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§«“¡À«“π¡Õ≈∑‘∑Õ≈√à«¡°—∫´Ÿ§√“‚≈  º≈°“√∑¥≈Õßæ∫«à“‡¡◊ËÕª√‘¡“≥¢â“«‰√´å‡∫Õ√’ËßÕ°‡æ‘Ë¡¢÷Èπ∑”„Àâ¢π¡
À¡âÕ·°ß¡’ ’¡à«ß‡¢â¡¢÷Èπ ·≈–‡¡◊ËÕ„™â¡Õ≈∑‘∑Õ≈√à«¡°—∫´Ÿ§√“‚≈ ∑¥·∑ππÈ”μ“≈‚μπ¥„πª√‘¡“≥∑’Ë‡æ‘Ë¡¢÷Èπ
∑”„Àâº‘«Àπâ“¢Õß¢π¡À¡âÕ·°ß¡’ ’ÕàÕπ≈ß ·≈–§«“¡™Õ∫‚¥¬√«¡≈¥≈ß ®÷ß§—¥‡≈◊Õ° Ÿμ√∑’Ë‰¥â√—∫§«“¡™Õ∫ Ÿß ÿ¥
§◊Õ¢π¡À¡âÕ·°ß‡ √‘¡¢â“«‰√´å‡∫Õ√’ËßÕ°√âÕ¬≈– 6 ·≈–∑¥·∑ππÈ”μ“≈‚μπ¥¥â«¬¡Õ≈∑‘∑Õ≈√à«¡°—∫´Ÿ§√“‚≈ 
√âÕ¬≈– 50 ‰ª∑¥ Õ∫°“√¬Õ¡√—∫¢ÕßºŸâ∫√‘‚¿§ ¢π¡À¡âÕ·°ß‡ √‘¡¢â“«‰√´å‡∫Õ√’ËßÕ° Ÿμ√≈¥πÈ”μ“≈¡’
‚ª√μ’π√âÕ¬≈– 6.07 ‰¢¡—π√âÕ¬≈– 13.02 ‡∂â“√âÕ¬≈– 0.55 ·≈–§“√å‚∫‰Œ‡¥√μ√âÕ¬≈– 29.87 ¡’ƒ∑∏‘Ï
μâ“πÕπÿ¡Ÿ≈Õ‘ √–¥â«¬«‘∏’ DPPH ·≈– ABTS ‡∑à“°—∫ 40.61 mg VCE/mg extract ·≈– 67.23 mg TE/mg
extract μ“¡≈”¥—∫  “√ª√–°Õ∫øïπÕ≈‘°√«¡¡’§à“‡∑à“°—∫ 131.33 mg GE/mg extract ·≈– “√ GABA ¡’
§à“‡∑à“°—∫ 1.18 mg GABA/100 g sample ‡¡◊ËÕ∑¥ Õ∫°“√¬Õ¡√—∫¢ÕßºŸâ∫√‘‚¿§‚¥¬„™âºŸâ∑¥ Õ∫„π
®—ßÀ«—¥‡æ™√∫ÿ√’®”π«π 120 ∑à“π æ∫«à“ºŸâ∫√‘‚¿§„Àâ§–·ππ§«“¡™Õ∫‚¥¬√«¡¢Õß¢π¡À¡âÕ·°ß‡ √‘¡¢â“«
‰√´å‡∫Õ√’ËßÕ° Ÿμ√≈¥πÈ”μ“≈Õ¬Ÿà„π√–¥—∫™Õ∫¡“°∑’Ë ÿ¥ ¡’°“√¬Õ¡√—∫º≈‘μ¿—≥±å√âÕ¬≈– 99.2 ·≈–μ—¥ ‘π„®
´◊ÈÕº≈‘μ¿—≥±å√âÕ¬≈– 97.5
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Development of Germinated Riceberry Thai Egg
Custard with Reduced Sugar
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ABSTRACT

The objective of this study was to develop germinated riceberry Thai egg custard
recipe with sugar reduction using sugar substitutes of maltital and sucralose. The results showed
that Thai egg custard at various levels of germinated riceberry provided darker color, and
increase in substitution of maltital and sucralose instead of sugar resulted in decreasing crust
color and overall liking score. Thai egg custard at 6% germinated riceberry and 50% maltital and
sucralose was the most preferred and chosen to be the final product. Proximate analysis of
germinated riceberry Thai egg custard with reduced sugars was as followings: protein 6.07%, fat
13.02%, ash 0.55% and carbohydrate 29.87%. The antioxidant activities by DPPH and ABTS
assay were 40.61 mg VCE/mg extract and 67.23 mg TE/mg extract, respectively. Total phenolic
compound was 131.33 mg GE/mg extract and GABA content was 1.18 mg GABA/100 g
sample. Consumer tests were conducted by 120 consumers in Phetchaburi province and the data
showed that the overall liking score of germinated riceberry Thai egg custard with reduced sugar
was within the range of like highly, 99.2% of testing consumer accepted, and 97.5% would buy
this product.
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∫∑π”
¢π¡À¡âÕ·°ß‡ªìπ¢π¡À«“π∑’Ë ‰¥â√—∫§«“¡π‘¬¡μ—Èß·μàÕ¥’μ∂÷ßªí®®ÿ∫—π ‡ªìπ¢π¡∑’Ë¡’™◊ËÕ‡ ’¬ß

¢Õß®—ßÀ«—¥‡æ™√∫ÿ√’∑’Ë· ¥ß∂÷ß«—≤π∏√√¡¢Õß™ÿ¡™π ·≈– –∑âÕπ§«“¡‡ªìπÕ¬Ÿà¢Õß™“«∫â“π„π∑âÕß∂‘Ëπ
≈—°…≥–∑’Ë¥’¢Õß¢π¡À¡âÕ·°ß§◊ÕÀπâ“¢π¡μâÕß‡√’¬∫‡ ¡Õ°—π ¡’°≈‘ËπÀÕ¡¢ÕßπÈ”μ“≈‚μπ¥ ‰¡à¡’°≈‘Ëπ§“«
‡π◊ÈÕ‡π’¬π‡√’¬∫ ¡’ ’πÈ”μ“≈ª“π°≈“ß‰¡àÕàÕπÀ√◊Õ‡¢â¡‡°‘π‰ª ‡¡◊ËÕμ—¥¢π¡μâÕß‰¡à‡ÀÁπ¢π¡‡ªìπ™—Èπ [1]  à«π
ª√–°Õ∫À≈—°¢Õß¢π¡À¡âÕ·°ß§◊Õ ‰¢à‡ªì¥ πÈ”μ“≈‚μπ¥ ·≈–°–∑‘ [2] ¥â«¬‡Àμÿπ’È®÷ß∑”„Àâ¢π¡À¡âÕ·°ß‡ªìπ
Õ“À“√∑’Ë„ÀâπÈ”μ“≈ ·≈–æ≈—ßß“π Ÿß´÷Ëß‡ªìπº≈‡ ’¬μàÕ ÿ¢¿“æ‚¥¬‡©æ“–ºŸâ∑’Ë‡º™‘≠ªí≠À“‚√§Õâ«π À√◊Õ‚√§øíπºÿ
∑’Ë‡°‘¥®“° “√Õ“À“√°≈ÿà¡§“√å‚∫‰Œ‡¥√μ [3]

¢â“«‰√´å‡∫Õ√’Ë‡ªìπ¢â“«‰¥â¡“®“°°“√º ¡¢â“¡æ—π∏ÿå√–À«à“ß¢â“«‡®â“ÀÕ¡π‘≈°—∫¢â“«¢“«¥Õ°¡–≈‘  105
≈—°…≥–‡ªìπ¢â“«‡®â“°≈âÕß ’¡à«ß‡¢â¡ ¡’ “√μâ“πÕπÿ¡Ÿ≈Õ‘ √– Ÿß ·≈–¡’§à“¥—™π’πÈ”μ“≈μË”-ª“π°≈“ß ÷́Ëß®–™à«¬
„π°“√§«∫§ÿ¡√–¥—∫πÈ”μ“≈„π‡≈◊Õ¥ ·≈–¡’§ÿ≥ ¡∫—μ‘∑’Ë¥’„π°“√μâ“π‡∫“À«“π [4] °“√∑”¢â“«°≈âÕßßÕ°
‡ªìπ°“√‡æ‘Ë¡§ÿ≥§à“∑“ß‚¿™π“°“√¢Õß¢â“« ‚¥¬æ∫«à“¡’ “√™’«°‘®°√√¡‡æ‘Ë¡¢÷Èπ ‡™àπ  “√ GABA (γ-aminobutyric
acid)  “√ª√–°Õ∫øïπÕ≈‘°√«¡ (total phenolic compound) ø≈“‚«πÕ¬¥å (flavonoid) ·≈– “√μâ“π
Õπÿ¡Ÿ≈Õ‘ √– [5-6] ¡’√“¬ß“π«à“¢â“«‰√ ǻ‡∫Õ√’ËßÕ°¡’ª√‘¡“≥ø≈“‚«πÕ¬¥å  “√ª√–°Õ∫øïπÕ≈‘°√«¡ §«“¡
 “¡“√∂„π°“√μâ“πÕπÿ¡Ÿ≈Õ‘ √–‚¥¬«‘∏’ DPPH radical scavenging capacity  Ÿß°«à“¢â“«°≈âÕßÀÕ¡¡–≈‘
·¥ßßÕ° ·≈–¢â“«°≈âÕßÀÕ¡¡–≈‘æ—π∏ÿå 105 ßÕ° [7] πÕ°®“°π’È¢â“«‰√ ǻ‡∫Õ√’ËßÕ°®“°μ”∫≈‰√à¡–¢“¡®—ßÀ«—¥
‡æ™√∫ÿ√’¬—ß¡’ª√‘¡“≥ “√ª√–°Õ∫øïπÕ≈‘°√«¡  “√ GABA ·≈–ƒ∑∏‘Ïμâ“πÕπÿ¡Ÿ≈Õ‘ √–‚¥¬«‘∏’ DPPH
·≈– ABTS  Ÿß°«à“¢â“«‰√´å‡∫Õ√’ËßÕ°∑’Ë¡“®“°·À≈àß‡æ“–ª≈Ÿ°Õ◊ËπÊ „π®—ßÀ«—¥‡æ™√∫ÿ√’ [8]

¡Õ≈∑‘∑Õ≈ (maltitol) ‡ªìπ “√„Àâ§«“¡À«“πæ≈—ßß“πμË”‚¥¬„Àâæ≈—ßß“π 2.1-2.4 kcal/g
¢≥–∑’ËπÈ”μ“≈´Ÿ‚§√ „Àâæ≈—ßß“π 4 kcal/g ‰¡à∑”„Àâ‡°‘¥√–¥—∫°≈Ÿ‚§ „π‡≈◊Õ¥ Ÿß¢÷Èπ„πºŸâªÉ«¬‡∫“À«“π ‡æ‘Ë¡
¡«≈·≈–§«“¡Àπ◊¥„πÕ“À“√ ·≈–‰¡à°àÕ„Àâ‡°‘¥‚√§øíπºÿ [9-10] ‡π◊ËÕß®“°¡Õ≈∑‘∑Õ≈¡’§«“¡À«“πª√–¡“≥
√âÕ¬≈– 85-95 ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫§«“¡À«“π¢ÕßπÈ”μ“≈ ®÷ß„™â√à«¡°—∫ “√„Àâ§«“¡À«“π∑’Ë‰¡à¡’§ÿ≥§à“∑“ß
‚¿™π“°“√À√◊Õ “√„Àâ§«“¡À«“π∑’Ë‰¡à„Àâæ≈—ßß“π·μà¡’§«“¡À«“π Ÿß‡æ◊ËÕª√—∫§«“¡À«“π„Àâ‡∑’¬∫‡∑à“πÈ”μ“≈
´Ÿ§√“‚≈  (sucralose) ‡ªìπ “√„Àâ§«“¡À«“π∑’Ë‰¡à„Àâæ≈—ßß“π ¡’§«“¡À«“π‡ªìπ 600 ‡∑à“¢ÕßπÈ”μ“≈∑√“¬
¡’√ ™“μ‘¥’§≈â“¬πÈ”μ“≈ ·≈– “¡“√∂∑π§«“¡√âÕπ Ÿß„π°“√·ª√√ŸªÕ“À“√‰¥â [11] ß“π«‘®—¬∑’Ëºà“π¡“¡’°“√
„™â¡Õ≈∑‘∑Õ≈√à«¡°—∫´Ÿ§√“‚≈ ‡æ◊ËÕ∑¥·∑ππÈ”μ“≈„πº≈‘μ¿—≥±åÕ“À“√μà“ßÊ ‰¥â·°à §ÿ°°’È [12] Õ“≈—«·≈–
ΩÕ¬∑Õß [13] ·≈–∫‘ °‘μ [14] ªí®®ÿ∫—πºŸâ∫√‘‚¿§À—π¡“¥Ÿ·≈ ÿ¢¿“æ ·≈–„ à„®„π‡√◊ËÕßÕ“À“√¡“°¢÷Èπ ®÷ß
 àßº≈„Àâμ≈“¥Õ“À“√‡æ◊ËÕ ÿ¢¿“æ¢¬“¬μ—«‡μ‘∫‚μ¢÷ÈπÕ¬à“ßμàÕ‡π◊ËÕß °“√æ—≤π“Õ“À“√∑’Ë¡’§ÿ≥§à“∑“ß‚¿™π“°“√
 Ÿß ¡’πÈ”μ“≈·≈–§à“æ≈—ßß“πμË”®÷ß‰¥â√—∫§«“¡ π„®¡“°¢÷Èπ

¥—ßπ—Èπß“π«‘®—¬π’È®÷ßæ—≤π“¢π¡À¡âÕ·°ß∑’Ë‡ªìπ∑’Ëπ‘¬¡¢ÕßºŸâ∫√‘‚¿§§π‰∑¬„Àâ¡’§ÿ≥§à“∑“ß
‚¿™π“°“√ Ÿß¢÷Èπ ·≈–πÈ”μ“≈≈¥≈ß ‚¥¬‡ √‘¡¢â“«‰√ ǻ‡∫Õ√’ËßÕ° ·≈–∑¥·∑ππÈ”μ“≈‚μπ¥¥â«¬ “√„Àâ§«“¡
À«“π¡Õ≈∑‘∑Õ≈∑’Ëª√—∫§«“¡À«“π„Àâ§ß‡¥‘¡¥â«¬ Ÿ́§√“‚≈ „Àâ‡ªìπ∑’Ë¬Õ¡√—∫¢ÕßºŸâ∫√‘‚¿§ πÕ°®“°π’È¬—ß‰¥â
º≈‘μ¿—≥±å∑’Ë‡ªìπ∑“ß‡≈◊Õ°„À¡à„Àâ°—∫ºŸâ∫√‘‚¿§„π°“√‡≈◊Õ°´◊ÈÕº≈‘μ¿—≥±å¢π¡‰∑¬∑’Ë¡’ª√–‚¬™πåμàÕ ÿ¢¿“æÕ’°¥â«¬
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Õÿª°√≥å·≈–«‘∏’∑¥≈Õß
1. °“√‡μ√’¬¡¢â“«‰√ ǻ‡∫Õ√’ËßÕ°

¢â“«‰√ ǻ‡∫Õ√’Ë∑’Ëª≈Ÿ°„π®—ßÀ«—¥‡æ™√∫ÿ√’∑’Ë¡’Õ“¬ÿ°“√‡°Á∫√—°…“À≈—ß°“√‡°Á∫‡°’Ë¬«πâÕ¬°«à“ 6 ‡¥◊Õπ
π”¡“·™à„ππÈ”ª√–ª“‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß ∑’ËÕÿ≥À¿Ÿ¡‘ 30 ± 2 Õß»“‡´≈‡ ’́¬  ®“°π—Èππ”‰ª∫à¡„ÀâßÕ°‡ªìπ‡«≈“
24 ™—Ë«‚¡ß μ“¡«‘∏’¢Õß Karladee and Suriyong [6] ·≈â«π”‰ªÕ∫·Àâß∑’ËÕÿ≥À¿Ÿ¡‘ 50 Õß»“‡´≈‡ ’́¬ 
‡ªìπ‡«≈“ 12-18 ™—Ë«‚¡ß „Àâ‰¥â§«“¡™◊Èπ√âÕ¬≈– 14 π”¢â“«‰√ ǻ‡∫Õ√’ËßÕ°∑’Ë‰¥â¡“∫√√®ÿ„π∂ÿßæ≈“ μ‘° ·≈–‡°Á∫
∑’Ë‰¡à‡°‘π 10 Õß»“‡´≈‡ ’́¬   ”À√—∫°“√‡μ√’¬¡¢â“«‰√´å‡∫Õ√’ËßÕ°Àÿß ÿ°∑”‰¥â‚¥¬„™âÕ—μ√“ à«π¢Õß¢â“« : πÈ”
‡ªìπ 1 : 3 ‚¥¬πÈ”Àπ—° π”‰ª·™àπÈ”‡ªìπ‡«≈“ 3 ™—Ë«‚¡ß‡æ◊ËÕ„Àâ¢â“« ÿ°‡√Á«¢÷Èπ °àÕπÀÿß¥â«¬À¡âÕÀÿß¢â“«‰øøÑ“
¥—¥·ª≈ß®“°«‘∏’¢Õß Han and Lim [15]

2. °“√»÷°…“ à«πº ¡∑’Ë‡À¡“– ¡„π°“√º≈‘μ¢π¡À¡âÕ·°ß‡ √‘¡¢â“«‰√´å‡∫Õ√’ËßÕ° Ÿμ√≈¥πÈ”μ“≈
2.1 °“√§—¥‡≈◊Õ° Ÿμ√æ◊Èπ∞“π¢Õß¢π¡À¡âÕ·°ß

°“√∑¥≈ÕßÀ“ Ÿμ√æ◊Èπ∞“π¢Õß¢π¡À¡âÕ·°ß ‚¥¬∑¥≈Õß Ÿμ√¢π¡À¡âÕ·°ß®”π«π 3  Ÿμ√
( Ÿμ√∑’Ë 1 ¥—¥·ª≈ß®“°Õ¿‘≠≠“ [17]  Ÿμ√∑’Ë 2 ¥—¥·ª≈ß®“° ¡§‘¥ [18] ·≈– Ÿμ√∑’Ë 3 ¥—¥·ª≈ß®“°
 ÿ§π∏“ ·≈–§≥– [19]) ‚¥¬¡’ à«πº ¡¥—ßμ“√“ß∑’Ë 1 π” à«πº ¡¢Õß‰¢à‡ªì¥·≈–πÈ”μ“≈‚μπ¥¢¬”°—∫„∫
‡μ¬„πÕà“ßº ¡ ®“°π—Èπ„ à à«πº ¡∑’Ë‡À≈◊Õ≈ß‰ª §πº ¡„Àâ‡¢â“°—π π”‰ª°√Õß·≈â«‡∑≈ß„πæ‘¡æå ®“°π—ÈπÕ∫
∑’ËÕÿ≥À¿Ÿ¡‘ 180 Õß»“‡´≈‡´’¬  ‡ªìπ‡«≈“ 30 π“∑’ ª√–‡¡‘π§ÿ≥¿“æ∑“ßª√– “∑ —¡º— §–·ππ¥â“π§«“¡
™Õ∫¥â“π ’ °≈‘Ëπ √ ™“μ‘ ‡π◊ÈÕ —¡º—  ·≈–§«“¡™Õ∫‚¥¬√«¡¥â«¬«‘∏’°“√„Àâ§«“¡™Õ∫ (5-point hedonic scale)
‚¥¬ 1 §–·ππ À¡“¬∂÷ß ‰¡à™Õ∫¡“°∑’Ë ÿ¥ ·≈– 5 §–·ππ À¡“¬∂÷ß ™Õ∫¡“°∑’Ë ÿ¥ ‚¥¬„™âºŸâ∑¥ Õ∫∑’Ë‰¡à
ºà“π°“√Ωñ°Ωπ ·≈–‡ªìππ—°»÷°…“„π¡À“«‘∑¬“≈—¬√“™¿—Ø‡æ™√∫ÿ√’®”π«π 30 §π §—¥‡≈◊Õ° Ÿμ√∑’Ë‰¥â√—∫§«“¡
™Õ∫ Ÿß ÿ¥ 1  Ÿμ√ ‡æ◊ËÕπ”‰ª»÷°…“„π¢—ÈπμàÕ‰ª

μ“√“ß∑’Ë 1  à«πº ¡¢Õß¢π¡À¡âÕ·°ß„π°“√§—¥‡≈◊Õ° Ÿμ√æ◊Èπ∞“π∑—Èß 3  Ÿμ√

«—μ∂ÿ¥‘∫ ª√‘¡“≥ (°√—¡)
 Ÿμ√∑’Ë 1  Ÿμ√∑’Ë 2  Ÿμ√∑’Ë 3

‰¢à‡ªì¥ 440 387 400
°–∑‘ 375 285 305
πÈ”μ“≈‚μπ¥ 200 215 290
·ªÑß¢â“«‡®â“ 7 - -
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2.2 °“√»÷°…“ª√‘¡“≥∑’Ë‡À¡“– ¡¢Õß¢â“«‰√´å‡∫Õ√’ËßÕ°„π¢π¡À¡âÕ·°ß
π”¢π¡À¡âÕ·°ß Ÿμ√æ◊Èπ∞“π∑’Ë‰¥â√—∫°“√¬Õ¡√—∫ Ÿß∑’Ë ÿ¥®“°¢âÕ 2.1 ¡“‡ √‘¡¢â“«‰√´å‡∫Õ√’Ë

ßÕ°Àÿß ÿ°∑’Ë√–¥—∫√âÕ¬≈– 0, 1.5, 3, 6 ·≈– 9 ¢ÕßπÈ”Àπ—° à«πº ¡∑—ÈßÀ¡¥ ‚¥¬π”¢â“«‰√ ǻ‡∫Õ√’ËßÕ°Àÿß ÿ°
≈ß‰ªº ¡„π à«πº ¡°àÕππ”‰ªÕ∫ ª√–‡¡‘π§ÿ≥¿“æ∑“ßª√– “∑ —¡º— μ“¡¢âÕ 2.1 ∑”°“√‡≈◊Õ° Ÿμ√∑’Ë‰¥â
√—∫§«“¡™Õ∫ Ÿß ÿ¥ ”À√—∫°“√»÷°…“„π¢—ÈπμàÕ‰ª

2.3 °“√»÷°…“ª√‘¡“≥∑’Ë‡À¡“– ¡¢Õß¡Õ≈∑‘∑Õ≈√à«¡°—∫´Ÿ§√“‚≈ „π¢π¡À¡âÕ·°ß
π”¢π¡À¡âÕ·°ß∑’Ë‰¥â√—∫°“√¬Õ¡√—∫ Ÿß∑’Ë ÿ¥®“°¢âÕ 2.2 ¡“∑¥≈Õß„™â¡Õ≈∑‘∑Õ≈√à«¡°—∫

´Ÿ§√“‚≈ „πª√‘¡“≥‡≈Á°πâÕ¬‡æ◊ËÕª√—∫„Àâ§«“¡À«“π‡∑’¬∫‡∑à“°—∫πÈ”μ“≈ (‚¥¬§”π«≥®“° relative sweetness
¢Õß Ÿ́‚§√  ·≈– Ÿ́§√“‚≈ ) [13] ∑¥·∑ππÈ”μ“≈‚μπ¥∑’Ë√–¥—∫√âÕ¬≈– 0, 25, 50, 75 ·≈– 100 ¢Õß
πÈ”Àπ—°πÈ”μ“≈‚μπ¥ ª√–‡¡‘π§ÿ≥¿“æ∑“ßª√– “∑ —¡º— μ“¡¢âÕ 2.1 ∑”°“√‡≈◊Õ° Ÿμ√∑’Ë‰¥â√—∫§«“¡™Õ∫
 Ÿß ÿ¥ ”À√—∫°“√»÷°…“„π¢—ÈπμàÕ‰ª

2.4 °“√«‘‡§√“–Àå§ÿ≥¿“æ¢Õßº≈‘μ¿—≥±å
«‘‡§√“–Àå§ÿ≥¿“æ∑“ß°“¬¿“æ‰¥â·°à §à“ ’ (L*, a*, b* ) ¥â«¬‡§√◊ËÕß«—¥ ’ (Konica Minolta

Color Reader √ÿàπ CR 10, Japan) ¢Õßº‘«Àπâ“·≈–‡π◊ÈÕ„π¢π¡À¡âÕ·°ß «‘‡§√“–ÀåÕß§åª√–°Õ∫∑“ß‡§¡’
‰¥â·°à ª√‘¡“≥§«“¡™◊Èπμ“¡«‘∏’ loss on drying ∑’ËÕÿ≥À¿Ÿ¡‘ 135 Õß»“‡´≈‡´’¬  [20] ‚ª√μ’πμ“¡«‘∏’
Kjeldahl method [20] ‰¢¡—πμ“¡«‘∏’ Soxhlet extraction method [20] ‡∂â“μ“¡«‘∏’ dry ash method [20]
·≈–§“√å‚∫‰Œ‡¥√μ‚¥¬°“√§”π«≥ (by difference; include crude fiber) [21] §”π«≥§à“æ≈—ßß“π®“°
ª√‘¡“≥‚ª√μ’π ‰¢¡—π ·≈–§“√å‚∫‰Œ‡¥√μ (æ≈—ßß“π®“°‚ª√μ’π·≈–§“√å‚∫‰Œ‡¥√μ 1 °√—¡ = 4 kcal æ≈—ßß“π
®“°‰¢¡—π 1 °√—¡ = 9 kcal) «‘‡§√“–Àåƒ∑∏‘Ï∑“ß™’«¿“æ‰¥â·°à ƒ∑∏‘Ïμâ“πÕπÿ¡Ÿ≈Õ‘ √–¥â«¬«‘∏’ DPPH radical
scavenging assay ‚¥¬„™â«‘μ“¡‘π´’‡ªìπ “√¡“μ√∞“π · ¥ß„π√Ÿª¡‘≈≈‘°√—¡ ¡¡Ÿ≈¢Õß«‘μ“¡‘π´’/¡‘≈≈‘°√—¡
¢Õß “√ °—¥ (mg VCE/mg extract) ƒ∑∏‘Ïμâ“πÕπÿ¡Ÿ≈Õ‘ √–¥â«¬«‘∏’ ABTS radical scavenging assay ‚¥¬
„™â‚∑√≈Õ°´å‡ªìπ “√¡“μ√∞“π · ¥ß„π√Ÿª¡‘≈≈‘°√—¡ ¡¡Ÿ≈¢Õß‚∑√≈Õ° ǻ/¡‘≈≈‘°√—¡¢Õß “√ °—¥ (mg TE/mg
extract) μ“¡«‘∏’¢Õß Thaipong ·≈–§≥– [21] ª√‘¡“≥ “√ª√–°Õ∫øïπÕ≈‘°√«¡‚¥¬„™â°√¥·°≈≈‘°‡ªìπ
 “√¡“μ√∞“π · ¥ß„π√Ÿª¡‘≈≈‘°√—¡ ¡¡Ÿ≈¢Õß°√¥·°≈≈‘°/¡‘≈≈‘°√—¡¢Õß “√ °—¥ (mg GAE/mg extract)
μ“¡«‘∏’¢Õß Thaipong ·≈–§≥– [21] ·≈–ª√‘¡“≥ “√ GABA ‚¥¬„™â “√ GABA ‡ªìπ “√¡“μ√∞“π · ¥ß
„π√Ÿª¡‘≈≈‘°√—¡¢Õß GABA/100 °√—¡¢Õßμ—«Õ¬à“ß (mg GABA/100 g sample) μ“¡«‘∏’¢Õß Karladee
·≈– Suriyong [6]

3. °“√»÷°…“°“√¬Õ¡√—∫¢ÕßºŸâ∫√‘‚¿§
π”¢π¡À¡âÕ·°ß∑’Ë‰¥â√—∫§–·ππ§«“¡™Õ∫ Ÿß∑’Ë ÿ¥®“°¢âÕ 2.3 ¡“∑¥ Õ∫°“√¬Õ¡√—∫¢ÕßºŸâ

∫√‘‚¿§ ÷́Ëß‡ªìπ∫ÿ§§≈∑—Ë«‰ª„π®—ßÀ«—¥‡æ™√∫ÿ√’‚¥¬°“√ ÿà¡·∫∫∫—ß‡Õ‘≠ ®”π«π 120 §π ¥â«¬«‘∏’°“√„Àâ§«“¡™Õ∫
(5-point hedonic scale)
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4. °“√«‘‡§√“–Àåº≈∑“ß ∂‘μ‘
«“ß·ºπ°“√∑¥≈Õß·∫∫ ÿà¡ ¡∫Ÿ√≥å (completely randomized design, CRD)  ”À√—∫°“√∑¥ Õ∫

∑“ß°“¬¿“æ·≈–ƒ∑∏‘Ï∑“ß™’«¿“æ ·≈–·∫∫ ÿà¡∫≈ÁÕ° ¡∫Ÿ√≥å (randomized complete block design,
RCBD)  ”À√—∫°“√∑¥ Õ∫∑“ßª√– “∑ —¡º—  π”¢âÕ¡Ÿ≈∑’Ë‰¥â®“°°“√∑¥≈Õß¡“«‘‡§√“–Àå§à“§«“¡·ª√ª√«π
(ANOVA) ·≈–∑¥ Õ∫§«“¡·μ°μà“ß¢Õß§à“‡©≈’Ë¬¥â«¬ Duncanûs new multiple range test ∑’Ë√–¥—∫
§«“¡‡™◊ËÕ¡—Ëπ√âÕ¬≈– 95

º≈°“√∑¥≈Õß·≈–«‘®“√≥åº≈°“√∑¥≈Õß
1. °“√»÷°…“ à«πº ¡∑’Ë‡À¡“– ¡„π°“√º≈‘μ¢π¡À¡âÕ·°ß‡ √‘¡¢â“«‰√´å‡∫Õ√’ËßÕ° Ÿμ√≈¥πÈ”μ“≈

1.1 °“√§—¥‡≈◊Õ° Ÿμ√æ◊Èπ∞“π¢Õß¢π¡À¡âÕ·°ß
®“°°“√ª√–‡¡‘π§ÿ≥¿“æ∑“ßª√– “∑ —¡º—  (μ“√“ß∑’Ë 2) æ∫«à“∑—Èß 3  Ÿμ√ ‰¥â√—∫√–¥—∫

§–·ππ§«“¡™Õ∫∑“ßª√– “∑ —¡º— ∑ÿ°¥â“πÕ¬Ÿà„π™à«ß§à“‡©≈’Ë¬√–À«à“ß 3.6-4.4 ´÷ËßÕ¬Ÿà„π‡°≥±å√–¥—∫™Õ∫¡“°
„π¥â“π ’ ·≈–‡π◊ÈÕ —¡º—  ∑—Èß 3  Ÿμ√‰¡à¡’§«“¡·μ°μà“ß°—π (p > 0.05) „π¥â“π°≈‘Ëπ  Ÿμ√∑’Ë 3 ·≈– Ÿμ√∑’Ë 2
¡’§à“¡“°°«à“ Ÿμ√∑’Ë 1 Õ¬à“ß¡’π—¬ ”§—≠ (p ≤ 0.05) „π¥â“π√ ™“μ‘  Ÿμ√∑’Ë 3 ‰¡à·μ°μà“ß°—∫ Ÿμ√∑’Ë 2 (p > 0.05)
·μà¡’§à“¡“°°«à“ Ÿμ√∑’Ë 1 Õ¬à“ß¡’π—¬ ”§—≠ (p ≤ 0.05) ·≈–„π¥â“π§«“¡™Õ∫‚¥¬√«¡  Ÿμ√∑’Ë 3 ‰¥â√—∫§–·ππ
‡©≈’Ë¬ Ÿß∑’Ë ÿ¥ (p ≤ 0.05) ‡π◊ËÕß®“° Ÿμ√∑’Ë 3 ¡’º‘«Àπâ“‡√’¬∫ ‡π◊ÈÕ‡π’¬π πÕ°®“°π’È¬—ß¡’ª√‘¡“≥πÈ”μ“≈‚μπ¥ Ÿß
 àßº≈„Àâ¢π¡À¡âÕ·°ß¡’√ ™“μ‘À«“π¡—π ¡’§«“¡ÀÕ¡ ·≈–ºŸâ™‘¡„Àâ°“√¬Õ¡√—∫¡“°°«à“ ®÷ß‡≈◊Õ° Ÿμ√∑’Ë 3
‡ªìπ Ÿμ√æ◊Èπ∞“π„π°“√∑¥≈ÕßμàÕ‰ª

1.2 °“√»÷°…“ª√‘¡“≥∑’Ë‡À¡“– ¡¢Õß¢â“«‰√´å‡∫Õ√’ËßÕ°„π¢π¡À¡âÕ·°ß
®“°°“√ª√–‡¡‘π§ÿ≥¿“æ∑“ßª√– “∑ —¡º— ¢Õß¢π¡À¡âÕ·°ß∑’Ë‡ √‘¡¢â“«‰√ ǻ‡∫Õ√’ËßÕ° 5

√–¥—∫ ‰¥â·°à √âÕ¬≈– 0, 1.5, 3, 6 ·≈– 9 ¢ÕßπÈ”Àπ—° à«πº ¡∑—ÈßÀ¡¥ (μ“√“ß∑’Ë 3) æ∫«à“∑—Èß 5  Ÿμ√ ¡’
√–¥—∫§–·ππ§«“¡™Õ∫∑“ßª√– “∑ —¡º— ∑ÿ°¥â“πÕ¬Ÿà„π™à«ß§à“‡©≈’Ë¬√–À«à“ß 3.8-4.5 ´÷ËßÕ¬Ÿà„π‡°≥±å√–¥—∫
™Õ∫¡“° ·≈–°“√‡ √‘¡¢â“«‰√´å‡∫Õ√’ËßÕ°≈ß‰ª¡’º≈μàÕ  ’ °≈‘Ëπ √ ™“μ‘ ‡π◊ÈÕ —¡º—  ·≈–§«“¡™Õ∫‚¥¬√«¡
‚¥¬æ∫«à“‡¡◊ËÕª√‘¡“≥¢â“«‰√´å‡∫Õ√’ËßÕ°‡æ‘Ë¡¢÷Èπ àßº≈„Àâ§–·ππ§«“¡™Õ∫∑“ß¥â“π ’≈¥≈ß ÷́ËßÕ“®‡ªìπº≈¡“
®“°¢â“«‰√´å‡∫Õ√’ËßÕ°¡’√ß§«—μ∂ÿ¢Õß¢â“«À√◊Õ·Õπ‚∏‰´¬“π‘π∑’Ë¡’ ’¡à«ß´÷Ëß≈–≈“¬„ππÈ”‰¥â¥’ [22]  àßº≈„Àâ¢π¡
À¡âÕ·°ß¡’ ’¡à«ß‡æ‘Ë¡¢÷Èπ „π¥â“π°≈‘Ëπ  Ÿμ√‡ √‘¡¢â“«‰√ ǻ‡∫Õ√’ËßÕ°√âÕ¬≈– 0 ‰¥â√—∫§–·ππ‡©≈’Ë¬¥â“π°≈‘Ëπ Ÿß
∑’Ë ÿ¥ (p ≤ 0.05) °“√‡ √‘¡¢â“«‰√´å‡∫Õ√’ËßÕ°„π¢π¡À¡âÕ·°ß∑”„Àâ§–·ππ§«“¡™Õ∫∑“ß¥â“π°≈‘Ëπ≈¥≈ß Õ“®
‡ªìπº≈¡“®“°¢â“«‰√´å‡∫Õ√’ËßÕ°¡’°≈‘Ëπ∑’Ë‡°‘¥®“°°“√À¡—° °“√‡ª≈’Ë¬π·ª≈ß‡¡·∑∫Õ≈‘́ ÷¡∑’Ë‡°‘¥√–À«à“ß°“√ßÕ°
·≈–°“√‡®√‘≠¢Õß‡™◊ÈÕ®ÿ≈‘π∑√’¬å∑’Ëº‘«‡¡≈Á¥¢â“«°≈âÕß [23] „π¥â“π√ ™“μ‘·≈–‡π◊ÈÕ —¡º—  æ∫«à“ª√‘¡“≥¢â“«
‰√´å‡∫Õ√’ËßÕ°∑’Ë‡æ‘Ë¡¢÷Èπ∑”„Àâ¢π¡À¡âÕ·°ß¡’√ ™“μ‘®◊¥≈ß ·≈–∑”„Àâº‘«Àπâ“·≈–‡π◊ÈÕ„π¢Õß¢π¡À¡âÕ·°ß¡’
§«“¡¢√ÿ¢√–  Õ¥§≈âÕß°—∫ß“π«‘®—¬¢Õß ÿ§π∏“ ·≈–§≥– [18] ÷́Ëß√“¬ß“π«à“¢π¡À¡âÕ·°ß∑’Ë¡’ à«πº ¡¢Õß
¢â“«‰√´å‡∫Õ√’Ë ·≈–≈Ÿ°‡¥◊Õ¬∑”„Àâ¢π¡À¡âÕ·°ß¡’√ ™“μ‘®◊¥≈ß ‡π◊ËÕß®“°¢â“«‰√´å‡∫Õ√’Ë ·≈–≈Ÿ°‡¥◊Õ¬¡’√ ™“μ‘®◊¥
·≈–ß“π«‘®—¬¢ÕßÕ¿‘≠≠“ ·≈–§≥– [24] ´÷Ëß√“¬ß“π«à“ª√‘¡“≥¢â“«‚æ¥À«“π„π¢π¡À¡âÕ·°ß‡æ‘Ë¡¢÷Èπ∑”„Àâ
Àπâ“¢π¡‰¡à‡√’¬∫ ‡π◊ËÕß®“°‡¡≈Á¥¢â“«‚æ¥≈Õ¬¢÷Èπ¥â“π∫πº‘«Àπâ“¢Õß¢π¡À¡âÕ·°ß Õ¬à“ß‰√°Áμ“¡¢π¡À¡âÕ
·°ß‡ √‘¡¢â“«‰√´å‡∫Õ√’ËßÕ°√âÕ¬≈– 6 ¡’§–·ππ‡©≈’Ë¬¥â“π ’ √ ™“μ‘ ‡π◊ÈÕ —¡º—  ·≈–§«“¡™Õ∫‚¥¬√«¡„°≈â
‡§’¬ß°—∫ Ÿμ√§«∫§ÿ¡ (p > 0.05) ¥—ßπ—Èπ®÷ß‡≈◊Õ° Ÿμ√¢π¡À¡âÕ·°ß‡ √‘¡¢â“«‰√ ǻ‡∫Õ√’ËßÕ°√âÕ¬≈– 6 ‰ª∑”°“√
∑¥≈Õß¢—ÈπμàÕ‰ª
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μ“√“ß∑’Ë 2 §–·ππ§«“¡™Õ∫‡©≈’Ë¬„π¥â“πμà“ßÊ ¢Õß¢π¡À¡âÕ·°ß

≈—°…≥–º≈‘μ¿—≥±å  Ÿμ√∑’Ë 1  Ÿμ√∑’Ë 2  Ÿμ√∑’Ë 3

 ’ns 4.2 ± 0.9 4.1 ± 0.8 4.2 ± 0.8
°≈‘Ëπ 3.6 ± 0.8b 4.1 ± 0.9a 4.3 ± 0.8a

√ ™“μ‘ 3.9 ± 0.8b 4.1 ± 0.8ab 4.3 ± 0.6a

‡π◊ÈÕ —¡º— ns 4.0 ± 0.8 4.1 ± 0.8 4.3 ± 0.8
§«“¡™Õ∫‚¥¬√«¡ 3.9 ± 0.7b 4.1 ± 0.7b 4.4 ± 0.6a

À¡“¬‡Àμÿ a, b À¡“¬∂÷ß μ—«‡≈¢∑’Ë¡’μ—«Õ—°…√°”°—∫μà“ß°—π„π·π«πÕπ¡’§«“¡·μ°μà“ßÕ¬à“ß¡’π—¬ ”§—≠∑’Ë
√–¥—∫ 0.05
ns À¡“¬∂÷ß μ—«‡≈¢„π·π«πÕπ‰¡à¡’§«“¡·μ°μà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑’Ë√–¥—∫ 0.05

μ“√“ß∑’Ë 3 §–·ππ§«“¡™Õ∫‡©≈’Ë¬„π¥â“πμà“ßÊ ¢Õß¢π¡À¡âÕ·°ß‡ √‘¡¢â“«‰√ ǻ‡∫Õ√’ËßÕ° 5 √–¥—∫

≈—°…≥–º≈‘μ¿—≥±å ª√‘¡“≥¢â“«‰√´å‡∫Õ√’ËßÕ° (√âÕ¬≈–)

0 1.5 3 6 9

 ’ 4.4 ± 0.8a 4.2 ± 0.7ab 3.9 ± 0.8bc 4.1 ± 0.9abc 3.8 ± 0.9c

°≈‘Ëπ 4.5 ± 0.6a 4.1 ± 0.7b 4.0 ± 0.8b 3.9 ± 0.8b 3.9 ± 0.9b

√ ™“μ‘ 4.2 ± 0.8ab 4.2 ± 0.7ab 4.3 ± 0.8a 4.2 ± 0.7ab 3.9 ± 1.0b

‡π◊ÈÕ —¡º— ns 4.3 ± 0.6 4.1 ± 0.6 4.2 ± 0.7 4.3 ± 0.7 4.1 ± 0.9
§«“¡™Õ∫‚¥¬√«¡ 4.5 ± 0.7a 4.3 ± 0.7ab 4.4 ± 0.7a 4.3 ± 0.6ab 4.1 ± 0.6b

À¡“¬‡Àμÿ a, b, c À¡“¬∂÷ß μ—«‡≈¢∑’Ë¡’μ—«Õ—°…√°”°—∫μà“ß°—π„π·π«πÕπ¡’§«“¡·μ°μà“ßÕ¬à“ß¡’π—¬ ”§—≠
∑’Ë√–¥—∫ 0.05
ns À¡“¬∂÷ß μ—«‡≈¢„π·π«πÕπ‰¡à¡’§«“¡·μ°μà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑’Ë√–¥—∫ 0.05

1.3 °“√»÷°…“ª√‘¡“≥∑’Ë‡À¡“– ¡¢Õß¡Õ≈∑‘∑Õ≈√à«¡°—∫´Ÿ§√“‚≈ „π¢π¡À¡âÕ·°ß
®“°°“√ª√–‡¡‘π§ÿ≥¿“æ∑“ßª√– “∑ —¡º— ¢Õß¢π¡À¡âÕ·°ß∑’Ë∑¥·∑ππÈ”μ“≈‚μπ¥¥â«¬

¡Õ≈∑‘∑Õ≈√à«¡°—∫´Ÿ§√“‚≈  5 √–¥—∫ ‰¥â·°à √âÕ¬≈– 0, 25, 50, 75 ·≈– 100 ¢ÕßπÈ”Àπ—°πÈ”μ“≈‚μπ¥
(μ“√“ß∑’Ë 4) æ∫«à“∑—Èß 5  Ÿμ√ ¡’√–¥—∫§–·ππ§«“¡™Õ∫∑“ßª√– “∑ —¡º— ∑ÿ°¥â“πÕ¬Ÿà„π™à«ß§à“‡©≈’Ë¬√–À«à“ß
3.6-4.2 ÷́ËßÕ¬Ÿà„π‡°≥±å√–¥—∫™Õ∫¡“° „π¥â“π ’ °≈‘Ëπ √ ™“μ‘ ·≈–‡π◊ÈÕ —¡º—  æ∫«à“¢π¡À¡âÕ·°ß∑’Ë
∑¥·∑ππÈ”μ“≈‚μπ¥¥â«¬¡Õ≈∑‘∑Õ≈√à«¡°—∫´Ÿ§√“‚≈ √âÕ¬≈– 50 ¡’§–·ππ‡©≈’Ë¬‰¡à·μ°μà“ß°—∫ Ÿμ√∑¥·∑π
√âÕ¬≈– 0 ·≈– 25 (p > 0.05) ·μà¡’§à“¡“°°«à“ Ÿμ√∑¥·∑π√âÕ¬≈– 75 ·≈– 100 Õ¬à“ß¡’π—¬ ”§—≠
(p ≤ 0.05) ·≈–„π¥â“π§«“¡™Õ∫‚¥¬√«¡  Ÿμ√∑¥·∑π√âÕ¬≈– 50 ¡’§–·ππ‡©≈’Ë¬‰¡à·μ°μà“ß®“° Ÿμ√∑¥·∑π
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√âÕ¬≈– 0 (p > 0.05) ‡¡◊ËÕ√–¥—∫¡Õ≈∑‘∑Õ≈√à«¡°—∫´Ÿ§√“‚≈ „π¢π¡À¡âÕ·°ß‡æ‘Ë¡¢÷Èπ ∑”„Àâ§–·ππ§«“¡
™Õ∫„π∑ÿ°Ê ¥â“π≈¥≈ß ‚¥¬¢π¡À¡âÕ·°ß∑’Ë∑¥·∑ππÈ”μ“≈‚μπ¥¥â«¬¡Õ≈∑‘∑Õ≈√à«¡°—∫´Ÿ§√“‚≈ 
„πª√‘¡“≥∑’Ë‡æ‘Ë¡¢÷Èπ  àßº≈„Àâº‘«Àπâ“¢Õß¢π¡À¡âÕ·°ß¡’ ’ÕàÕπ≈ß Àπâ“¢π¡‰¡à‡°‘¥ ’πÈ”μ“≈ ´÷Ëß‡°‘¥®“°
¡Õ≈∑‘∑Õ≈‡ªìππÈ”μ“≈·Õ≈°ÕŒÕ≈å∑”„Àâ‰¡à‡°‘¥ªØ‘°‘√‘¬“‡¡≈≈“√å¥ (Millard-type browning reactions) ‚¥¬
ªØ‘°‘√‘¬“‡¡≈≈“√å¥‡ªìπªØ‘°‘√‘¬“°“√‡°‘¥ ’πÈ”μ“≈™π‘¥∑’Ë‰¡à‡°’Ë¬«¢âÕß°—∫‡Õπ‰´¡å (non enzymatic browning
reaction) ‡°‘¥¢÷Èπ√–À«à“ßπÈ”μ“≈√’¥‘« å (reducing sugar) °—∫°√¥Õ–¡‘‚π ‚ª√μ’π À√◊Õ “√ª√–°Õ∫
‰π‚μ√‡®πÕ◊ËπÊ ‚¥¬¡’§«“¡√âÕπ‡√àßªØ‘°‘√‘¬“ [25] ∑”„Àâ¡’º≈μàÕ§–·ππ§«“¡™Õ∫¥â“π ’ πÕ°®“°π’ÈπÈ”μ“≈
‚μπ¥¬—ß¡’√ À«“π ·≈–°≈‘ËπÀÕ¡‡©æ“–μ—« [26] ®÷ß∑”„Àâ¡’º≈μàÕ§–·ππ§«“¡™Õ∫¥â“π°≈‘Ëπ ·≈–√ ™“μ‘
¢Õß¢π¡À¡âÕ·°ßÕ’°¥â«¬ ‡π◊ËÕß®“° Ÿμ√∑¥·∑ππÈ”μ“≈‚μπ¥¥â«¬¡Õ≈∑‘∑Õ≈√à«¡°—∫´Ÿ§√“‚≈ √âÕ¬≈– 50 ¡’
°≈‘ËπÀÕ¡ √ ™“μ‘À«“π ·≈–Àπâ“¢π¡¡’ ’πÈ”μ“≈„°≈â‡§’¬ß°—∫ Ÿμ√∑¥·∑π√âÕ¬≈– 0 ¥—ßπ—Èπ®÷ß‡≈◊Õ° Ÿμ√
∑¥·∑ππÈ”μ“≈‚μπ¥¥â«¬¡Õ≈∑‘∑Õ≈√à«¡°—∫´Ÿ§√“‚≈ √âÕ¬≈– 50 ‰ª∑”°“√∑¥ Õ∫°“√¬Õ¡√—∫¢ÕßºŸâ∫√‘‚¿§μàÕ‰ª

μ“√“ß∑’Ë 4 §–·ππ§«“¡™Õ∫‡©≈’Ë¬„π¥â“πμà“ßÊ ¢Õß¢π¡À¡âÕ·°ß∑¥·∑ππÈ”μ“≈‚μπ¥¥â«¬¡Õ≈∑‘∑Õ≈
√à«¡°—∫´Ÿ§√“‚≈  5 √–¥—∫

≈—°…≥–º≈‘μ¿—≥±å
ª√‘¡“≥¡Õ≈∑‘∑Õ≈√à«¡°—∫´Ÿ§√“‚≈  (√âÕ¬≈–)

0 25 50 75 100

 ’ 4.2 ± 0.8a 4.0 ± 0.7ab 3.9 ± 0.8ab 3.7 ± 1.2b 3.6 ± 1.1b

°≈‘Ëπ 4.2 ± 0.8a 4.0 ± 0.8ab 3.9 ± 0.8ab 3.8 ± 0.9b 3.8 ± 0.9b

√ ™“μ‘ 4.2 ± 0.8a 4.0 ± 0.8ab 4.1 ± 0.6ab 3.8 ± 0.7b 3.7 ± 0.7b

‡π◊ÈÕ —¡º—  4.1 ± 0.8a 4.0 ± 0.7ab 3.9 ± 0.8ab 3.8 ± 0.9ab 3.7 ± 0.7b

§«“¡™Õ∫‚¥¬√«¡ 4.1 ± 0.8a 4.1 ± 0.9a 4.0 ± 0.8a 3.8 ± 1.0a 3.7 ± 0.6b

À¡“¬‡Àμÿ a, b À¡“¬∂÷ß μ—«‡≈¢∑’Ë¡’μ—«Õ—°…√°”°—∫μà“ß°—π„π·π«πÕπ¡’§«“¡·μ°μà“ßÕ¬à“ß¡’π—¬ ”§—≠∑’Ë
√–¥—∫ 0.05

2. §ÿ≥¿“æ¢Õßº≈‘μ¿—≥±å¢π¡À¡âÕ·°ß‡ √‘¡¢â“«‰√ ǻ‡∫Õ√’ËßÕ° Ÿμ√≈¥πÈ”μ“≈
º≈°“√«‘‡§√“–Àå§ÿ≥¿“æ¢Õß¢π¡À¡âÕ·°ß‡ √‘¡¢â“«‰√ ǻ‡∫Õ√’ËßÕ° Ÿμ√≈¥πÈ”μ“≈¥â«¬°“√‡ √‘¡

¢â“«‰√´å‡∫Õ√’ËßÕ°√âÕ¬≈– 6 ·≈–∑¥·∑ππÈ”μ“≈‚μπ¥¥â«¬¡Õ≈∑‘∑Õ≈√à«¡°—∫´Ÿ§√“‚≈ √âÕ¬≈– 50 ‡ª√’¬∫‡∑’¬∫
°—∫¢π¡À¡âÕ·°ß Ÿμ√æ◊Èπ∞“π ‰¥â·°à §à“ ’ Õß§åª√–°Õ∫∑“ß‡§¡’ ·≈–ƒ∑∏å∑“ß™’«¿“æ (μ“√“ß 5) æ∫«à“
„π¥â“π§à“ ’ (∑—Èß à«πº‘«Àπâ“·≈–‡π◊ÈÕ„π) ¢π¡À¡âÕ·°ß‡ √‘¡¢â“«‰√´å‡∫Õ√’ËßÕ° Ÿμ√≈¥πÈ”μ“≈¡’§à“§«“¡ «à“ß
(L*) ·≈–§à“ ’‡À≈◊Õß (b*) μË”°«à“ ·≈–§à“ ’·¥ß (a*)  Ÿß°«à“¢π¡À¡âÕ·°ß Ÿμ√æ◊Èπ∞“π ∑—Èßπ’È‡æ√“–°“√‡ √‘¡
¢â“«‰√´å‡∫Õ√’ËßÕ°∑’Ë¡’·Õπ‚∏‰´¬“π‘π àßº≈„Àâ¢π¡À¡âÕ·°ß¡’ ’¡à«ß‡æ‘Ë¡¢÷Èπ  Õ¥§≈âÕß°—∫ß“π«‘®—¬¢Õß
π√‘π∑√å¿æ ·≈–§≥– [27] ∑’Ë‰¥â»÷°…“Õ‘∑∏‘æ≈¢Õß°“√‡μ‘¡·ªÑß¢â“«‰√´å‡∫Õ√’Ë„π‰Õ»°√’¡‰¢¡—πμË” æ∫«à“‡¡◊ËÕ
ª√‘¡“≥·ªÑß¢â“«‰√´å‡∫Õ√’Ë‡æ‘Ë¡¢÷Èπ∑”„Àâ‰Õ»°√’¡¡’ ’¡à«ß‡¢â¡¢÷Èπ  àßº≈„Àâ§à“ L* ¢Õß‰Õ»°√’¡¡’§à“≈¥≈ß ¢≥–∑’Ë
§à“ a* ¡’§à“‡æ‘Ë¡¢÷Èπ „π¥â“πÕß§åª√–°Õ∫∑“ß‡§¡’ ¢π¡À¡âÕ·°ß‡ √‘¡¢â“«‰√ ǻ‡∫Õ√’ËßÕ° Ÿμ√≈¥πÈ”μ“≈¡’
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‚ª√μ’π ‰¢¡—π ‡∂â“ ·≈–§“√å‚∫‰Œ‡¥√μ ‡∑à“°—∫√âÕ¬≈– 50.49, 6.07, 13.02, 0.55 ·≈– 29.87 μ“¡≈”¥—∫
´÷Ëß¡’§à“„°≈â‡§’¬ß°—∫¢π¡À¡âÕ·°ß Ÿμ√æ◊Èπ∞“π §à“æ≈—ßß“π®“°°“√§”π«≥¢π¡À¡âÕ·°ß∑—Èß 2  Ÿμ√¡’§à“„°≈â
‡§’¬ß°—π Õ¬à“ß‰√°Áμ“¡‡¡◊ËÕæ‘®“√≥“®“°·À≈àß§“√å‚∫‰Œ‡¥√μ¢Õß¢π¡À¡âÕ·°ß‡ √‘¡¢â“«‰√´å‡∫Õ√’ËßÕ° Ÿμ√≈¥
πÈ”μ“≈∑’Ë¡’ª√‘¡“≥πÈ”μ“≈‚μπ¥ ·≈–¡Õ≈∑‘∑Õ≈√à«¡°—∫´Ÿ§√“‚≈ „πÕ—μ√“ à«π∑’Ë‡∑à“°—π§◊Õ 145 °√—¡ À√◊Õ√âÕ¬≈–
14.57 ®–∑”„Àâ¢π¡À¡âÕ·°ß‡ √‘¡¢â“«‰√´å‡∫Õ√’ËßÕ° Ÿμ√≈¥πÈ”μ“≈¡’§à“æ≈—ßß“πμË”°«à“¢π¡À¡âÕ·°ß Ÿμ√æ◊Èπ
∞“π∑’Ë¡’ª√‘¡“≥πÈ”μ“≈‚μπ¥ 290 °√—¡ À√◊Õ√âÕ¬≈– 29.14 ∑—Èßπ’È‡π◊ËÕß®“°πÈ”μ“≈ 1 °√—¡ „Àâæ≈—ßß“π 4 kcal
¢≥–∑’Ë¡Õ≈∑‘∑Õ≈ 1 °√—¡ „Àâæ≈—ßß“π 2.1-2.4 kcal [9]  à«π´Ÿ§√“‚≈ ‡ªìπ “√„Àâ§«“¡À«“π∑’Ë‰¡à„Àâæ≈—ßß“π

μ“√“ß∑’Ë 5 §à“ ’ Õß§åª√–°Õ∫∑“ß‡§¡’ ·≈–ƒ∑∏‘Ï∑“ß™’«¿“æ¢Õß¢π¡À¡âÕ·°ß∑—Èß 2  Ÿμ√

°“√«‘‡§√“–Àå§ÿ≥¿“æ ¢π¡À¡âÕ·°ß Ÿμ√æ◊Èπ∞“π ¢π¡À¡âÕ·°ß‡ √‘¡¢â“«
‰√´å‡∫Õ√’ËßÕ° Ÿμ√≈¥πÈ”μ“≈

§à“ ’ (º‘«Àπâ“)
L* 45.90 ± 0.10a 43.77 ± 0.25b

a* 4.27 ± 0.05a 4.60 ± 0.17b

b* 16.03 ± 0.15a 14.80 ± 0.36b

§à“ ’ (‡π◊ÈÕ„π)
L* 60.87 ± 0.86a 54.03 ± 0.25b

a* 1.57 ± 0.12b 2.27 ± 0.31a

b* 17.00 ± 0.10a 13.37 ± 0.15b

Õß§åª√–°Õ∫∑“ß‡§¡’
§«“¡™◊Èπ (%) 49.95 50.49
‚ª√μ’π (%) 6.09 6.07
‰¢¡—π (%) 13.42 13.02
‡∂â“ (%) 0.54 0.55
§“√å‚∫‰Œ‡¥√μ (%) 30.00 29.87

ƒ∑∏‘Ï∑“ß™’«¿“æ
DPPH* scavenging activity 34.79 ± 1.51b 40.61 ± 1.77a

(mg VCE/mg extract)
ABTS* scavenging activity 40.75 ± 0.46b 67.29 ± 0.92a

(mg TE/mg extract)
Total phenolic compound 114.33 ± 1.53b 131.33 ± 1.15a

(mg GE/mg extract)
GABA (mg GABA/100 g sample) not detected 1.18 ± 0.05a

À¡“¬‡Àμÿ a, b À¡“¬∂÷ß μ—«‡≈¢∑’Ë¡’μ—«Õ—°…√°”°—∫μà“ß°—π„π·π«πÕπ¡’§«“¡·μ°μà“ßÕ¬à“ß¡’π—¬ ”§—≠∑’Ë
√–¥—∫ 0.05
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„π¥â“πƒ∑∏‘Ï∑“ß™’«¿“ææ∫«à“¢π¡À¡âÕ·°ß‡ √‘¡¢â“«‰√´å‡∫Õ√’ËßÕ° Ÿμ√≈¥πÈ”μ“≈¡’§à“ DPPH
·≈– ABTS ‡∑à“°—∫ 40.61 mg VCE/mg extract ·≈– 67.23 mg TE/mg extract μ“¡≈”¥—∫ ´÷Ëß¡’§à“
¡“°°«à“¢π¡À¡âÕ·°ß Ÿμ√æ◊Èπ∞“π ÷́Ëß¡’§à“ DPPH ·≈– ABTS ‡∑à“°—∫ 34.79 mg VCE/mg extract ·≈–
40.75 mg TE/mg extract μ“¡≈”¥—∫  “√ª√–°Õ∫øïπÕ≈‘°√«¡¢Õß¢π¡À¡âÕ·°ß‡ √‘¡¢â“«‰√ ǻ‡∫Õ√’ËßÕ°
 Ÿμ√≈¥πÈ”μ“≈¡’§à“ 131.33 mg GE/mg extract ´÷Ëß¡’§à“¡“°°«à“¢π¡À¡âÕ·°ß Ÿμ√æ◊Èπ∞“π (114.33 mg
GE/mg extract) ‚¥¬∑—Ë«‰ª·≈â«¢â“«¡’ ’®–ª√–°Õ∫¥â«¬√ß§«—μ∂ÿ (·Õπ‚∏‰´¬“π‘π) ÷́Ëß‡ªìπ “√μâ“πÕπÿ¡Ÿ≈
Õ‘ √–∑’Ë‰¡àæ∫„π¢â“«‡®â“ [28] ·μàæ∫„π¢â“«¡’ ’ ‡™àπ ¢â“«ÀÕ¡π‘≈ ¢â“«‡Àπ’¬«¥” ·≈–¢â“«‰√ ǻ‡∫Õ√’Ë ‡ªìπμâπ
[29] πÕ°®“°π’È°“√ßÕ°¢Õß¢â“« “¡“√∂‡æ‘Ë¡ª√‘¡“≥ “√ª√–°Õ∫øïπÕ≈‘° ·≈– “√μâ“πÕπÿ¡Ÿ≈Õ‘ √–‰¥â
[30-31] ®÷ß∑”„Àâ°“√‡ √‘¡¢â“«‰√´å‡∫Õ√’ËßÕ°„π¢π¡À¡âÕ·°ß àßº≈„Àâª√‘¡“≥ “√ª√–°Õ∫øïπÕ≈‘°√«¡ ·≈–
§à“°“√μâ“πÕπÿ¡Ÿ≈Õ‘ √–„π¢π¡À¡âÕ·°ß‡æ‘Ë¡¢÷Èπ  ”À√—∫ª√‘¡“≥ “√ GABA ¢Õß¢π¡À¡âÕ·°ß‡ √‘¡¢â“«
‰√´å‡∫Õ√’ËßÕ° Ÿμ√≈¥πÈ”μ“≈¡’§à“‡∑à“°—∫ 1.18 mg GABA/100 g sample ´÷Ëß‰¡àæ∫„π¢π¡À¡âÕ·°ß Ÿμ√
æ◊Èπ∞“π ‚¥¬ “√ GABA ‡°‘¥®“°°√–∫«π°“√¥’§“√å∫Õ°´‘‡≈™—Ëπ (decarboxcylation) ¢Õß°√¥°≈Ÿμ“¡‘°
(glutamic acid) À√◊ÕÕ–¡‘‚π°≈Ÿμ“‡¡∑ (amino acid L-glutamate) ¥â«¬‡Õπ‰´¡å°≈Ÿμ“‡¡∑¥’§“√å∫Õ°´‘‡≈ 
(glutamate decarboxylase) „π√–À«à“ß°“√ßÕ°¢Õß¢â“« [32] ¡’ß“π«‘®—¬√“¬ß“π«à“¢â“«∑’Ëºà“π°√–∫«π°“√ßÕ°
¡’ “√ GABA ‡æ‘Ë¡¢÷Èπ 2 ‡∑à“®“°¢â“«∑’Ë‰¡àºà“π°“√ßÕ° [32] ‡™àπ‡¥’¬«°—∫ß“π«‘®—¬¢Õß«√—¡æ√ ·≈–§≥– [33]
æ∫«à“¢â“«ÀÕ¡π‘≈ ¢â“«¢“«¥Õ°¡–≈‘ 105 ·≈–¢â“«‡Àπ’¬«¥”∑’Ëºà“π°√–∫«π°“√ßÕ°¡’ “√ª√–°Õ∫øïπÕ≈‘°√«¡
·≈– “√ GABA ‡æ‘Ë¡¢÷Èπ 1-4 ‡∑à“ ‡∑’¬∫°—∫¢â“«∑’Ë‰¡àºà“π°“√ßÕ° ·≈–°“√‡æ‘Ë¡¢÷Èπ¢Õßª√– ‘∑∏‘¿“æ°“√
‡ªìπ “√μâ“πÕπÿ¡Ÿ≈Õ‘ √–„π¢â“«ßÕ°∑—Èß 3 æ—π∏ÿå Õ“®‡π◊ËÕß®“°°“√‡æ‘Ë¡¢÷Èπ¢Õßª√‘¡“≥ “√ GABA ·≈–
 “√ª√–°Õ∫øïπÕ≈‘°√«¡ ÷́Ëß¡’ ¡∫—μ‘‡ªìπ “√μâ“πÕπÿ¡Ÿ≈Õ‘ √–™π‘¥Àπ÷Ëß ¥—ßπ—Èπ°“√‡ √‘¡¢â“«‰√ ǻ‡∫Õ√’ËßÕ°„π
¢π¡À¡âÕ·°ß®÷ß∑”„Àâƒ∑∏‘Ïμâ“πÕπÿ¡Ÿ≈Õ‘ √–  “√ª√–°Õ∫øïπÕ≈‘°√«¡ ·≈– “√ GABA ‡æ‘Ë¡¢÷Èπ  Õ¥§≈âÕß
°—∫ß“π«‘®—¬¢Õß‡¡∏“«’ ·≈– ÿ¥“√—μπå [34] ∑’Ë‰¥âæ—≤π“º≈‘μ¿—≥±å‚¬‡°‘√åμ∑’Ë¡’°“√ª√–¬ÿ°μå„™â¢â“«°≈âÕß¡—πªŸßÕ°
‡ªìπ à«πº ¡ æ∫«à“°“√„™â¢â“«°≈âÕß¡—πªŸßÕ°√âÕ¬≈– 30 ∑”„Àâ¡’ª√‘¡“≥ “√ GABA ‡∑à“°—∫ 4.09 mg/
100 g of GABA ´÷ËßÕ¬Ÿà„π√–¥—∫∑’Ë Ÿß°«à“ª√‘¡“≥∑’Ë‰¡à “¡“√∂«‘‡§√“–Àå‰¥â„π‚¬‡°‘√åμ∑’Ë‰¡à¡’°“√‡μ‘¡¢â“«°≈âÕß
¡—πªŸßÕ° πÕ°®“°π’È®‘√“¿√≥å ·≈–§≥– [35] √“¬ß“π«à“¢π¡®’π¢â“«°≈âÕßßÕ°¡’ª√‘¡“≥ “√ª√–°Õ∫øïπÕ≈‘°
√«¡ ·≈–ª√– ‘∑∏‘¿“æ°“√μâ“πÕπÿ¡Ÿ≈Õ‘ √–‚¥¬«‘∏’ FRAP ‡∑à“°—∫ 0.0538 mg GAE/g of fresh weigh
·≈– 1.4960 mM Fe(II)/g of fresh weigh ÷́Ëß¡“°°«à“¢π¡®’π Ÿμ√§«∫§ÿ¡∑’Ë¡’§à“‡∑à“°—∫ 0.0124 mg
GAE/g of fresh weigh ·≈– 0.0316 mM Fe(II)/g of fresh weigh μ“¡≈”¥—∫  à«πª√‘¡“≥ “√
GABA ¢Õß¢π¡®’π¢â“«°≈âÕßßÕ°¡’§à“‡∑à“°—∫ 49.868 mg GABA/g of fresh weigh ¢≥–∑’Ë‰¡àæ∫
 “√ GABA „π¢π¡®’π Ÿμ√§«∫§ÿ¡

3. °“√»÷°…“°“√¬Õ¡√—∫¢ÕßºŸâ∫√‘‚¿§¢π¡À¡âÕ·°ß‡ √‘¡¢â“«‰√´å‡∫Õ√’ËßÕ° Ÿμ√≈¥πÈ”μ“≈
π”¢π¡À¡âÕ·°ß‡ √‘¡¢â“«‰√´å‡∫Õ√’ËßÕ° Ÿμ√≈¥πÈ”μ“≈‰ª∑¥ Õ∫°“√¬Õ¡√—∫¢ÕßºŸâ∫√‘‚¿§®”π«π

120 §π ÷́Ëß‡ªìπ‡æ»™“¬√âÕ¬≈– 55.0 ‡æ»À≠‘ß√âÕ¬≈– 45.0 Õ“¬ÿ√–À«à“ß 21-40 ªï √âÕ¬≈– 26.7
°“√»÷°…“ Ÿß ÿ¥§◊Õª√–∂¡»÷°…“/¡—∏¬¡»÷°…“μÕπμâπ√âÕ¬≈– 25.8 √“¬‰¥â Ÿß∑’Ë ÿ¥§◊Õ 5,001-15,000 ∫“∑
√âÕ¬≈– 35.8 §«“¡∂’Ë„π°“√‡≈◊Õ°´◊ÈÕ§◊Õπ“πÊ §√—Èß √âÕ¬≈– 53.3  ∂“π∑’Ë´◊ÈÕ§◊Õ√â“π¢“¬¢ÕßΩ“°√âÕ¬≈– 62.5
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§–·ππ§«“¡™Õ∫®“°ºŸâ∫√‘‚¿§∑’Ë¡’μàÕ¢π¡À¡âÕ·°ß‡ √‘¡¢â“«‰√ ǻ‡∫Õ√’ËßÕ° Ÿμ√≈¥πÈ”μ“≈ (μ“√“ß
∑’Ë 6) æ∫«à“ºŸâ∫√‘‚¿§„Àâ§–·ππ§«“¡™Õ∫‡©≈’Ë¬„π¥â“π  ’ ·≈–√ ™“μ‘ ¢Õß¢π¡À¡âÕ·°ß‡ √‘¡¢â“«‰√´å‡∫Õ√’Ë
ßÕ° Ÿμ√≈¥πÈ”μ“≈Õ¬Ÿà„π√–¥—∫™Õ∫¡“°  à«π¥â“π°≈‘Ëπ ‡π◊ÈÕ —¡º—  ·≈–§«“¡™Õ∫‚¥¬√«¡Õ¬Ÿà„π√–¥—∫™Õ∫
¡“°∑’Ë ÿ¥ ¥â“π°“√¬Õ¡√—∫¢ÕßºŸâ∫√‘‚¿§ (μ“√“ß∑’Ë 7) æ∫«à“ºŸâ∫√‘‚¿§¡’°“√¬Õ¡√—∫º≈‘μ¿—≥±å√âÕ¬≈– 99.2 ¡’
°“√μ—¥ ‘π„®´◊ÈÕ√âÕ¬≈– 97.5 ‚¥¬´◊ÈÕ‡ªìπ¢ÕßΩ“°√âÕ¬≈– 68.3 ·≈–μâÕß°“√„Àâ¡’√“§“¡“°°«à“∑âÕßμ≈“¥
5-10 ∫“∑ √âÕ¬≈– 57.8

μ“√“ß∑’Ë 6 §–·ππ§«“¡™Õ∫®“°ºŸâ∫√‘‚¿§∑’Ë¡’μàÕ¢π¡À¡âÕ·°ß‡ √‘¡¢â“«‰√ ǻ‡∫Õ√’ËßÕ° Ÿμ√≈¥πÈ”μ“≈

§ÿ≥¿“æ∑“ßª√– “∑ —¡º—  §–·ππ √–¥—∫§«“¡™Õ∫

 ’ 4.4 ± 0.6 ™Õ∫¡“°
°≈‘Ëπ 4.7 ± 0.5 ™Õ∫¡“°∑’Ë ÿ¥
√ ™“μ‘ 4.5 ± 0.6 ™Õ∫¡“°
‡π◊ÈÕ —¡º—  4.5 ± 0.6 ™Õ∫¡“°
§«“¡™Õ∫‚¥¬√«¡ 4.7 ± 0.6 ™Õ∫¡“°∑’Ë ÿ¥

μ“√“ß∑’Ë 7 °“√¬Õ¡√—∫¢ÕßºŸâ∫√‘‚¿§∑’Ë¡’μàÕ¢π¡À¡âÕ·°ß‡ √‘¡¢â“«‰√ ǻ‡∫Õ√’ËßÕ° Ÿμ√≈¥πÈ”μ“≈

¢âÕ¡Ÿ≈ ”√«® §«“¡∂’Ë (§π) √âÕ¬≈–

°“√¬Õ¡√—∫¢π¡À¡âÕ·°ß‡ √‘¡¢â“«‰√´å‡∫Õ√’ËßÕ° Ÿμ√≈¥πÈ”μ“≈
¬Õ¡√—∫ 119 99.2
‰¡à¬Õ¡√—∫ 1 0.8

°“√μ—¥ ‘π„®´◊ÈÕ¢π¡À¡âÕ·°ß‡ √‘¡¢â“«‰√´å‡∫Õ√’ËßÕ° Ÿμ√≈¥πÈ”μ“≈
´◊ÈÕ 117 97.5
‰¡à·πà„® 1 0.8
‰¡à́ ◊ÈÕ 2 1.7

‡Àμÿº≈¢Õß°“√ ◊́ÈÕ¢π¡À¡âÕ·°ß‡ √‘¡¢â“«‰√ ǻ‡∫Õ√’ËßÕ° Ÿμ√≈¥πÈ”μ“≈
´◊ÈÕ√—∫ª√–∑“π‡Õß 36 30.0
‡ªìπ¢ÕßΩ“° 82 68.3
Õ◊ËπÊ 2 1.7

√“§“∑’Ë‡À¡“– ¡¢Õß¢π¡À¡âÕ·°ß‡ √‘¡¢â“«‰√´å‡∫Õ√’ËßÕ° Ÿμ√≈¥πÈ”μ“≈
πâÕ¬°«à“∑âÕßμ≈“¥ 5-10 ∫“∑ 8 6.7
‡∑à“°—∫∑âÕßμ≈“¥ 43 35.8
¡“°°«à“∑âÕßμ≈“¥ 5-10 ∫“∑ 69 57.8
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 √ÿª
¢π¡À¡âÕ·°ß‡ √‘¡¢â“«‰√ ǻ‡∫Õ√’ËßÕ° Ÿμ√≈¥πÈ”μ“≈‚¥¬°“√‡ √‘¡¢â“«‰√ ǻ‡∫Õ√’ËßÕ°√âÕ¬≈– 6

·≈–∑¥·∑ππÈ”μ“≈‚μπ¥¥â«¬¡Õ≈∑‘∑Õ≈√à«¡°—∫´Ÿ§√“‚≈ √âÕ¬≈– 50 ¡’§ÿ≥¿“æ∑“ß°“¬¿“æ ∑“ß‡§¡’
·≈–ƒ∑∏‘Ï∑“ß™’«¿“æ‡∑’¬∫‡∑à“°—∫¢π¡À¡âÕ·°ß Ÿμ√æ◊Èπ∞“π „π¥â“π§à“ ’ (∑—Èß à«πº‘«Àπâ“·≈–‡π◊ÈÕ„π)
¢π¡À¡âÕ·°ß‡ √‘¡¢â“«‰√´å‡∫Õ√’ËßÕ° Ÿμ√≈¥πÈ”μ“≈¡’§à“§«“¡ «à“ß (L*) ·≈–§à“ ’‡À≈◊Õß (b*) μË”°«à“ ·≈–
§à“ ’·¥ß (a*)  Ÿß°«à“¢π¡À¡âÕ·°ß Ÿμ√æ◊Èπ∞“π °“√∑¥ Õ∫ƒ∑∏‘Ïμâ“πÕπÿ¡Ÿ≈Õ‘ √– æ∫«à“¢π¡À¡âÕ·°ß‡ √‘¡
¢â“«‰√´å‡∫Õ√’ËßÕ° Ÿμ√≈¥πÈ”μ“≈¡’§à“ DPPH ·≈– ABTS ‡∑à“°—∫ 40.61 mg VCE/mg extract ·≈–
67.23 mg TE/mg extract μ“¡≈”¥—∫  “√ª√–°Õ∫øïπÕ≈‘°√«¡¡’§à“‡∑à“°—∫ 131.33 mg GE/mg extract
·≈– “√ GABA ¡’§à“‡∑à“°—∫ 1.18 mg GABA/100 g sample ‡¡◊ËÕ∑¥ Õ∫°“√¬Õ¡√—∫¢ÕßºŸâ∫√‘‚¿§
æ∫«à“ºŸâ∫√‘‚¿§„Àâ§–·ππ§«“¡™Õ∫‚¥¬√«¡¢Õß¢π¡À¡âÕ·°ß‡ √‘¡¢â“«‰√´å‡∫Õ√’ËßÕ° Ÿμ√≈¥πÈ”μ“≈Õ¬Ÿà„π
√–¥—∫™Õ∫¡“°∑’Ë ÿ¥ „Àâ°“√¬Õ¡√—∫·≈–μ—¥ ‘π„® ´◊ÈÕº≈‘μ¿—≥±å√âÕ¬≈– 99.2 ·≈– 97.5 μ“¡≈”¥—∫ ·≈–
μâÕß°“√„Àâ¡’√“§“¡“°°«à“∑âÕßμ≈“¥ 5-10 ∫“∑ √âÕ¬≈– 57.8
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