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‡§Õ ‘́µ‘π‡ªìπ “√µâ“πÕÕ°´‘‡¥™—π∑’Ë ”§—≠µ—«Àπ÷Ëß´÷Ëßæ∫‰¥â¡“°„πº—° º≈‰¡â ¥Õ°‰¡â ·≈– ™“ ¡’°“√æ—≤π“º≈‘µ¿—≥±å®“°
‡§Õ ‘́µ‘π ‡æ◊ËÕª√–‚¬™πåµàÕ°“√√—°…“‚√§·≈–/À√◊Õ‡ √‘¡ ÿ¢¿“æ¡“°¡“¬À≈“¬√Ÿª·∫∫ ®÷ßπ”‡§Õ´‘µ‘π¡“‡ªìπ “√µ—«Õ¬à“ß¢Õß “√µâ“π
ÕÕ° ‘́‡¥™—π°≈ÿà¡ø≈“‚«πÕ¬¥å ‡æ◊ËÕ»÷°…“‡æ◊ËÕ‡¢â“„®ªí®®—¬∑’Ë¡’º≈µàÕ°“√ ≈“¬µ—«À√◊Õ°“√ªÑÕß°—π‡æ◊ËÕ„Àâ‡°‘¥§«“¡§ßµ—« Õ—π®–‡ªìπ¢âÕ¡Ÿ≈
 ”§—≠„π°“√‡µ√’¬¡º≈‘µ¿—≥±å ÿ¢¿“æµà“ßÊ ¿“«–∑’Ë»÷°…“‰¥â·°à ™π‘¥·≈–§à“§«“¡‡ªìπ°√¥¥à“ß¢Õßµ—«∑”≈–≈“¬ Õÿ≥À¿Ÿ¡‘ ‚≈À–ªπ‡ªóôÕπ
·≈–°“√‡µ‘¡ “√µâ“πÕÕ°´‘‡¥™—πÕ◊Ëπ„π°√≥’π’È„™â«‘µ“¡‘π´’´÷Ëßπ‘¬¡„™â„πº≈‘µ¿—≥±å ÿ¢¿“æµà“ßÊ ∑¥ Õ∫§«“¡§ßµ—«¢Õß‡§Õ´‘µ‘πÀ≈—ß
‡°Á∫√—°…“‡ªìπ‡«≈“ 5 «—π «—¥ª√‘¡“≥‡§Õ´‘µ‘π§ß‡À≈◊Õµ≈Õ¥√–¬–‡«≈“°“√‡°Á∫√—°…“¥â«¬‡§√◊ËÕß¬Ÿ«’ ‡ª°‚∑√‚ø‚µ¡‘‡µÕ√å∑’Ë§«“¡¬“«§≈◊Ëπ
373 π“‚π‡¡µ√ º≈°“√»÷°…“æ∫«à“‡§Õ ‘́µ‘π„πµ—«∑”≈–≈“¬Õ‘π∑√’¬å¡’§«“¡§ßµ—«¡“°°«à“µ—«∑”≈–≈“¬∑’Ë¡’πÈ”‡ªìπÕß§åª√–°Õ∫ ÷́Ëß
§ß‡À≈◊Õª√–¡“≥ 50% À≈—ß®“°‡°Á∫‰«â 2 «—π °“√‡°Á∫„πµŸâ‡¬Áπ (ª√–¡“≥ 4 Õß»“‡´≈‡´’¬ ) ™à«¬‡æ‘Ë¡§«“¡§ßµ—« ¥à“ß·≈–‚≈À–
∑’Ëªπ‡ªóôÕπ‡ªìπµ—«‡√àß°“√ ≈“¬µ—«¢Õß‡§Õ´‘µ‘π∑’Ë≈–≈“¬„ππÈ” ¥—ßπ—Èπ°“√æ—≤π“º≈‘µ¿—≥±å®“°‡§Õ´‘µ‘π‡æ◊ËÕª√–‚¬™πå„π°“√‡ªìπ “√

Abstract

Quercetin, an effective antioxidation agent, could be found in vegetables, fruits, and flowers, and tea.
Several healthcare products containing quercetin had been developed for use as disease prevention and/or food
supplements. Owing to its signigicance, quercetin is chosen for this study as a representative to an antioxidation of
flavonoids grop. The data provide information factors causing degradation and stabilization of quercetin which will
be important in the development of its derived healthcare products.  These influent factors included types and pH of
solvent, temperature, an interference of metal, and vitamin C, which is popularly used in various healthcare products.
The stability of quercetin was analyzed by measuring quercetin content using UV spectrophotometer at 373 nm
within 5 days of storage time. The results showed that quercetin in organic solvent were higher stable than in
aqueous system which it found about 50% after 2 days of storage time. Refrigerator accelerated the degradation of
quercetin in aqueous system. Temperature under refrigeration could prolong its stability, while basic condition and
the metal contamination. Therefore, all above conditions has to be controlled throughout the steps of preparation and
processing to storage in order to keep the quality and antioxidant activity of quercetin in healthcare products.
Keywords: Antioxidation, flavonoids , quercetin, stability
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∫∑π”

§«“¡„ à„®µàÕ ÿ¢¿“æµπ‡Õß∑”„Àâ¡πÿ…¬å π„®
„ΩÉÀ“§«“¡√Ÿâ‡°’Ë¬«°—∫°“√‡≈◊Õ°„™âº≈‘µ¿—≥±å∑’Ë¡’ à«πº ¡
‡ªìπ “√®“°·À≈àß∏√√¡™“µ‘·≈–≈¥°“√√—∫ “√‡§¡’ —ß‡§√“–Àå
‡¢â“ Ÿà√à“ß°“¬ º≈‘µ¿—≥±åµà“ßÊ ∑’Ë¡’°“√‡µ‘¡ “√ °—¥®“°æ◊™
º—°·≈–º≈‰¡â‰¥â√—∫§«“¡π‘¬¡‡æ‘Ë¡¢÷Èπ °“√æ—≤π“º≈‘µ¿—≥±å
®“° “√∏√√¡™“µ‘¬—ß‡ªìπ°“√‡æ‘Ë¡¡Ÿ≈§à“ ‘π§â“æ◊Èπ∫â“π
 àß‡ √‘¡§ÿ≥¿“æ™’«‘µ·≈– √â“ß√“¬‰¥â„Àâ·°à∑âÕß∂‘Ëπ æ◊™º—°
µ√–°Ÿ≈À—« (allium family vegetable) ‡™àπ À—«ÀÕ¡
(onion; Allium cepa Linn.) º—°µ√–°Ÿ≈º—°°“¥ (Brassica
family vegetable) ™“ (tea; Camellia Sinensis Linn.)
º≈‰¡â ‡™àπ Õßÿàπ (grape; Vitis spp.) ·≈–√«¡‰ª∂÷ß
º≈‘µ¿—≥±å®“°Õßÿàπ‰¥â·°à‰«πå (wine) ‡ªìπ°≈ÿà¡¢Õßæ◊™
´÷Ëßæ∫ “√„π°≈ÿà¡ø≈“‚«πÕ¬¥å (flavonoids) ∑’Ë™◊ËÕ«à“
‡§Õ´‘µ‘π (quercetin; 3,3',4û5,7-pentahydroxy flavone)
 “√™π‘¥π’È¡’§«“¡ “¡“√∂„π°“√µâ“πÕÕ° ‘́‡¥™—π·≈–¡’°“√
æ—≤π“‡ªìπº≈‘µ¿—≥±å‡æ◊ËÕ ÿ¢¿“æ·≈–‡§√◊ËÕß ”Õ“ß
À≈“°À≈“¬√Ÿª·∫∫¡“°∑’Ë ÿ¥„πªí®®ÿ∫—π
      “√ª√–°Õ∫∑’Ë¡’ Ÿµ√‚§√ß √â“ßæÕ≈‘øîπÕ≈‘°
(polyphenolic compounds) ‰¥â·°à ø≈“‚«πÕ¬¥å
·≈–°√¥øïπÕ≈‘° (phenolic acid) æ∫∑—Ë«‰ª„π„∫ ≈”µâπ
·≈–‡ª≈◊Õ°¢Õßæ◊™ ø≈“‚«πÕ¬¥å ¬—ß®”·π°µ“¡‚§√ß √â“ß
ÕÕ°‡ªìπ°≈ÿà¡¬àÕ¬ ‡™àπ ·Õπ‚∏‰´¬“π‘¥‘π (anthocyanidins)
‰Õ‚´ø≈“«“πÕ¬¥å (isoflavanoids)  ø≈“·«π(flavanes)
ø≈“«“‚ππ(flavanones)  ø≈“«“πÕ≈ (flavanols) ø≈“‚«π
(flavones) ·≈–ø≈“‚«πÕ≈(flavonols) · ¥ß‚§√ß √â“ß
‡ªìπµ—«Õ¬à“ß¥—ß Fig. 1 (Formica and Regelson, 1995;
Ratnam et†al., 2006) ‡§Õ ‘́µ‘π®—¥‡ªìπ “√∑’Ë ”§—≠
∑’Ë ÿ¥µ—«Àπ÷Ëß„π°≈ÿà¡¬àÕ¬ø≈“‚«πÕ≈  ¡’ª√–‚¬™πå™à«¬≈¥
§«“¡‡ ’Ë¬ß¢Õß°“√‡°‘¥‚√§Õ—π‡π◊ËÕß¡“®“°Õπÿ¡Ÿ≈Õ‘ √–

‰¥âªÑÕß°—π‚√§À—«„® (Cook and Samman, 1996; Ajay
et†al., 2006a) ªÑÕß°—πº‘«Àπ—ß∂Ÿ°∑”≈“¬¥â«¬· ß·¥¥
(Bonina et†al., 1996; Casagrande et†al., 2006)
ªÑÕß°—π‚√§‡∫“À«“π (Coskun et†al., 2005; Ajay
et†al., 2006b) ·≈–ªÑÕß°—π‡´≈≈åª√– “∑®“°¿“«–‡§√’¬¥
ÕÕ°´‘‡¥™—π (oxidative stress) (Heo and Lee, 2004;
Cho et†al., 2006) ®÷ß¡’‚Õ°“ „π°“√æ—≤π“‡ªìπ
º≈‘µ¿—≥±å ”À√—∫„™âªÑÕß°—π‚√§¡–‡√Áß ‚√§À≈Õ¥‡≈◊Õ¥
‚√§√–∫∫ª√– “∑ ‚√§√–∫∫¿Ÿ¡‘§ÿâ¡°—π ‚√§À—«„® ‚√§
‡∫“À«“π·≈–ªÑÕß°—π°“√‡ ◊ËÕ¡«—¬ ‡ªìπ “√∑’Ë¡’§«“¡«àÕß‰«
·≈–¡’ª√– ‘∑∏‘¿“æ„πªØ‘°‘√‘¬“µâ“πÕÕ°´‘‡¥™—π ¥—ßπ—Èπ®÷ß
‡ ◊ËÕ¡ ¿“æ‰¥â√«¥‡√Á«¿“¬„µâ¿“«–Àπ÷ËßÊ ¥â«¬°“√»÷°…“
‡æ◊ËÕ‡¢â“„®¿“«–‡√àß/™–≈Õ°“√‡ ◊ËÕ¡ ¿“æÀ√◊Õ°“√ ≈“¬µ—«
¢Õß “√π’È‡ªìπ ‘Ëß ”§—≠ ”À√—∫°“√æ—≤π“º≈‘µ¿—≥±å·≈–
¬—ß¡’ à«π™à«¬„Àâ‡°…µ√°√‡¢â“„®°√–∫«π°“√„π¢≥–
‡°Á∫‡°’Ë¬«º≈º≈‘µæ◊™º—° ∑”„Àâ∂πÕ¡√—°…“ “√ ”§—≠‰«â
„Àâ¡“°∑’Ë ÿ¥ ∑”„Àâæ—≤π“º≈‘µ¿—≥±å‰¥â§ÿ≥¿“æ¥’∑’Ë ÿ¥
Õ’°∑“ßÀπ÷Ëß¥â«¬

§«“¡§ßµ—«‡ªìπªí®®—¬ ”§—≠∑’Ë‡°’Ë¬«¢âÕß°—∫°“√
º≈‘µº≈‘µ¿—≥±å ‚¥¬∑—Ë«‰ª “√µâ“πÕÕ° ‘́‡¥™—π¢≥–Õ¬Ÿà
„πæ◊™¡’§«“¡§ßµ—«√–¥—∫Àπ÷Ëß ·µàÀ“° °—¥·≈–·¬° “√
 °—¥„π√Ÿª “√≈–≈“¬¡—°®–‡√‘Ë¡ªØ‘°‘√‘¬“ÕÕ°´‘‡¥™—π∑”„Àâ
‡ ◊ËÕ¡ ¿“æ‰¡à “¡“√∂ÕÕ°ƒ∑∏‘Ïµâ“πÕÕ° ‘́‡¥™—π‰¥âµàÕ‰ª
ªí®®—¬À≈“¬ªí®®—¬æ∫«à“¡’ à«π‡°’Ë¬«¢âÕß°—∫§«“¡§ßµ—«
¢Õß “√µâ“πÕÕ°´‘‡¥™—π‰¥â·°à ÕÕ°´‘‡®π´÷Ëß∂◊Õ«à“‡ªìπªí®®—¬
 ”§—≠„π°“√‡°‘¥ªØ‘°‘√‘¬“°“√ ≈“¬µ—«·∫∫ÕÕ°´‘‡¥™—π
πÕ°®“°π’È ‚≈À–Àπ—°·≈–Õÿ≥À¿Ÿ¡‘¬—ß∂Ÿ°æ∫«à“‡ªìπªí®®—¬
∑’Ë¡’ à«π‡√àß„Àâ‡°‘¥°“√ ≈“¬µ—«¡“°¢÷Èπ (Makris et al.,
2000) ªï 2004 Pinelo et al. ‰¥â»÷°…“·≈–√“¬ß“π º≈
¢Õß™π‘¥¢Õßµ—«∑”≈–≈“¬‚¥¬‡©æ“–µ—«∑”≈–≈“¬∑’Ë¡’πÈ”
‡ªìπÕß§åª√–°Õ∫ «à“¡’º≈°√–∑∫µàÕ°“√ ≈“¬µ—«¢Õß

µâ“πÕÕ° ‘́‡¥™—πµâÕß§«∫§ÿ¡ªí®®—¬µà“ß Ê µ—Èß·µà¢—ÈπµÕπ°“√‡µ√’¬¡«—µ∂ÿ¥‘∫ °√–∫«π°“√º≈‘µ‰ª®π°√–∑—Ëß°“√‡°Á∫√—°…“ ®–∑”„Àâ
º≈‘µº≈‘µ¿—≥±å‰¥â§ÿ≥¿“æ·≈–¡’ª√‘¡“≥ “√µâ“πÕÕ°´‘‡¥™—π§ß‡À≈◊Õ„ÀâÕÕ°ƒ∑∏‘Ï‰¥â¡“°∑’Ë ÿ¥

§” ”§—≠: §«“¡§ßµ—«, ‡§Õ´‘µ‘π, ø≈“‚«πÕ¬¥å,  “√µâ“πÕÕ°´‘‡¥™—π
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‡§Õ´‘µ‘πÕ¬à“ß™—¥‡®π ¢≥–‡¥’¬«°—π°“√„™â “√µâ“π
ÕÕ°´‘‡¥™—πÕ◊Ëπ ‡™àπ «‘µ“¡‘π´’ ∑’Ëπ”¡“√à«¡º ¡„πº≈‘µ¿—≥±å
æ∫«à“¡’ à«π™à«¬‡æ‘Ë¡§«“¡§ßµ—«‰¥â (van der Woude
et al., 2003)  ·≈–§à“§«“¡‡ªìπ°√¥-¥à“ß¢Õßµ—«∑”≈–≈“¬
‡ªìπÕ’°ªí®®—¬Àπ÷Ëß∑’Ë¡’º≈µàÕ°“√·µ°µ—«¢Õß “√ ∑”„Àâ
 “¡“√∂· ¥ßº≈°√–∑∫µàÕ§«“¡§ßµ—«µ≈Õ¥®π°“√
ÕÕ°ƒ∑∏‘Ï¢Õß “√‰¥â

¥—ßπ—Èπ °“√«‘®—¬π’È®÷ß∑”°“√»÷°…“§«“¡§ßµ—«
¢Õß “√µâ“πÕÕ°´‘‡¥™—πµ—«Õ¬à“ß§◊Õ ‡§Õ´‘µ‘π ¿“¬„µâ¿“«–
µà“ßÊ ‰¥â·°à ™π‘¥µ—«∑”≈–≈“¬ §à“§«“¡‡ªìπ°√¥-¥à“ß¢Õß
Õÿ≥À¿Ÿ¡‘ ‚≈À–Àπ—°ªπ‡ªóôÕπ ª√‘¡“≥ÕÕ° ‘́‡®π·≈– “√

µâ“πÕÕ°´‘‡¥™—π∑’Ëπ‘¬¡„™â„πº≈‘µ¿—≥±å ÿ¢¿“æµà“ßÊ
¡“°∑’Ë ÿ¥µ—«Àπ÷Ëß §◊Õ «‘µ“¡‘π´’ ‚¥¬§“¥À¡“¬«à“¢âÕ¡Ÿ≈
„π‡√◊ËÕß§«“¡§ßµ—«∑’Ë‰¥â√—∫®–‡ªìπ¢âÕ¡Ÿ≈æ◊Èπ∞“π¢Õß°“√
‡≈◊Õ°„™â ¿“«–∑’Ë‡À¡“– ¡„π°“√≈¥‚Õ°“ °“√ ≈“¬µ—«
¢Õß “√·≈–§ß§ÿ≥¿“æ°“√ÕÕ°ƒ∑∏‘Ï∑’Ë ”§—≠¢Õß “√
„π°√–∫«π°“√æ—≤π“º≈‘µ¿—≥±å∑’Ë¡’ “√µâ“πÕÕ°´‘‡¥™—π
µàÕ‰ª Õ’°∑—Èßº≈®“°°“√»÷°…“‚¥¬‡≈◊Õ°„™â‡§Õ´‘µ‘π‡ªìπ “√
µâ“πÕÕ°´‘‡¥™—πµâπ·∫∫¢Õß°“√»÷°…“§«“¡§ßµ—«„π√–∫∫
µà“ßÊ ∑’Ë‡≈◊Õ°  “¡“√∂π”‰ª„™âª√–‡¡‘π‡√◊ËÕß§«“¡§ßµ—«
·≈–ªí®®—¬∑’Ë¡’º≈°√–∑∫µàÕ§«“¡§ßµ—«¢Õß “√µâ“π
ÕÕ°´‘‡¥™—πÕ◊ËπÊ ∑’Ë¡’‚§√ß √â“ß„°≈â‡§’¬ß°—π‰¥âµàÕ‰ª

Fig. 1 The structure of some flavonoids compouds
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«‘∏’°“√∑¥≈Õß

1.  “√‡§¡’
 “√‡§¡’∑’Ë„™â„π°“√»÷°…“ª√–°Õ∫¥â«¬ ‡§Õ´‘µ‘π

æÕ≈‘‡Õ∑‘≈≈’π‰°≈§Õ≈ 400 (polyethylene glycol 400
¬àÕ«à“ PEG 400) ‚æ√æ‘≈’π‰°≈§Õ≈ (propylene
glycol ¬àÕ«à“ PG) ®“°∫√‘…—∑ Sigma (Barcelona, Spain)
‡Õ∑‘≈·Õ≈°ÕŒÕ≈å (ethyl alcohol, BDH, Poole, UK)
æÕ≈‘́ Õ√å‡∫µ 80 (polysorbate 80 ¬àÕ«à“ PS 80) ‚´‡¥’¬¡
‰¥‰Œ‚¥√‡®πøÕ ‡øµ (sodiumdihydrogenphaphate)
·≈–·¡°π’‡´’¬¡§≈Õ‰√¥å (magnesium chloride)
®“° Ajax Finechem (Seven Hills, Australia) ·≈–
‰¥‚´‡¥’¬¡‰Œ‚¥√‡®πøÕ ‡øµ (disodium hydrogen
phosphate) ®“° Fluka (Buchs, Germany)
2. ™π‘¥·≈–§«“¡‡ªìπ°√¥-¥à“ß¢Õßµ—«∑”≈–≈“¬

≈–≈“¬‡§Õ´‘µ‘π„πµ—«∑”≈–≈“¬ 6 ™π‘¥ ‰¥â·°à
πÈ” øÕ ‡øµ∫—ø‡øÕ√å (§à“§«“¡‡ªìπ°√¥-¥à“ß 7.4) ‡Õ∑‘≈-
·Õ≈°ÕŒÕ≈å æÕ≈‘‡Õ∑‘≈≈’π‰°≈§Õ≈ 400 ‚æ√æ‘≈’π‰°≈
§Õ≈·≈–æÕ≈‘´Õ√å‡∫µ 80 ‚¥¬„Àâ “√≈–≈“¬‡§Õ ‘́µ‘π
„ππÈ”¡’§«“¡‡¢â¡¢âπ 0.1 ‰¡‚§√°√—¡µàÕ¡‘≈≈‘≈‘µ√·≈–‡ªìπ
1 ‰¡‚§√°√—¡µàÕ¡‘≈≈‘≈‘µ√ ”À√—∫√–∫∫øÕ ‡øµ∫—ø‡øÕ√å
 à«π “√≈–≈“¬Õ◊ËπÊ ¡’§«“¡‡¢â¡¢âπ‡§Õ´‘µ‘π‡ªìπ 10
‰¡‚§√°√—¡µàÕ¡‘≈≈‘≈‘µ√ ∑—Èßπ’È ‡ªìπº≈‡π◊ËÕß®“°§à“§«“¡
 “¡“√∂„π°“√≈–≈“¬‰¥â¢Õß‡§Õ ‘́µ‘π„πµ—«∑”≈–≈“¬
·µà≈–™π‘¥‰¡à‡∑à“°—π´÷Ëß®–¡’§à“µË”¡“°„ππÈ”·≈–√–∫∫∑’Ë¡’πÈ”
‡ªìπÕß§åª√–°Õ∫ Ÿß

 ”À√—∫°“√»÷°…“º≈¢Õß§à“§«“¡‡ªìπ°√¥-¥à“ß
¢Õß “√≈–≈“¬µàÕ§«“¡§ßµ—«¢Õß‡§Õ ‘́µ‘π ∑”°“√‡µ√’¬¡
 “√≈–≈“¬‡§Õ´‘µ‘π„ππÈ”∑’Ë§«“¡‡¢â¡¢âπ 0.1 ‰¡‚§√°√—¡
µàÕ¡‘≈≈‘≈‘µ√ ª√—∫§à“§«“¡‡ªìπ°√¥-¥à“ß¢Õß “√≈–≈“¬‡ªìπ
3 7 ·≈– 9 µ“¡≈”¥—∫

 “√≈–≈“¬‡§Õ´‘µ‘π®“°°“√∑¥≈Õß‡æ◊ËÕ»÷°…“
º≈¢Õß™π‘¥¢Õß “√≈–≈“¬·≈–º≈¢Õß§à“§«“¡‡ªìπ
°√¥-¥à“ß π’È ∂Ÿ°‡°Á∫¿“¬„µâ°“√§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘∑’Ë 25 Õß»“
‡´≈‡´’¬  ‡ªìπ‡«≈“ 5 «—π ‚¥¬®–∑”°“√«—¥ª√‘¡“≥ “√
‡§Õ´‘µ‘π ≥ ‡«≈“‡√‘Ë¡µâπ°“√∑¥≈Õß·≈–ª√‘¡“≥ “√∑’Ë
‡ª≈’Ë¬π‰ªµ≈Õ¥™à«ß‡«≈“¢Õß°“√‡°Á∫√—°…“

3. Õÿ≥À¿Ÿ¡‘
‡µ√’¬¡ “√≈–≈“¬‡§Õ ‘́µ‘π„ππÈ”∑’Ë§«“¡‡¢â¡¢âπ

0.1 ‰¡‚§√°√—¡µàÕ¡‘≈≈‘≈‘µ√ ·∫àß “√≈–≈“¬‡ªìπ 3 ™ÿ¥
‡°Á∫ “√·µà≈–™ÿ¥∑’ËÕÿ≥À¿Ÿ¡‘ 4, 25 ·≈– 37 Õß»“‡´≈‡´’¬ 
‡ªìπ‡«≈“ 5 «—π «—¥ª√‘¡“≥ “√‡§Õ´‘µ‘π ≥ ‡«≈“‡√‘Ë¡µâπ
°“√∑¥≈Õß ·≈–ª√‘¡“≥ “√∑’Ë‡ª≈’Ë¬π‰ªµ≈Õ¥™à«ß‡«≈“
¢Õß°“√‡°Á∫√—°…“
4.  “√ªπ‡ªóôÕπ®”æ«°‚≈À–

‚≈À–∑’Ë‡≈◊Õ°»÷°…“‰¥â·°à ·¡°π’‡´’¬¡§≈Õ‰√¥å
‚¥¬‡µ√’¬¡≈–≈“¬·¡°π’‡´’¬¡§≈Õ‰√¥å„ππÈ”„Àâ¡’§«“¡
‡¢â¡¢âπ‡ªìπ 1 ‚¡≈“√å‡æ◊ËÕ„™â‡ªìπ “√µ—Èßµâπ ‡µ√’¬¡ “√
≈–≈“¬‡§Õ ‘́µ‘π„ππÈ”∑’Ë§«“¡‡¢â¡¢âπ 0.1 ‰¡‚§√°√—¡µàÕ
¡‘≈≈‘≈‘µ√ ®“°π—Èπ ‡µ‘¡ “√≈–≈“¬·¡°π’‡´’¬¡§≈Õ‰√¥å
≈ß‰ª„π “√≈–≈“¬‡§Õ ‘́µ‘π„Àâ‰¥â§«“¡‡¢â¡¢âπ ÿ∑∏‘¢Õß
·¡°π’‡´’¬¡§≈Õ‰√¥å„π “√≈–≈“¬¥—ß°≈à“«‡ªìπ 0.01 0.05
·≈– 0.1 ‚¡≈“√å ‡°Á∫ “√≈–≈“¬·µà≈–™ÿ¥∑’ËÕÿ≥À¿Ÿ¡‘ 25
Õß»“‡´≈‡´’¬  ‡ªìπ‡«≈“ 5 «—π «—¥ª√‘¡“≥ “√‡§Õ´‘µ‘π
≥ ‡«≈“‡√‘Ë¡µâπ°“√∑¥≈Õß ·≈–ª√‘¡“≥ “√∑’Ë‡ª≈’Ë¬π‰ª
µ≈Õ¥™à«ß‡«≈“¢Õß°“√‡°Á∫√—°…“
5. ÕÕ°´‘‡®π

‡µ√’¬¡ “√≈–≈“¬‡§Õ ‘́µ‘π„ππÈ”∑’Ë§«“¡‡¢â¡¢âπ
0.1 ‰¡‚§√°√—¡µàÕ¡‘≈≈‘≈‘µ√ ·∫àß “√≈–≈“¬‡ªìπ 2 ™ÿ¥
‡°Á∫ “√™ÿ¥∑’Ë¡’°“√§«∫§ÿ¡„Àâ¡’ª√‘¡“≥ÕÕ° ‘́‡®π„π√–∫∫
πâÕ¬∑’Ë ÿ¥ ‚¥¬°“√·∑π∑’ËÕ“°“»¥â«¬°ä“´‰π‚µ√‡®π
°àÕπ®–ªî¥À≈Õ¥∑¥≈Õß¥â«¬Õ≈Ÿ¡‘‡π’¬¡øÕ≈å¬·≈–‡°Á∫
„π ¿“«– Ÿ≠≠“°“» ‚¥¬„™â‡§√◊ËÕßªíö¡Õ“°“»ÕÕ°®“°
¿“™π–∑’Ë‡°Á∫ ¢≥–∑’Ë “√Õ’°™ÿ¥‡°Á∫„π¿“™π–∑’Ë‰¡à¡’°“√
§«∫§ÿ¡ª√‘¡“≥ÕÕ°´‘‡®π ‡°Á∫ “√∑—Èß Õß™ÿ¥∑’ËÕÿ≥À¿Ÿ¡‘ 25
Õß»“‡´≈‡´’¬  ‡ªìπ‡«≈“ 5 «—π «—¥ª√‘¡“≥ “√‡§Õ´‘µ‘π
≥ ‡«≈“‡√‘Ë¡µâπ°“√∑¥≈Õß·≈–ª√‘¡“≥ “√∑’Ë‡ª≈’Ë¬π‰ª
µ≈Õ¥™à«ß‡«≈“¢Õß°“√‡°Á∫√—°…“
6. «‘µ“¡‘π´’

‡µ√’¬¡≈–≈“¬«‘µ“¡‘π´’„π “√≈–≈“¬øÕ ‡øµ
∫—ø‡øÕ√å„Àâ¡’§«“¡‡¢â¡¢âπ‡ªìπ 1 ‚¡≈“√å‡æ◊ËÕ„™â‡ªìπ “√
µ—Èßµâπ ‡µ√’¬¡ “√≈–≈“¬‡§Õ´‘µ‘π„ππÈ”∑’Ë§«“¡‡¢â¡¢âπ 1
‰¡‚§√°√—¡µàÕ¡‘≈≈‘≈‘µ√ ®“°π—Èπ‡µ‘¡«‘µ“¡‘π´’≈ß‰ª„π
 “√≈–≈“¬‡§Õ´‘µ‘π„Àâ‰¥â§«“¡‡¢â¡¢âπ ÿ∑∏‘¢Õß«‘µ“¡‘π´’
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„π “√≈–≈“¬¥—ß°≈à“«‡ªìπ 0.01  0.05  ·≈– 0.1 ‚¡≈“√å
‡°Á∫ “√≈–≈“¬·µà≈–™ÿ¥∑’ËÕÿ≥À¿Ÿ¡‘ 25 Õß»“‡´≈‡´’¬ 
‡ªìπ‡«≈“ 5 «—π «—¥ª√‘¡“≥ “√‡§Õ´‘µ‘π ≥ ‡«≈“‡√‘Ë¡µâπ
°“√∑¥≈Õß ·≈–ª√‘¡“≥ “√∑’Ë‡ª≈’Ë¬π‰ªµ≈Õ¥™à«ß‡«≈“
¢Õß°“√‡°Á∫√—°…“
7. °“√«‘‡§√“–Àå

°“√«‘‡§√“–Àåª√‘¡“≥‡§Õ´‘µ‘π„π°“√∑¥≈Õßπ’È
‡ªìπ°“√µ√«®«—¥¥â«¬‡§√◊ËÕß¬Ÿ«’ ‡ª°‚∑√‚ø‚µ¡‘‡µÕ√å ‚¥¬
°“√«—¥§à“°“√¥Ÿ¥°≈◊π· ß¢Õß‡§Õ´‘µ‘π∑’Ë§à“§«“¡¬“«§≈◊Ëπ
373 π“‚π‡¡µ√

º≈°“√»÷°…“·≈–«‘®“√≥å

1. ™π‘¥·≈–§«“¡‡ªìπ°√¥¥à“ß¢Õßµ—«∑”≈–≈“¬
µ—«∑”≈–≈“¬¡’§«“¡ ”§—≠„π¢—ÈπµÕπ‡µ√’¬¡

º≈‘µ¿—≥±å °“√∑¥ Õ∫º≈‘µ¿—≥±å‰¥â·≈–™à«¬„Àâ‡°‘¥°“√
≈–≈“¬¢Õß “√µâ“πÕÕ° ‘́‡¥™—π„πº≈‘µ¿—≥±å‡¡◊ËÕ‡¢â“ Ÿà
√à“ß°“¬°àÕπ∑’Ë “√®–ÕÕ°ƒ∑∏‘Ï „π°“√«‘®—¬π’È‡≈◊Õ°µ—«∑”
≈–≈“¬¡“»÷°…“ 6 ™π‘¥ µ“¡ ¡∫—µ‘·≈–°“√„™âß“π
∑’Ë·µ°µà“ß°—π‰¥â·°à πÈ” ́ ÷Ëß‡ªìπµ—«∑”≈–≈“¬∑’Ë¡’°“√„™â¡“°
∑’Ë ÿ¥ æ∫‰¥âµ—Èß·µà°√–∫«π°“√‡µ√’¬¡ °“√º≈‘µ·≈–‡¢â“
√Ÿª·∫∫º≈‘µ¿—≥±å ‡™àπ πÈ”º≈‰¡â ·≈–¬—ß‡ªìπ à«πª√–°Õ∫
À≈—°¢Õß¢Õß‡À≈«„π√à“ß°“¬ øÕ ‡øµ∫—ø‡øÕ√å (PBS)
∑’Ë§à“§«“¡‡ªìπ°√¥-¥à“ß 7.4 ‡π◊ËÕß®“°„°≈â‡§’¬ß°—∫§à“
°√¥-¥à“ß „π√–∫∫À¡ÿπ‡«’¬π‡≈◊Õ¥ ‡Õ∑‘≈·Õ≈°ÕŒÕ≈å‡ªìπ

µ—«·∑π “√≈–≈“¬∑’Ë¡’°“√„™â¡“°√Õß®“°πÈ” ”À√—∫
°“√‡µ√’¬¡ µ≈Õ¥®π‡¢â“√Ÿª·∫∫º≈‘µ¿—≥±å∑’Ë‰¥â®“°æ◊™ ‡™àπ
°“√ °—¥ “√ ”§—≠®“°æ◊™À√◊Õº≈‘µ¿—≥±å‡§√◊ËÕß¥◊Ë¡∑’Ë¡’
·Õ≈°ÕŒÕ≈åº ¡ æÕ≈‘‡Õ∑‘≈≈’π‰°≈§Õ≈·≈–‚æ√æ‘≈’π
‰°≈§Õ≈ ‡ªìπ “√æÕ≈‘‡¡Õ√å∑”Àπâ“∑’Ë„π°“√‡ªìπµ—«∑”
≈–≈“¬√à«¡„π Ÿµ√µ”√—∫∑“ß‡¿ —™¿—≥±å·≈–æÕ≈‘́ Õ√å‡∫µ
(polysorbate; PS) ‡ªìπ “√≈¥·√ßµ÷ßº‘«¡—°„™â„π Ÿµ√
µ”√—∫∑“ß‡¿ —™¿—≥±å‡æ◊ËÕ™à«¬‡æ‘Ë¡°“√≈–≈“¬¢Õß “√  º≈
°“√∑¥≈Õßæ∫«à“ ‡§Õ ‘́µ‘π∑’Ë≈–≈“¬„πµ—«∑”≈–≈“¬∑’Ë‡ªìπ
πÈ”·≈–øÕ ‡øµ∫—ø‡øÕ√å· ¥ßª√‘¡“≥≈¥µË”≈ßÕ¬à“ß√«¥‡√Á«
®“°ª√‘¡“≥‡√‘Ë¡µâπ®π°√–∑—Ëß‡¢â“ Ÿà™—Ë«‚¡ß∑’Ë 48 ¢Õß°“√
‡°Á∫√—°…“ ‚¥¬¡’ª√‘¡“≥§ß‡À≈◊Õª√–¡“≥√âÕ¬≈– 50
(Fig. 2) ¢≥–∑’Ë‡§Õ´‘µ‘π„πµ—«∑”≈–≈“¬Õ◊Ëπ · ¥ß°“√
 ≈“¬µ—«Õ¬à“ß™â“Ê ¥â«¬Õ—µ√“∑’Ë„°≈â‡§’¬ß°—π ∑—Èßπ’È Õ“®‡ªìπ
º≈‡π◊ËÕß®“°§ÿ≥ ¡∫—µ‘°“√‡ªìπµ—«„ÀâÀ√◊Õ√—∫‚ª√µÕπ
·≈–§«“¡¡’¢—È«¢Õßµ—«∑”≈–≈“¬∑’Ë„™â„π√–∫∫ ÷́Ëß¡’º≈
Õ¬à“ß¡“°µàÕ§«“¡§ßµ—«¢Õß “√„π°≈ÿà¡ø≈“‚«πÕ¬¥å ‚¥¬
‡©æ“–Õ¬à“ß¬‘Ëß ‡§Õ´‘µ‘π∑’Ë®–· ¥ß§ÿ≥ ¡∫—µ‘¢Õß°“√
‡ªìπ “√µâ“πÕÕ° ‘́‡¥™—π‰¥â¥’°«à“‡¡◊ËÕ„™âµ—«∑”≈–≈“¬∑’Ë¡’
¢—È«µË”°«à“πÈ” ‡™àπ ·Õ≈°ÕŒÕ≈å (Pedrielli et†al., 2001;
Pinelo et†al., 2004) ¥â«¬‡Àµÿπ’È°“√‡≈◊Õ°„™â‡§Õ´‘µ‘π
 ”À√—∫º≈‘µ‡ªìπº≈‘µ¿—≥±åª√–‡¿∑µà“ßÊ §«√‡≈◊Õ°„™â
µ—«∑”≈–≈“¬„Àâ‡À¡“– ¡ ‡æ◊ËÕ§ßª√– ‘∑∏‘¿“æ°“√ÕÕ°ƒ∑∏‘Ï
„Àâ‰¥âπ“πµ≈Õ¥Õ“¬ÿ°“√„™âß“π¢Õßº≈‘µ¿—≥±å

Fig. 2 stabity of quercetin in various solvents under under storage temperature at 25 Ìc for
5 days (n=3).
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 ”À√—∫§à“§«“¡‡ªìπ°√¥-¥à“ß¢Õß “√≈–≈“¬
∂◊Õ«à“‡ªìπÕ’°Àπ÷Ëßªí®®—¬∑’Ë¡’º≈µàÕ°“√·µ°µ—«¢Õß “√
´÷Ëß “¡“√∂ àßº≈°√–∑∫µàÕ§«“¡§ßµ—«·≈–ª√– ‘∑∏‘¿“æ
„π°“√µâ“πÕÕ°´‘‡¥™—π¢Õß‡§Õ´‘µ‘π ¥—ßπ—Èπ®÷ß¡’§«“¡
®”‡ªìπ∑’ËµâÕß»÷°…“ ‡æ◊ËÕ∑√“∫∂÷ßæƒµ‘°√√¡¢Õß‡§Õ´‘µ‘π
„π “√≈–≈“¬∑’Ë§à“§«“¡‡ªìπ°√¥-¥à“ß·µ°µà“ß°—π  Õ—π®–
Fig. 3 · ¥ßº≈°“√»÷°…“º≈°√–∑∫¢Õß§à“§«“¡‡ªìπ
°√¥-¥à“ß∑’Ë¡’µàÕ§«“¡§ßµ—«¢Õß‡§Õ ‘́µ‘π∑’Ë≈–≈“¬„ππÈ”
‡ âπ°√“ø∫Õ°‰¥â∂÷ßæƒµ‘°√√¡°“√ ≈“¬µ—«¢Õß “√≈–≈“¬

‡§Õ´‘µ‘π∑’Ë¡’§à“§«“¡‡ªìπ°√¥-¥à“ß §◊Õ 3, 7 ·≈– 9
¥â«¬Õ—µ√“∑’Ë·µ°µà“ß°—π ‡§Õ ‘́µ‘π„π “√≈–≈“¬∑’Ë‡ªìπ°≈“ß
·≈–°√¥¡’°“√‡ª≈’Ë¬π·ª≈ßª√‘¡“≥À√◊Õ°“√ ≈“¬µ—«™â“°«à“
°√≥’ “√≈–≈“¬∑’Ë‡ªìπ¥à“ß ¥—ßπ—Èπ °“√‡µ√’¬¡ “√≈–≈“¬
À√◊Õº≈‘µº≈‘µ¿—≥±å®÷ß§«√∑”„π ¿“«–∑’Ë§àÕπ¢â“ß‡ªìπ
°√¥À√◊Õ°≈“ß‚¥¬À≈’°‡≈’Ë¬ß ¿“«–∑’Ë‡ªìπ¥à“ß ‡æ◊ËÕ™à«¬
„π‡√◊ËÕß§«“¡§ßµ—«¢Õß‡§Õ ‘́µ‘π ‡æ◊ËÕ„Àâ§ßª√– ‘∑∏‘¿“æ
°“√ÕÕ°ƒ∑∏‘Ïµâ“πÕÕ° ‘́‡¥™—π

Fig.  3 Stability of quercetin in  water at pH
3,7 and 9 under storage temperature
at 25 Ìc for 5 days (n=3).

2. Õÿ≥À¿Ÿ¡‘
Õÿ≥À¿Ÿ¡‘‡ªìπªí®®—¬∑’Ë‡°’Ë¬«¢âÕßµ—Èß·µà¢—ÈπµÕπ¢Õß

°“√‡µ√’¬¡ °“√º≈‘µµ≈Õ¥®π°√–∑—Ëß°“√‡°Á∫√—°…“Õÿ≥À¿Ÿ¡‘
∑’Ë‡≈◊Õ°∑”°“√»÷°…“„π∑’Ëπ’È §◊Õ 4, 25 ·≈– 37 Õß»“‡´≈‡´’¬ 
‡π◊ËÕß®“°∑’Ë 4 Õß»“‡´≈‡ ’́¬  ‡ªìπÕÿ≥À¿Ÿ¡‘µË”∑’ËÕ“®¡’
°“√‡≈◊Õ°„™â„Àâ‡À¡“– ¡°—∫ “√∑’Ë∑π§«“¡√âÕπ‰¥âπâÕ¬À√◊Õ
„™â ”À√—∫‡°Á∫√—°…“º≈‘µ¿—≥±å ∑’Ë 25 Õß»“‡´≈‡´’¬ 
‡ªìπ§à“¢ÕßÕÿ≥À¿Ÿ¡‘ÀâÕß·≈–∑’Ë 37 Õß»“‡´≈‡´’¬  ‡ªìπ
Õÿ≥À¿Ÿ¡‘¢Õß√à“ß°“¬¡πÿ…¬å ´÷ËßÕ“®„™â‡ªìπ¢âÕ¡Ÿ≈ª√–°Õ∫
°“√Õ∏‘∫“¬∂÷ßæƒµ‘°√√¡¢Õß “√¿“¬À≈—ß°“√√—∫‡¢â“ Ÿà
√à“ß°“¬„π√Ÿª·∫∫µà“ßÊ ∑—Èßπ’È¬—ß‡ªìπ§à“Õÿ≥À¿Ÿ¡‘∑’Ë„°≈â‡§’¬ß
°—∫Õÿ≥À¿Ÿ¡‘¢ÕßÕ“°“»„π™à«ßÀπâ“√âÕπ¢Õß‰∑¬ º≈°“√
∑¥≈Õß· ¥ß¥—ß Fig. 4 æ∫«à“ °“√‡ª≈’Ë¬π·ª≈ßª√‘¡“≥
‡§Õ´‘µ‘π„π∑ÿ°™à«ßÕÿ≥À¿Ÿ¡‘¡’§«“¡™—πÀ√◊ÕÕ—µ√“°“√

 ≈“¬µ—«∑’Ë„°≈â‡§’¬ß°—π Õ¬à“ß‰√°Áµ“¡∑’ËÕÿ≥À¿Ÿ¡‘µË”∑’Ë 4
Õß»“‡´≈‡´’¬  · ¥ßª√‘¡“≥°“√ ≈“¬µ—«¢Õß‡§Õ´‘µ‘π
πâÕ¬°«à“‡¡◊ËÕ‡«≈“¢Õß°“√‡°Á∫√—°…“¡“°¢÷Èπ Õ—µ√“°“√
 ≈“¬µ—«¡’§à“ Ÿß¢÷Èπ‡¡◊ËÕÕÿ≥À¿Ÿ¡‘ Ÿß¢÷Èπ ∑—Èßπ’È Õ“®‡ªìπº≈
‡π◊ËÕß®“°§«“¡√âÕπ®–‰ª™à«¬‡√àßªØ‘°‘√‘¬“∑’Ë‡°‘¥¢÷Èπ°—∫ “√
‚¥¬‡©æ“–Õ¬à“ß¬‘ËßªØ‘°‘√‘¬“ÕÕ°´‘‡¥™—π ∑”„Àâ “√‡°‘¥°“√
 ≈“¬µ—«‰¥â¡“°¢÷Èπ∑’ËÕÿ≥À¿Ÿ¡‘ Ÿß¢÷Èπ ¥—ß®–‡ÀÁπ‰¥â®“°°“√
»÷°…“¢Õß Pinelo et†al. (2004) ´÷Ëß· ¥ß„Àâ∂÷ßº≈
°√–∑∫¢ÕßÕÿ≥À¿Ÿ¡‘∑’Ë Ÿß¢÷Èπ 60 Õß»“‡´≈‡´’¬  ¡’Õ—µ√“
°“√ ≈“¬µ—«¢Õß‡§Õ ‘́µ‘π Ÿß¡“° ‚¥¬‡©æ“–‡¡◊ËÕ¡’°“√
‡°Á∫√—°…“¡“°°«à“ 10 «—π ¢≥–∑’ËÕÿ≥À¿Ÿ¡‘ 22 Õß»“
‡´≈‡´’¬   “¡“√∂§ß ¿“æ‡§Õ ‘́µ‘π„Àâ¡’°“√‡ª≈’Ë¬π·ª≈ß
πâÕ¬¡“°µ≈Õ¥√–¬–‡«≈“ 3 ‡¥◊Õπ

Fig.  4 Stability of quercetin in water under
storage temperature at 4, 25 and
37 Ìc for 5 days (n=3).
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3.  “√ªπ‡ªóôÕπ®”æ«°‚≈À–
‚≈À–‡ªìπ “√ªπ‡ªóôÕπ∑’Ëæ∫‰¥â∑—Ë«‰ª ‡™àπ ‡À≈Á°

Õ≈Ÿ¡‘‡π’¬¡ ·¡°π’‡´’¬¡  —ß°– ’ ∑Õß·¥ß µ–°—Ë« ·§≈‡´’¬¡
‡ªìπµâπ ́ ÷Ëß “¡“√∂ àßº≈°√–∑∫§ÿ≥ ¡∫—µ‘·≈–§«“¡§ßµ—«
¢Õß “√ ”§—≠‰¥â °“√∑¥≈Õß‡≈◊Õ°„™â·¡°π’‡´’¬¡§≈Õ‰√¥å
´÷Ëß¡—°æ∫‰¥â„ππÈ”°√–¥â“ß ∑”»÷°…“„π™à«ß§«“¡‡¢â¡¢âπ
0.01, 0.05 ·≈– 0.1 ‚¡≈“√å º≈∑’Ë‰¥â√—∫· ¥ß¥—ß  Fig  5
æ∫«à“ °“√‡µ‘¡·¡°π’‡´’¬¡§≈Õ‰√¥å≈ß„π “√≈–≈“¬
‡§Õ´‘µ‘π™à«¬‡æ‘Ë¡§«“¡§ßµ—«¢Õß‡§Õ´‘µ‘π ¥—ß®–‡ÀÁπ
‰¥â®“°ª√‘¡“≥‡§Õ´‘µ‘π„π “√≈–≈“¬‡§Õ ‘́µ‘π∑’Ë¡’°“√‡µ‘¡
·¡°π’‡´’¬¡§≈Õ‰√¥å¡’ª√–¡“≥§ß‡À≈◊Õ¢Õß “√ Ÿß°«à“
 “√≈–≈“¬‡§Õ ‘́µ‘π∑’Ë‰¡à‰¥â¡’°“√‡µ‘¡·¡°π’‡´’¬¡§≈Õ‰√¥å
Õ’°∑—Èß‡¡◊ËÕæ‘®“√≥“§«“¡‡¢â¡¢âπ¢Õß·¡°π’‡´’¬¡§≈Õ‰√¥å
æ∫«à“ §«“¡‡¢â¡¢âπ¡’º≈πâÕ¬¡“°µàÕ°“√ ≈“¬µ—«¢Õß
‡§Õ´‘µ‘π ¥—ßπ—ÈπÕ“®°≈à“«‰¥â«à“°“√ªπ‡ªóôÕπ¢Õß·¡°π’‡ ’́¬¡
§≈Õ‰√¥å°Á¬—ß‡ªìπª√–‚¬™πåµàÕ§«“¡§ßµ—«¢Õß‡§Õ ‘́µ‘π
πÕ°®“°π’È·¡°π’‡´’¬¡§≈Õ‰√¥å¬—ßæ∫«à“‡ªìπ “√ª√–°Õ∫
„πº≈‘µ¿—≥±åÀ≈“¬™π‘¥ ‡™àπ º≈‘µ¿—≥±å®“°∏—≠æ◊™ ¢π¡
À«“π ¢π¡Õ∫ ‚¥¬™à«¬„π‡√◊ËÕß°“√§ß√Ÿª·≈–°“√§ßµ—«
¢Õß ’ ¢Õßº≈‘µ¿—≥±å √«¡∑—Èß∑”Àπâ“∑’Ë‡ªìπ “√°—π‡ ’¬¢Õß

º≈‘µ¿—≥±å‡§√◊ËÕß ”Õ“ßª√–‡¿∑≈â“ßÕÕ°‰¥âÕ’°¥â«¬ ·µà
Õ¬à“ß‰√°Áµ“¡°“√¡’·¡°π’‡´’¬¡§≈Õ‰√¥åÕ¬Ÿà„πº≈‘µ¿—≥±å
µâÕß¡’§«“¡√–¡—¥√–«—ß∂÷ßª√‘¡“≥∑’Ëª√–°Õ∫„πº≈‘µ¿—≥±å
´÷ËßµâÕß‡ªìπ‰ªµ“¡¡“µ√∞“π°”Àπ¥ ‡æ◊ËÕ„Àâ‡°‘¥§«“¡
ª≈Õ¥¿—¬„π°“√Õÿª‚¿§·≈–∫√‘‚¿§

Õ¬à“ß‰√°Áµ“¡·¡â«à“·¡°π’‡´’¬¡§≈Õ‰√¥å®–
· ¥ßº≈„π¥â“π°“√™à«¬™–≈Õ°“√ ≈“¬µ—«¢Õß‡§Õ´‘µ‘π‰¥â
·µàº≈®–·µ°µà“ß®“°°√≥’°“√»÷°…“‚≈À–„π°≈ÿà¡∑√“π´‘™—π
(transition elements) ́ ’Ëß¡’°“√√“¬ß“π∂÷ßº≈¢Õß‡øÕ√å√‘°
(Fe2+) ·≈–§Õª‡ªÕ√åÕ‘ÕÕπ (Cu2+) ∑’Ë‡√àß°“√ ≈“¬µ—«
¢Õß‡§Õ√å´‘µ‘π„Àâ‡√Á«¬‘Ëß¢÷Èπ (Makris et al., 2000) ∑—Èßπ’È
‡ªìπº≈‡π◊ËÕß®“°‚≈À–„Àâ°≈ÿà¡∑√“π´‘™—π¡’‡≈¢ÕÕ°´‘‡¥™—π
‰¥âÀ≈“¬§à“ ®÷ß “¡“√∂‡°‘¥ªØ‘°‘√‘¬“ÕÕ°´‘‡¥™—π‰¥âßà“¬
Õ—π‡ªìπµ—«°“√„π°“√‡√àßªØ‘°‘√‘¬“ÕÕ° ‘́‡¥™—π„π√–∫∫
∑’Ë»÷°…“‰¥â ¢≥–∑’Ë·¡°π’‡´’¬¡‰ÕÕÕπ ÷́Ëß‡ªìπ‚≈À–„π°≈ÿà¡∑’Ë
2 (alkaline earth metals) ‡ªìπ‚≈À–∑’Ë¡’‡≈¢ÕÕ° ‘́‡¥™—π
§à“‡¥’¬«§◊Õ 2+ ∑”„Àâ‚Õ°“ ∑’Ëµ—«‚≈À–‡Õß®–‡°‘¥∂Ÿ°
ÕÕ°´‘‰¥ å‰ª‡ªìπ‚≈À–∑’Ë¡’‡≈¢ÕÕ° ‘́‡¥™—πÕ◊Ëπ®÷ß‰¡à “¡“√∂
‡°‘¥‰¥â ∑”„Àâº≈¢Õß‚≈À–®“°∑—Èß Õß°≈ÿà¡µàÕ§«“¡§ßµ—«
¢Õß‡§Õ´‘µ‘π®÷ß· ¥ßº≈µà“ß°—π

Fig.  5 Stability of querectin in water with and without added 0.01, 0.05 and 0.1 M megnesium
ehloride under storage temperature at 25 Ìc for 5 days (n=3).
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4. ÕÕ°´‘‡®π
ÕÕ° ‘́‡®π∂◊Õ‰¥â«à“‡ªìπµ—«°“√ ”§—≠„π°“√‡°‘¥

ªØ‘°‘√‘¬“ÕÕ° ‘́‡¥™—πÕ—π®–‡ªìπº≈‚¥¬µ√ßµàÕ§«“¡§ßµ—«
¢Õß “√ ‚¥¬‡©æ“– “√ ”§—≠„π°≈ÿà¡ø≈“‚«πÕ¬¥å∑’Ë‰¥â
®“°æ◊™´÷Ëß¡’‚§√ß √â“ß«àÕß‰«µàÕ°“√‡°‘¥ªØ‘°‘√‘¬“ ®“°°“√
∑¥≈Õß®–‡ÀÁπ«à“  “√∑’Ë¡’·≈–‰¡à¡’°“√§«∫§ÿ¡ª√‘¡“≥
ÕÕ°´‘‡®π· ¥ß°“√‡ª≈’Ë¬π·ª≈ßª√‘¡“≥ “√∑’Ë«—¥‰¥âÀ√◊Õ
°“√ ≈“¬µ—«¢Õß “√„π≈—°…≥–∑’Ë„°≈â‡§’¬ß°—π (√Ÿª∑’Ë 6)
‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß¿“¬À≈—ß®“°°“√‡°Á∫√—°…“‡ªìπ‡«≈“ 24
™—Ë«‚¡ß ´÷ËßÕ“®°≈à“«‰¥â«à“ÕÕ°´‘‡®π¡’º≈πâÕ¬¡“°µàÕ°“√

 ≈“¬µ—«¢Õß‡§Õ ‘́µ‘π ∑—Èßπ’ÈÕ“®‡ªìπ‡æ√“–«à“„π°“√
»÷°…“ “√≈–≈“¬‡§Õ ‘́µ‘π —¡º— Õ“°“»À√◊ÕÕÕ° ‘́‡®π
¢Õß§àÕπ¢â“ßπâÕ¬ ®“°°“√‡µ√’¬¡™ÿ¥∑¥≈Õß„πÀ≈Õ¥
∑¥≈Õß∑’Ë¡’§«“¡°«â“ß¢Õßª“°À≈Õ¥‰¡à°«â“ßπ—° Õ’°∑—Èß
®“°ª√‘¡“≥  “√∑’Ë‡µ√’¬¡∑”„Àâ™àÕß«à“ß„π°“√ —¡º— 
Õ“°“»¢Õß “√®π∂÷ßª“°À≈Õ¥§àÕπ¢âÀ“ßπâÕ¬ ®÷ß∑”„Àâ
º≈∑’Ë‰¥â√—∫®“° “√ ∑—Èß Õß™ÿ¥‰¡à·µ°µà“ß „π¢≥–∑’Ë®“°
°“√»÷°…“°àÕπÀπâ“ ‚¥¬ Makris and Rossiter (2000)
∑’Ë· ¥ß∂÷ßº≈¢ÕßÕÕ° ‘́‡®π«à“‡ªìπªí®®—¬À≈—°„π°“√
 ≈“¬µ—«¢Õß‡§Õ ‘́µ‘π

5. «‘µ“¡‘π´’
°“√‡µ‘¡ “√µâ“πÕÕ° ‘́‡¥™—πÕ’°™π‘¥Àπ÷Ëß≈ß

„π “√≈–≈“¬¢Õß “√µâ“πÕÕ° ‘́‡¥™—π™π‘¥‡ªÑ“À¡“¬À≈—°
‡ªìπÕ’°«‘∏’°“√Àπ÷Ëß„π°“√≈¥§«“¡‡ªìπ‰ª‰¥â„π°“√ ≈“¬µ—«
¢Õß “√À≈—° „π°“√»÷°…“§√—Èßπ’È ‰¥â‡≈◊Õ°„™â«‘µ“¡‘π ’́
´÷Ëß∂◊Õ‰¥â«à“‡ªìπ “√µâ“πÕÕ°´‘‡¥™—π∑’Ë√Ÿâ®—°°—π¥’·≈–∫√‘‚¿§
°—πÕ¬à“ß°«â“ß¢«“ß ‡¡◊ËÕ‡µ‘¡«‘µ“¡‘π´’≈ß„π “√≈–≈“¬
‡§Õ ‘́µ‘π„πøÕ ‡øµ∫—ø‡øÕ√å ∑’Ë§à“§«“¡‡ªìπ°√¥-¥à“ß 7.4
´÷Ëß®“°°“√»÷°…“¢â“ßµâπæ∫«à“ ‡§Õ ‘́µ‘π„π√–∫∫¢Õß∫—ø‡øÕ√å
¡’§«“¡§ßµ—«µË” ÿ¥„π°“√»÷°…“π’È®÷ß§“¥À¡“¬«à“«‘µ“¡‘π´’
®–· ¥ß§«“¡‡ªìπ‰ª‰¥â „π°“√™à«¬‡æ‘Ë¡§«“¡§ßµ—«
„π√–∫∫µ—«∑”≈–≈“¬¥—ß°≈à“« ‡æ◊ËÕ·°âªí≠À“§«“¡§ßµ—«
¢Õß‡§Õ´‘µ‘π ‡¡◊ËÕ‡¢â“ Ÿà√–∫∫¢Õß√à“ß°“¬∑’Ë¡’√–∫∫∫—ø‡øÕ√å

‡¥’¬«°—π ·µà®“°º≈°“√»÷°…“· ¥ß¥—ß Fig7 æ∫«à“
‡§Õ´‘µ‘π∑’Ë‡µ‘¡«‘µ“¡‘π´’¡’°“√ ≈“¬µ—« Ÿß°«à“ “√≈–≈“¬
‡§Õ´‘µ‘π∑’Ë‰¡à¡’°“√‡µ‘¡ “√„¥Ê Õ’°∑—Èß¬—ßæ∫°“√‡ª≈’Ë¬π·ª≈ß
 ’¢Õß “√≈–≈“¬®“° ’‡À≈◊ÕßÕàÕπ‡ªìπ ’πÈ”µ“≈ ‡™àπ‡¥’¬«
°—∫∑’Ëæ∫„π “√≈–≈“¬øÕ ‡øµ∫—ø‡øÕ√å „π¢≥–∑’Ë‰¡àæ∫
°“√‡ª≈’Ë¬π·ª≈ß ’„π “√≈–≈“¬√–∫∫Õ◊Ëπ ·µà„π “√
≈–≈“¬«‘µ“¡‘π´’æ∫«à“ ¡’§«“¡‡¢â¡ Ÿß°«à“·≈–®–¡’§«“¡
‡¢â¡ Ÿß¢÷Èπµ“¡√–¬–‡«≈“¢Õß°“√‡°Á∫√—°…“ ¥â«¬‡Àµÿπ’È
Õ“® —ππ‘…∞“π‰¥â«à“‡ªìπ ’∑’Ë‡°‘¥®“°º≈¢Õß°“√ ≈“¬µ—«
¢Õß‡§Õ´‘µ‘πÕ—π‡π◊ËÕß¡“®“°ªØ‘°‘√‘¬“ÕÕ°´‘‡¥™—ππ—Ëπ‡Õß
·≈–®“°°“√∑’Ëæ∫ ’¢Õß “√≈–≈“¬‡ªìπ ’πÈ”µ“≈∑’Ë¡’§«“¡
‡¢â¡ Ÿß¡“°°«à“∑’Ëæ∫„π “√≈–≈“¬øÕ ‡øµ∫—ø‡øÕ√å
Õ“®‡ªìπ‡æ√“– ’πÈ”µ“≈¢Õß “√≈–≈“¬ à«πÀπ÷Ëß¡“®“°

Fig.  6 Stability of querectin in water with and without oxygen contrd under storage temperature
at 25 Ìc for 5 days (n=3).
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°√–∫«π°“√ browning reaction ¢Õß«‘µ“¡‘π ’́ ‚¥¬
ªØ‘°‘√‘¬“ÕÕ°´‘‡¥™—πÕ—π‡π◊ËÕß®“°ªí®®—¬À≈“¬ª√–°“√ ‡™àπ

„π ¿“«–°√¥ Õÿ≥À¿Ÿ¡‘ Ÿß ‡ªìπµâπ ‚¥¬‰¡à¡’‚ª√µ’π¡“
‡°’Ë¬«¢âÕß (non-enzymatic browning)

Fig.  7 Stability of quercetin in phasphate buffer system (pH 7.4) with and without added
vitamine C under storage temperature at 25 Ìc for 5 days (n=3).

º≈°“√ ≈“¬µ—«¢Õß‡§Õ ‘́µ‘π¿“¬„µâ ¿“«–
®”‡æ“–  “¡“√∂· ¥ß°≈‰°¢Õß°“√ ≈“¬µ—«∑’Ë‡ªìπ‰ª‰¥â«à“
ª√–°Õ∫¥â«¬ 2 °≈‰°À≈—° §◊Õ °“√·µ°µ—«¢Õß‚§√ß √â“ß
¥â«¬ªØ‘°‘√‘¬“ÕÕ°´‘‡¥™—π (oxidative cleavage) ·≈–
°“√‡°‘¥‡ªìπ “¬æÕ≈‘‡¡Õ√å¢Õß‡§Õ´‘µ‘π®“°°√–∫«π°“√
æÕ≈‘‡¡Õ‰√‡´™—π ‚¥¬°√–∫«π°“√ÕÕ°´‘‡¥™—π (oxidative
polymerization) ¥—ß Fig 8 (Makris and Rossiter,
2000; Pinelo et†al., 2004)  ´÷Ëß‡Àµÿ∑’Ë∑”„Àâ‡°‘¥°≈‰°
°“√·µ°‚§√ß √â“ß “√‡°‘¥‰¥â„πµ—«∑”≈–≈“¬∑’Ë· ¥ß
æƒµ‘°√√¡°“√‡ªìπµ—«√—∫‚ª√µÕπ (hydrogen-acceptor
media) ́ ÷Ëß∂Ÿ°‡√àßªØ‘°‘√‘¬“‚¥¬Õÿ≥À¿Ÿ¡‘ §«“¡‡ªìπ°√¥-¥à“ß
·≈– “√∑’Ë∑”„Àâ‡°‘¥°√–∫«π°“√ÕÕ°´‘‡¥™—π ‡™àπ ÕÕ°´‘‡®π
‡Õπ‰´¡å ‡¡◊ËÕæ‘®“√≥“®“° “√∑’Ë‡°‘¥®“°°“√ ≈“¬µ—«ºà“π
°≈‰°π’Èæ∫«à“ ‡ªìπ “√∑’Ë„Àâ ’πÈ”µ“≈‰¥â ¥—ß®–æ∫‡ÀÁπ
‰¥â∑—Ë«‰ª„πæ◊™º—°∑’Ë ‡¡◊ËÕ¡’°“√ª≈àÕ¬∑‘Èß‰«â®–‡°‘¥‡ªìπ ’
πÈ”µ“≈‡¢â¡ ®÷ßÕ“®°≈à“«‰¥â«à“  “√ø≈“‚«πÕ¬¥å∑’Ëæ∫„πæ◊™
º—°·≈–º≈‰¡âπ—Èπ ¡—°®–‡°‘¥°“√ ≈“¬µ—«‚¥¬°√–∫«π

À√◊Õ ¿“«–∑’Ë‡√àß„Àâ‡°‘¥ªØ‘°‘√‘¬“ÕÕ°´‘‡¥™—π·≈– ”À√—∫
°≈‰°°“√‡°‘¥‡§Õ ‘́µ‘πæÕ≈‘‡¡Õ‰√‡´™—π ¡—°æ∫„π°√≥’
¢Õßµ—«∑”≈–≈“¬∑’Ë· ¥ßæƒµ‘°√√¡°“√„Àâ‚ª√µÕπ
(hydrogen-donor media)

 √ÿªº≈°“√»÷°…“

‡§Õ ‘́µ‘π‡ªìπ “√µâ“πÕÕ° ‘́‡¥™—πµ—«Õ¬à“ß∑’Ëπ”
¡“»÷°…“‡°’Ë¬«°—∫§«“¡§ßµ—«∑’Ë‡«≈“µà“ßÊ ¡’°“√ ≈“¬µ—«
‰¥â√«¥‡√Á«‡¡◊ËÕ‡æ‘Ë¡Õÿ≥À¿Ÿ¡‘ ¿“«–¥à“ß„π “√≈–≈“¬ µ—«∑”
≈–≈“¬∑’Ë‡ªìππÈ” ¢≥–∑’Ë¿“«–∑’Ë¡’ÕÕ°´‘‡®π·≈–‚≈À–
ªπ‡ªóôÕπ¡’º≈°√–∑∫πâÕ¬¡“°µàÕ§«“¡§ßµ—«¢Õß‡§Õ´‘µ‘π
°“√π” “√µâ“πÕÕ° ‘́‡¥™—π‰ª„™â„πº≈‘µ¿—≥±å ÿ¢¿“æÀ√◊Õ
‡§√◊ËÕß ”Õ“ßª√–‡¿∑µà“ßÊ µâÕßªÑÕß°—πº≈‘µ¿—≥±å∑—Èß„π
¢≥–‡µ√’¬¡ ‡°Á∫√—°…“‰ª®π∂÷ß¢≥–„™âº≈‘µ¿—≥±å„Àâª≈Õ¥
®“°ªí®®—¬∑’Ë¡’º≈‡√àß°“√ ≈“¬µ—«¥—ß°≈à“«
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Fig. 8  Degradation mechanisms of quercetin.

°‘µµ‘°√√¡ª√–°“»

     §≥–ºŸâ«‘®—¬¢Õ¢Õ∫§ÿ≥ ”π—°ß“π§≥–°√√¡°“√«‘®—¬
·Ààß™“µ‘´÷Ë ß „Àâ°“√ π—∫ πÿπ¥â “π‡ß‘π∑ÿπ«‘®—¬·≈–
®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬‚¥¬‚§√ß°“√ À«‘∑¬“°“√‡™‘ß
æ≈«—µ√∑“ß«‘™“°“√´÷Ëß™à«¬Õ”π«¬°“√™ÿ¥‚§√ß°“√ ”À√—∫
°“√»÷°…“„π§√—Èßπ’È
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