’º≈μàÕª√‘¡“≥ “√ª√–°Õ∫øïπÕ≈‘°

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

‚¥¬∑’ËÕÿ≥À¿Ÿ¡‘ 80 Õß»“‡´≈‡´’¬  ™“¥Õ°Õ—≠™—π¡’

ª√‘¡“≥ “√ª√–°Õ∫øïπÕ≈‘°√«¡ Ÿß ÿ¥ ‡∑à“°—∫ 47.56

± 1.36 mg GAE/g √Õß¡“§◊Õ ∑’ËÕÿ≥À¿Ÿ¡‘ 100 ·≈–

60 Õß»“‡´≈‡´’¬  ‡∑à“°—∫ 33.16 ± 0.54 ·≈– 32.10

± 1.03 mg GAE/g μ“¡≈”¥—∫ πÕ°®“°π—Èπæ∫«à“

√–¬–‡«≈“„π°“√™ß™“¥Õ°Õ—≠™—π∑’ ËÕÿ≥À¿Ÿ¡‘ 80

Õß»“‡´≈‡´’¬  (5, 10 ·≈– 15 π“∑’) ¬—ß¡’º≈μàÕ

ª√‘¡“≥ “√ª√–°Õ∫øïπÕ≈‘°√«¡Õ’°¥â«¬ ‚¥¬∑’ Ë

√–¬–‡«≈“ 10 π“∑’ ™“¥Õ°Õ—≠™—π¡’ª√‘¡“≥ “√

ª√–°Õ∫øïπÕ≈‘°√«¡ Ÿß ÿ¥ ‡∑à“°—∫ 47.56 ± 1.36 mg
√Ÿª∑’Ë 1 °√“ø¢Õß “√≈–≈“¬¡“μ√∞“π Gallic acid (∑’Ë

§«“¡‡¢â¡¢âπ 0.1-0.5 mg/ml)

√Ÿª∑’Ë 2 °√“ø¢Õß “√≈–≈“¬¡“μ√∞“π Ascorbic acid

(∑’Ë§«“¡‡¢â¡¢âπ 0.01-0.15 mg/ml)
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GAE/g √Õß¡“§◊Õ ∑’Ë√–¬–‡«≈“ 15 ·≈– 5 π“∑’ ‡∑à“°—∫

36.12 ± 4.10 ·≈– 31.22 ± 0.82 mg GAE/g μ“¡

≈”¥—∫

‡¡◊ ËÕ∑”°“√»÷°…“º≈¢ÕßÕÿ≥À¿Ÿ¡‘·≈–√–¬–

‡«≈“„π°“√™ß™“¥Õ°Õ—≠™—πμàÕƒ∑∏‘Ïμâ“πÕπÿ¡Ÿ≈Õ‘ √–

æ∫«à“ Õÿ≥À¿Ÿ¡‘„π°“√™ß™“¥Õ°Õ—≠™—π∑’Ë√–¬–‡«≈“ 10

π“∑’ (60, 80 ·≈– 100 Õß»“‡´≈‡´’¬ ) ¡’º≈μàÕ

ƒ∑∏‘Ïμâ“πÕπÿ¡Ÿ≈Õ‘ √–Õ¬à“ß‰¡à¡’π—¬ ”§—≠∑“ß ∂‘μ‘

(p > 0.05) ‚¥¬∑’ËÕÿ≥À¿Ÿ¡‘ 80 Õß»“‡´≈‡´’¬  ™“¥Õ°

Õ—≠™—π¡’‡ªÕ√å‡´Áπμå°“√¬—∫¬—ÈßÕπÿ¡Ÿ≈Õ‘ √– DPPH

 Ÿß ÿ¥ ‡∑à“°—∫ 31.19 ± 1.27% √Õß¡“§◊Õ ∑’ËÕÿ≥À¿Ÿ¡‘

100 ·≈– 60 Õß»“‡´≈‡´’¬  ‡∑à“°—∫ 30.58 ± 0.12

·≈– 29.67 ± 0.52% μ“¡≈”¥—∫ ·≈–æ∫«à“™“¥Õ°

Õ—≠™—π∑’Ë™ß¥â«¬√–¬–‡«≈“μà“ß°—π (80 Õß»“‡´≈‡ ’́¬ )

®–¡’ƒ∑∏‘Ï„π°“√μâ“πÕπÿ¡Ÿ≈Õ‘ √–·μ°μà“ß°—π ‚¥¬∑’Ë

√–¬–‡«≈“ 10 π“∑’ ™“¥Õ°Õ—≠™—π¡’‡ªÕ√å‡´Áπμå°“√

¬—∫¬—ÈßÕπÿ¡Ÿ≈Õ‘ √– DPPH ¡“°∑’Ë ÿ¥ ‡∑à“°—∫ 31.19 ±

1.27% √Õß¡“§◊Õ ∑’Ë√–¬–‡«≈“ 15 ·≈– 5 π“∑’ ‡∑à“°—∫

30.56 ± 2.81 ·≈– 24.34 ± 1.46% μ“¡≈”¥—∫ (μ“√“ß

∑’Ë 1)

Õ¿‘ª√“¬º≈

™“¥Õ°Õ—≠™—π¡’ “√ª√–°Õ∫øïπÕ≈‘°√«¡„π

ª√‘¡“≥ Ÿß‡π◊ËÕß®“°¥Õ°Õ—≠™—π¡’√ß§«—μ∂ÿ ’¡à«ßπÈ”‡ß‘π

Õÿ¥¡‰ª¥â«¬ “√°≈ÿà¡·Õπ‚∑‰´¬“π‘π  “√°≈ÿà¡π’È®—¥

Õ¬Ÿà„π°≈ÿà¡ “√ª√–°Õ∫øïπÕ≈‘°´÷Ëß¡’§«“¡ “¡“√∂„π

°“√μâ“πÕπÿ¡Ÿ≈Õ‘ √–∑’Ë¥’[13] ·≈–‡¡◊ËÕ»÷°…“ ¿“«–∑’Ë

‡À¡“– ¡„π°“√™ß™“¥Õ°Õ—≠™—π æ∫«à“ ™“∑’Ë™ßπ“π

10 π“∑’ ¡’ª√‘¡“≥ “√ª√–°Õ∫øïπÕ≈‘°√«¡·≈–

§«“¡ “¡“√∂„π°“√∑”≈“¬Õπÿ¡Ÿ≈Õ‘ √–¡“°°«à“™“∑’Ë

™ßπ“π 5 ·≈– 15 π“∑’ ‡π◊ËÕß®“° “√®–§àÕ¬ Ê ∂Ÿ°

ª≈¥ª≈àÕ¬ÕÕ°¡“ºà“π´Õß‡¬◊ËÕ°√–¥“… (™à«ß√–¬–

μ“√“ß∑’Ë 1 ‡ª√’¬∫‡∑’¬∫º≈¢ÕßÕÿ≥À¿Ÿ¡‘·≈–√–¬–‡«≈“„π°“√™ß™“¥Õ°Õ—≠™—πμàÕª√‘¡“≥ “√ª√–°Õ∫øïπÕ≈‘°√«¡·≈–

ƒ∑∏‘Ïμâ“πÕπÿ¡Ÿ≈Õ‘ √– ‚¥¬„™â ∂‘μ‘ One way ANOVA (n = 3)

ª√‘¡“≥ “√ª√–°Õ∫øïπÕ≈‘°√«¡ DPPH radical scavenging activity

(mg GAE/g) (%)

√–¬–‡«≈“ Õÿ≥À¿Ÿ¡‘ Mean ± SD F p-value Mean ± SD F p-value

(π“∑’) (oC)

5 60 21.97 ± 0.52 15.70 0.004 23.28 ± 1.00 29.86 0.001

80 31.22 ± 0.82 24.34 ± 1.46

100 24.68 ± 3.47 29.40 ± 0.28

10 60 32.10 ± 1.03 209.75 0.000 29.67 ± 0.52 2.76 0.141

80 47.56 ± 1.36 31.19 ± 1.27

100 33.16 ± 0.54 30.58 ± 0.12

15 60 30.84 ± 0.26 4.69 0.059 29.24 ± 2.06 2.65 0.150

80 36.12 ± 4.10 30.56 ± 2.81

100 36.05 ± 1.00 26.79 ± 0.57

À¡“¬‡Àμÿ: √–¥—∫π—¬ ”§—≠∑“ß ∂‘μ‘ ‡∑à“°—∫ 0.05
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‡«≈“ 5 π“∑’) ·≈–®–‡°‘¥°“√ª≈¥ª≈àÕ¬ “√Õ¬à“ß

√«¥‡√Á«„π™à«ß‡«≈“‡√‘Ë¡μâπ (initial burst release)

(™à«ß√–¬–‡«≈“ 10 π“∑’) ∑—Èßπ’È‡ªìπº≈¡“®“° “√∑’ËÕ¬Ÿà

∫√ ‘ ‡«≥º‘«‡° ‘¥°“√≈–≈“¬ÕÕ°¡“ÕÕ°¡“  Ÿ à  ‘ Ë ß

·«¥≈âÕ¡∑—π∑’  àßº≈„Àâ¡’°“√ª≈¥ª≈àÕ¬ “√Õ¬à“ß

√«¥‡√Á«„π™à«ß·√°[14] ·≈–‡¡◊ËÕ‡«≈“ºà“π‰ªª√‘¡“≥

 “√∑’Ë∂Ÿ°ª≈¥ª≈àÕ¬ÕÕ°¡“®–‡√‘ Ë¡≈¥≈ßÀ√◊Õ§ß∑’Ë

(™à«ß√–¬–‡«≈“ 15 π“∑’) °“√ª≈¥ª≈àÕ¬¢Õß “√π’È

Õ“»—¬°≈‰°°“√‡§≈◊ËÕπ∑’Ë·æ√à®“°§«“¡‡¢â¡¢âπ¡“°‰ª

§«“¡‡¢â¡¢âππâÕ¬  Õ¥§≈âÕß°—∫ß“π«‘®—¬¢Õß Shoaib

et al. (2006) ∑’Ë»÷°…“√Ÿª·∫∫°“√ª≈¥ª≈àÕ¬¬“

ibuprofen ∑’ Ë°—°‡°Á∫„π‡¡Á¥¬“∑’ Ë¡’ à«πº ¡¢Õß

HPMC ´÷Ëßæ∫«à“ ¬“¡’°“√ª≈¥ª≈àÕ¬ÕÕ°®“° ma-

trix ‚¥¬Õ“»—¬°≈‰°°“√·æ√à (diffusion)[15] πÕ°®“°

π—Èπæ∫«à“ Õÿ≥À¿Ÿ¡‘„π°“√™ß™“¥Õ°Õ—≠™—π¬—ß¡’º≈

μàÕª√‘¡“≥ “√ª√–°Õ∫øïπÕ≈‘°√«¡·≈–ƒ∑∏‘Ïμâ“π

Õπÿ¡Ÿ≈Õ‘ √–Õ’°¥â«¬ ‚¥¬‡¡◊ËÕÕÿ≥À¿Ÿ¡‘‡æ‘Ë¡¢÷Èπ (60-80

Õß»“‡´≈‡´’¬ ) ª√‘¡“≥¢Õß “√ª√–°Õ∫øïπÕ≈‘

°√«¡·≈–§«“¡ “¡“√∂„π°“√μâ“πÕπÿ¡Ÿ≈Õ‘ √–°Á®–

 Ÿß¢÷Èπ ́ ÷Ëß Õ¥§≈âÕß°—∫ß“π«‘®—¬¢Õß¥«ß°¡≈ ≈◊¡®—π∑√å

·≈–§≥– (2551) ∑’Ë»÷°…“°“√ °—¥·Õπ‚∑‰´¬“π‘π

®“°¢â“«‡Àπ’¬«¥” ́ ÷Ëßæ∫«à“Õÿ≥À¿Ÿ¡‘„π°“√ °—¥∑’Ë Ÿß¢÷Èπ

®–¡’º≈∑”„Àâ‰¥âª√‘¡“≥·Õπ‚∑‰´¬“π‘π¡“°¢÷Èπ[16]

®π°√–∑—Ëß∑’ËÕÿ≥À¿Ÿ¡‘ 100 Õß»“‡´≈‡´’¬  ª√‘¡“≥

¢Õß “√ª√–°Õ∫øïπÕ≈‘°√«¡·≈–§«“¡ “¡“√∂„π

°“√μâ“πÕπÿ¡Ÿ≈Õ‘ √–≈¥≈ß ∑—Èßπ’È‡ªìπº≈¡“®“°§«“¡

√âÕπ‰¥â∑”≈“¬‚§√ß √â“ß¢Õß “√°≈ÿà¡·Õπ‚∑‰´¬“π‘π

∑”„À âª√ ‘¡“≥ “√°≈ ÿ à¡·Õπ‚∑‰´¬“π ‘π≈¥≈ß

ª√–  ‘∑∏ ‘¿“æ„π°“√¬ —∫¬ — È ßÕπ ÿ¡ Ÿ≈Õ ‘ √–® ÷ßμ Ë”

≈ß [17] ·≈–‡¡ ◊ Ë Õ∑”°“√‡ª√ ’¬∫‡∑ ’¬∫ª√ ‘¡“≥

 “√ª√–°Õ∫øïπÕ≈‘°√«¡¢Õß™“¥Õ°Õ—≠™—π°—∫ “√

 °—¥¥Õ°Õ—≠™—π™—ÈππÈ”„πß“π«‘®—¬¢Õß Rabeta and

An Nabil (2013) æ∫«à“  “√ °—¥¥Õ°Õ—≠™—π∑’Ë

 °—¥¥â«¬πÈ” ́ ÷Ëßμ—Èß∑‘Èß‰«â∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß π“π 1 ™—Ë«‚¡ß

(§«“¡‡¢â¡¢âπ 20 mg/ml) ¡’ª√‘¡“≥ “√ª√–°Õ∫

øïπÕ≈‘°√«¡πâÕ¬°«à“™“¥Õ°Õ—≠™—π∑’Ë™ß¥â«¬Õÿ≥À¿Ÿ¡‘

80 Õß»“‡´≈‡´’¬  π“π 10 π“∑’ (§«“¡‡¢â¡¢âπ 10

mg/ml) ‚¥¬¡’§à“Õ¬Ÿà∑’Ë 20.7 ± 0.10 mg GAE/g[18]

Õ’°∑—Èß¡’√“¬ß“πæ∫«à“  “√ °—¥¥Õ°Õ—≠™—π™—ÈππÈ”¡’

§«“¡ “¡“√∂„π°“√°”®—¥Õπÿ¡Ÿ≈Õ‘ √–¥’°«à“ “√ °—¥

¥Õ°Õ—≠™—π™—Èπ‡Õ∑“πÕ≈ ´÷Ëß· ¥ß‰¥â«à“™π‘¥¢Õßμ—«

∑”≈–≈“¬¡’º≈μàÕª√‘¡“≥ “√ª√–°Õ∫øïπÕ≈‘°·≈–

ƒ∑∏‘Ï„π°“√μâ“πÕπÿ¡Ÿ≈Õ‘ √–[19]

¢âÕ √ÿª

 ¿“«–∑’Ë‡À¡“– ¡„π°“√™ß™“¥Õ°Õ—≠™—π §◊Õ

°“√π”™“¥Õ°Õ—≠™—π (´Õß¢π“¥ 2 °√—¡) ¡“™ß°—∫

πÈ”√âÕπ (200 ¡‘≈≈‘≈‘μ√) ∑’ËÕÿ≥À¿Ÿ¡‘ 80 Õß»“‡´≈‡ ’́¬ 

‡ªìπ√–¬–‡«≈“π“π 10 π“∑’ ·≈â«π”´Õß™“ÕÕ°

 ¿“«–π’È®–∑”„Àâ‰¥â “√ª√–°Õ∫øïπÕ≈‘°√«¡ Ÿß∑’Ë ÿ¥

·≈–‰¥â™“∑’Ë¡’ª√– ‘∑∏‘º≈„π°“√¬—∫¬—ÈßÕπÿ¡Ÿ≈Õ‘ √– Ÿß

´÷Ëß¡’ª√–‚¬™πåμàÕ ÿ¢¿“æ  “¡“√∂™à«¬ªÑÕß°—π‚√§

μà“ß Ê ‰¥âÀ≈“¬™π‘¥

°‘μμ‘°√√¡ª√–°“»

¢Õ¢Õ∫§ÿ≥§≥–∑√—æ¬“°√∏√√¡™“μ‘ ¡À“

«‘∑¬“≈—¬‡∑§‚π‚≈¬’√“™¡ß§≈Õ’ “π «‘∑¬“‡¢μ °≈π§√

∑’Ë„Àâ§«“¡Õπÿ‡§√“–Àå ∂“π∑’Ë ‡§√◊ËÕß¡◊Õ·≈–Õÿª°√≥å

„π°“√∑”«‘®—¬„π§√—Èßπ’È
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