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°“√‡ª√’¬∫‡∑’¬∫§ÿ≥§à“∑“ß‚¿™π“°“√  ¡∫—μ‘μâ“πÕπÿ¡Ÿ≈Õ‘ √– ·≈–ª√‘¡“≥ “√ª√–°Õ∫øïπÕ≈‘°
·≈– ø≈“‚«πÕ¬¥å∑—ÈßÀ¡¥„πæ◊™Õ—μ≈—°…≥å ®—ßÀ«—¥Õÿμ√¥‘μ∂å ‚¥¬‡°Á∫μ—«Õ¬à“ßæ◊™ 7 ™π‘¥ §◊Õ ∑ÿ‡√’¬πÀ≈ß≈—∫·≈
∑ÿ‡√’¬πÀ≈‘π≈—∫·≈ ≈“ß “¥≈—∫·≈ ≈Õß°Õß≈—∫·≈ °√–‡∑’¬¡πÈ”ª“¥ ¡–¢“¡‡ª√’È¬«ø“°∑à“·≈– —∫ª–√¥Àâ«¬
¡ÿàπ ®“°·À≈àßª≈Ÿ°¡“«‘‡§√“–Àå§ÿ≥§à“∑“ß‚¿™π“°“√μ“¡¡“μ√∞“π AOAC  ¡∫—μ‘μâ“πÕπÿ¡Ÿ≈Õ‘ √–¥â«¬«‘∏’ DPPH,
ABTS ·≈– FRP assay ª√‘¡“≥ “√ª√–°Õ∫øïπÕ≈‘°·≈–ø≈“‚«πÕ¬¥å∑—ÈßÀ¡¥ ¥â«¬«‘∏’ Folin-Ciocalteu
·≈– “√≈–≈“¬Õ≈Ÿ¡‘‡π’¬¡§≈Õ‰√¥å æ∫«à“ ¡’§à“æ≈—ßß“π∑—ÈßÀ¡¥ 70.25-299.00 kcal/100 g Dry weight (DW)
æ≈—ßß“π®“°‰¢¡—π∑—ÈßÀ¡¥ 0.00-67.23 kcal/100 g DW ‰¢¡—π∑—ÈßÀ¡¥ 0.00-7.47 g/100 g DW ‰¢¡—π
Õ‘Ë¡μ—« 0.00-2.25 g/100 g DW ‚ª√μ’π 0.46-9.20 g/100 g DW §“√å‚∫‰Œ‡¥√μ 16.33-72.80 g/100 g
DW „¬Õ“À“√ 0.31-9.08 g/100 g DW πÈ”μ“≈ 13.49-40.60 g/100 g DW ‚´‡¥’¬¡ 0.87-11.40 mg/
100 g DW ·§≈‡´’¬¡ 4.17-23.40 mg/100 g DW ‡À≈Á° 0.25-2.20 mg/100 g DW ‡∂â“ 0.34-1.93 g/
100 g DW ·≈–§«“¡™◊Èπ 51.69-83.15 g/100 g Fresh weight (FW) ‚¥¬æ◊™∑’Ë¡’æ≈—ßß“π∑—ÈßÀ¡¥
§“√å‚∫‰Œ‡¥√μ πÈ”μ“≈ ·§≈‡ ’́¬¡·≈–‡À≈Á° Ÿß∑’Ë ÿ¥§◊Õ ¡–¢“¡‡ª√’È¬«ø“°∑à“ ‚ª√μ’π Ÿß∑’Ë ÿ¥§◊Õ °√–‡∑’¬¡πÈ”ª“¥
 à«π ¡∫—μ‘μâ“πÕπÿ¡Ÿ≈Õ‘ √–∑’Ë«‘‡§√“–Àå¥â«¬«‘∏’ DPPH, ABTS ·≈– FRP assay æ∫«à“ ¡’§à“ IC50 29.53-
148.46 mg/mL, 54.25-138.11 mg TEAC/100 g FW ·≈– 9.68-27.01 mM FeSO4/100 g FW
μ“¡≈”¥—∫ ª√‘¡“≥ “√ª√–°Õ∫øïπÕ≈‘°·≈–ø≈“‚«πÕ¬¥å∑—ÈßÀ¡¥¡’§à“ 9.54-95.96 mg GAE/100 g FW
·≈– 2.84-18.95 mg QE/100 g FW μ“¡≈”¥—∫  à«π§«“¡ —¡æ—π∏å√–À«à“ß ¡∫—μ‘·≈– “√μâ“πÕπÿ¡Ÿ≈
Õ‘ √–‡ªìπ‰ª„π‡™‘ß∫«° Õ¬Ÿà„π√–¥—∫ª“π°≈“ß- Ÿß (r2 = 0.408-0.978)
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The Determinations of Nutritive Values,
Antioxidant Properties, Total Phenolic and Flavonoid

Contents of Endemic Plants in Uttaradit Province
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ABSTRACT

Comparison of nutritional values, antioxidant properties, the total phenolic and flavoniod
contents of seven endemic plants in Uttaradit province were studied. The plants chosen were
Longlablae durian, Linlablae durian (Duio zibethinus Murr.), Lablae langsad, Lablae longkong
(Lansium domesticum Corr.), Numpad gallic (Allium sativum L.), Faktha sour tamarind
(Tamarindus indica L.) and Huaimun pineapple (Ananas comosus Merr.), that grown in different
regions of Uttaradit province. The nutritive values (with the standard of AOAC methods),
antioxidant properties (with DPPH, ABTS and FRP assays), total phenolic and flavonoid
contents (with the Folin-Ciocalteu method and aluminum chloride solution) were determined.
The results were total calories 70.25-299.00 kcal/100 g Dry weight (DW), calories of total fat
0.00-67.23 kcal/100 g DW, total fat 0.00-7.47 g/100 g DW, saturated fat 0.00-2.25 g/100 g
DW, protein 0.46-9.20 g/100 g DW, carbohydrate 16.33-72.80 g/100 g DW, dietary fiber
0.31-9.08 g/100 g DW, sugar 13.49-40.60 g/100 g DW, sodium 0.87-11.40 mg/100 g DW,
calcium 4.17- 23.40 mg/100 g DW, iron 0.25-2.20 mg/100 g DW, ash 0.34-1.93 mg/100
g DW and moisture 51.69-83.15 g/100 g Fresh weight (FW). Highest total calories, carbohydrate,
sugar, calcium and iron were found in Faktha sour tamarind. Highest protein was shown by
Numpad gallic. The antioxidant properties determined by using DPPH, ABTS and FRP assays
was found to very form IC50 29.53-148.46 mg/mL, 54.25-138.11 mg TEAC/100 g FW and
9.68-27.01 mM FeSO4/100 g FW, respectively. The total phenolic and flavonoid compounds
were 9.54-95.96 mg GAE/100 g FW and 2.84-18.95 mg QE/100 g FW, respectively. Antioxidant
properties revealed a positive moderate to middle-high correlation (r2 = 0.408-0.978).
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∫∑π”
º—°·≈–º≈‰¡â∂◊Õ‡ªìπ·À≈àß∑’Ë¡’§ÿ≥§à“∑“ß‚¿™π“°“√ Ÿß‡™àπ æ≈—ßß“π ‰¢¡—π §“√å‚∫‰Œ‡¥√μ ‚ª√μ’π

«‘μ“¡‘π ‡°≈◊Õ·√à·≈–‡ âπ„¬∑’Ë®”‡ªìπμàÕ√à“ß°“¬ ·≈–¬—ßª√–°Õ∫‰ª¥â«¬ “√μâ“πÕπÿ¡Ÿ≈Õ‘ √– ‰¥â·°à «‘μ“¡‘π´’
«‘μ“¡‘πÕ’·≈– “√ª√–°Õ∫øïπÕ≈‘° ‡ªìπ®”π«π¡“°°«à“ 8,000 ™π‘¥  “√μâ“πÕπÿ¡Ÿ≈Õ‘ √–¥—ß°≈à“« “¡“√∂
ªÑÕß°—π°“√‡ ◊ËÕ¡ ¿“æ¢Õß√à“ß°“¬ ·≈–¬—ß≈¥°“√‡°‘¥ªØ‘°‘√‘¬“ÕÕ°´‘‡¥™—π„π√–∫∫√à“ß°“¬¢ÕßºŸâ∫√‘‚¿§
‚¥¬°“√√—∫ª√–∑“πº—°·≈–º≈‰¡â„πª√‘¡“≥¡“° “¡“√∂≈¥§«“¡‡ ’Ë¬ß„π°“√‡°‘¥‚√§À≈Õ¥‡≈◊Õ¥À—«„®Õÿ¥μ—π
§«“¡¥—π‚≈À‘μ ‡∫“À«“π ‚√§À—«„® °“√∑”ß“π∑’Ëº‘¥ª°μ‘¢Õß ¡Õß·≈–√–∫∫¿Ÿ¡‘§ÿâ¡°—π ·≈–°“√Õ—°‡ ∫ Õ’°∑—Èß
¬—ß “¡“√∂≈¥§«“¡‡ ’Ë¬ß„π°“√‡°‘¥‚√§¡–‡√Áß∫“ß™π‘¥  “√‡À≈à“π’È à«π„À≠à‡ªìπ “√ª√–°Õ∫æÕ≈‘øïπÕ≈‘°
(Polyphenolic compound) [1, 2] ®“°°“√»÷°…“ª√‘¡“≥ “√ª√–°Õ∫øïπÕ≈‘° ·≈– ¡∫—μ‘μâ“πÕπÿ¡Ÿ≈
Õ‘ √–¢Õßº≈‰¡â‰∑¬ æ∫«à“ º≈‰¡â·μà≈–™π‘¥¡’ª√‘¡“≥ “√ª√–°Õ∫øïπÕ≈‘°·≈– ¡∫—μ‘μâ“πÕπÿ¡Ÿ≈Õ‘ √–·μ°
μà“ß°—π [3] ·≈–º≈‰¡â™π‘¥‡¥’¬«°—π·μà§π≈– “¬æ—π∏ÿå®–¡’™π‘¥·≈–ª√‘¡“≥ “√ÕÕ°ƒ∑∏‘Ï∑“ß™’«¿“æ·μ°μà“ß
°—π [4, 5] ªí®®ÿ∫—πºŸâ ŸßÕ“¬ÿ·≈–ºŸâ∫√‘‚¿§„π —ß§¡‰∑¬·≈–∑—Ë«‚≈°„Àâ§«“¡ π„®‡√◊ËÕß°“√∫√‘‚¿§‡æ◊ËÕ ÿ¢¿“æ∑’Ë
¥’‚¥¬‡πâπ°“√∫√‘‚¿§Õ“À“√®“°∏√√¡™“μ‘ ∑”„Àâº—°·≈–º≈‰¡â∑’Ë‡ªìπ·À≈àß∑’Ë¡’§ÿ≥§à“∑“ß‚¿™π“°“√ ¡’ “√μâ“π
Õπÿ¡Ÿ≈Õ‘ √–·≈–„¬Õ“À“√ Ÿß‡ªìπ∑’Ë π„®¡“°¢÷Èπ

®—ßÀ«—¥Õÿμ√¥‘μ∂å∂◊Õ‡ªìπ‡¡◊Õß¡À—»®√√¬å·Ààßº≈‰¡â ¡’º≈‰¡â∑’Ë¡’™◊ËÕ‡ ’¬ß‡ªìπ∑’Ëπ‘¬¡¢ÕßºŸâ∫√‘‚¿§
‰¥â·°à ≈“ß “¥≈—∫·≈∑’Ë¡’√ ™“μ‘À«“π ÀÕ¡ ≈Õß°Õß≈—∫·≈¡’√ ™“μ‘À«“πÕ¡‡ª√’È¬«‡π◊ËÕß®“°«‘∏’°“√¢¬“¬
æ—π∏ÿå®–„™â°“√‡ ’¬∫¬Õ¥∫πμâπμÕ≈“ß “¥ ¡–¢“¡‡ª√’È¬«ø“°∑à“ ∑’Ëª≈Ÿ°¡“°„πÕ”‡¿Õø“°∑à“·≈–∂◊Õ‡ªìπ
æ◊Èπ∑’Ëª≈Ÿ°¡–¢“¡∑’Ë„À≠à·ÀàßÀπ÷Ëß„π‡¢μ¿“§‡Àπ◊ÕμÕπ≈à“ß ‚¥¬∑”°“√ª≈Ÿ°∑—Èß¡–¢“¡‡ª√’È¬«·≈–¡–¢“¡À«“π
·μà¡–¢“¡‡ª√’È¬«®–¡’√“§“ Ÿß°«à“ ‡π◊ËÕß®“°ºŸâ∫√‘‚¿§¡’§«“¡μâÕß°“√ Ÿß °√–‡∑’¬¡πÈ”ª“¥¡’≈—°…≥–‡ª≈◊Õ°Àÿâ¡
∑’Ë¡’ ’¡à«ß‡¢â¡ °≈‘Ëπ©ÿπ°«à“°√–‡∑’¬¡®“°·À≈àßÕ◊Ëπ ∑ÿ‡√’¬πÀ≈ß≈—∫·≈ ∑ÿ‡√’¬πÀ≈‘π≈—∫·≈ ‡ªìπ∑ÿ‡√’¬πæ◊Èπ‡¡◊Õß
∑’Ë¡’°“√§—¥æ—π∏ÿåμ“¡∏√√¡™“μ‘ ∑’Ë¡’≈Ÿ°¢π“¥‡≈Á° Àπ—°√–À«à“ß 0.8-1.5 °‘‚≈°√—¡ √ ™“μ‘À«“π¡—π ‡¡≈Á¥≈’∫‡≈Á°
°≈‘Ëπ‰¡à©ÿπ‡°‘π‰ª ‚¥¬∑ÿ‡√’¬πÀ≈ß≈—∫·≈®–¡’≈—°…≥–º≈§àÕπ¢â“ß°≈¡ ‡π◊ÈÕº≈¡’ ’‡À≈◊ÕßÕàÕπ§≈â“¬∑ÿ‡√’¬π
À¡Õπ∑Õß  à«π∑ÿ‡√’¬πÀ≈‘π≈—∫·≈¡’≈—°…≥–º≈√’À√◊Õ∑√ß°√–∫Õ°¡’√àÕß‡ªìπæŸ™—¥‡®π ‡π◊ÈÕº≈¡’ ’‡À≈◊Õß â¡
‡π◊ÈÕ·Àâß·≈–‡¡≈Á¥≈’∫∑—Èßº≈ ·≈– —∫ª–√¥Àâ«¬¡ÿàπ‡ªìπ —∫ª–√¥∑’Ë¡’º≈¢π“¥°≈“ß ‡π◊ÈÕÀ«“π©Ë”‰¡à· ∫§Õ´÷Ëß
ºà“π°“√¢÷Èπ∑–‡∫’¬π ‘Ëß∫àß™’È∑“ß¿Ÿ¡‘»“ μ√å (Geographical indications, GI) ·≈â« ·≈–¡’Õ’° 4 ™π‘¥ ∑’Ë
°”≈—ßÕ¬Ÿà„π¢—ÈπμÕπ°“√¢÷Èπ∑–‡∫’¬π§◊Õ ∑ÿ‡√’¬πÀ≈ß≈—∫·≈ ∑ÿ‡√’¬πÀ≈‘π≈—∫·≈ ≈“ß “¥≈—∫·≈·≈–≈Õß°Õß≈—∫·≈
®“°°“√∑’Ëª√–‡∑»‰∑¬‡¢â“ Ÿà°“√‡ªìπª√–™“§¡‡»√…∞°‘®Õ“‡ ’́¬π (AEC) ÷́Ëß‡ªìπ°“√‡ªî¥‡ √’∑“ß°“√§â“ ‡™àπ
‡¥’¬«°—∫®—ßÀ«—¥Õÿμ√¥‘μ∂å∑’Ë¡’®ÿ¥ºà“π·¥π∂“«√¿Ÿ¥Ÿà∑’Ë‡™◊ËÕ¡μ‘¥°—∫ª√–‡∑»‡æ◊ËÕπ∫â“π æ◊™º—°º≈‰¡â‡»√…∞°‘®
À≈“¬™π‘¥®÷ß∂Ÿ°·∫àß à«π·∫àß∑“ß°“√μ≈“¥‰ª¡“° °“√«‘®—¬π’È®÷ß‡ªìπ°“√‡μ√’¬¡»—°¬¿“æ¥â“πæ◊™º—°º≈‰¡â„Àâ
‡°‘¥°“√·¢àß¢—π°—∫ª√–‡∑»„π°≈ÿà¡Õ“‡´’¬π„Àâ¡“°¢÷Èπ ®“°°“√μ√«® Õ∫ß“π«‘®—¬¬—ß‰¡àæ∫°“√»÷°…“§ÿ≥§à“∑“ß
‚¿™π“°“√À√◊Õ©≈“°‚¿™π“°“√·≈–§ÿ≥ ¡∫—μ‘°“√μâ“πÕπÿ¡Ÿ≈Õ‘ √–¢Õßæ◊™Õ—μ≈—°…≥å„π®—ßÀ«—¥Õÿμ√¥‘μ∂å
¥—ßπ—Èπ ®÷ß∑”°“√«‘‡§√“–Àå·≈–‡ª√’¬∫‡∑’¬∫§ÿ≥§à“∑“ß‚¿™π“°“√  ¡∫—μ‘°“√μâ“πÕπÿ¡Ÿ≈Õ‘ √–·≈–ª√‘¡“≥
 “√ª√–°Õ∫øïπÕ≈‘°·≈–ø≈“‚«πÕ¬¥å∑—ÈßÀ¡¥„πæ◊™Õ—μ≈—°…≥å ®—ßÀ«—¥Õÿμ√¥‘μ∂å ‡æ◊ËÕ‡ªìπ¢âÕ¡Ÿ≈·°àºŸâ∫√‘‚¿§
„π°“√‡≈◊Õ°´◊ÈÕ·≈–‡≈◊Õ°∫√‘‚¿§„Àâ‡À¡“– ¡°—∫§«“¡μâÕß°“√ À√◊Õ¿“«–∑“ß‚¿™π“°“√¢Õßμπ‰¥â ·≈–
‡ª√’¬∫‡∑’¬∫°“√‡≈◊Õ° ◊́ÈÕº≈‘μ¿—≥±åÕ“À“√™π‘¥‡¥’¬«°—π ‚¥¬‡≈◊Õ°∑’Ë¡’§ÿ≥§à“∑“ß‚¿™π“°“√∑’Ë¥’°«à“ ‡ªìπ°“√
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™à«¬ª√–°Õ∫„π°“√μ—¥ ‘π„®¢ÕßºŸâ∫√‘‚¿§ ∂÷ß·¡â«à“®–‰¡à‡æ‘Ë¡§ÿ≥§à“º≈‘μ¿—≥±å‚¥¬μ√ß ·μà‡æ‘Ë¡°“√ ◊́ÈÕ¢ÕßºŸâ∫√‘‚¿§
√“¬‰¥â¢Õß‡°…μ√°√¡“°¢÷Èπ ‡™àπ°—π

√Ÿª∑’Ë 1 æ◊™Õ—μ≈—°…≥å ®—ßÀ«—¥Õÿμ√¥‘μ∂å∑’Ë„™â„π°“√»÷°…“

§√ÿ¿—≥±å·≈– “√‡§¡’∑’Ë„™â
‡§√◊ËÕß¡◊Õ∑’Ë„™â„π°“√«‘‡§√“–Àå Microplate reader √–∫∫ªØ‘∫—μ‘°“√ Elisa ¬’ËÀâÕ MeterTeach

ª√–‡∑»‰μâÀ«—π, GC, AAS ·≈– Spectrofluorometer ¬’ËÀâÕ Shimadzu ª√–‡∑»≠’ËªÿÉπ, HPLC ¬’ËÀâÕ
PerkinElmer ª√–‡∑» À√—∞Õ‡¡√‘°“  “√‡§¡’¡’¥—ßπ’È phenol-sulfuric acid, D-glucose, alkaline copper,
sulfuric acid, arsenomolybdic acid, diethyl ether, petroleum ether, ammonium hydroxide,

potassium hydroxide, 2,2-diphenyl-1-picrylhydrazyl (DPPH), 2,2'-azinobis (3-ethylbenzothiazoline-
6-sulfonic acid) (ABTS), trolox, gallic acid, aluminum chloride, trichloro acetic acid, potassium
dihydrogen phosphate ·≈– hydrogen peroxide ®“°∫√‘…—∑ Merck ª√–‡∑»‡¬Õ√¡π’, oxalic acid, EDTA
disodium salt, meta-phosphoric acid, ammonium molybdate, ethyl alcohol 95%, potassium
ferricyanide ·≈– ferric chloride ®“°∫√‘…—∑ Fluka ª√–‡∑» «‘ ‡´Õ√å·≈π¥å, sodium bicarbonate
·≈– ferrous sulfate ®“°∫√‘…—∑ Ajax Finechem ª√–‡∑»ÕÕ ‡μ√‡≈’¬, isoquercetin, astragalin ·≈–
crypto- chlorogenic acid ®“°∫√‘…—∑ Biopurify ª√–‡∑»®’π
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«‘∏’∑¥≈Õß
°“√∑¥ Õ∫§ÿ≥§à“∑“ß‚¿™π“°“√
1. °“√‡μ√’¬¡μ—«Õ¬à“ß

°“√«‘®—¬π’È‡ªìπ°“√«‘®—¬‡™‘ß ”√«® μ—«Õ¬à“ßæ◊™∑’Ë„™â∑¥≈Õß (√Ÿª∑’Ë 1) §◊Õ∑ÿ‡√’¬πÀ≈ß≈—∫·≈ ∑ÿ‡√’¬π
À≈‘π≈—∫·≈ ≈“ß “¥≈—∫·≈ ≈Õß°Õß≈—∫·≈ °√–‡∑’¬¡πÈ”ª“¥ ¡–¢“¡‡ª√’È¬«ø“°∑à“·≈– —∫ª–√¥Àâ«¬¡ÿàπ °“√
‡°Á∫μ—«Õ¬à“ß‡°Á∫®“° «π„πæ◊Èπ∑’Ëª≈Ÿ°∑’Ë¡’™◊ËÕ‡ ’¬ß¢Õßæ◊™π—ÈπÊ „π®—ßÀ«—¥Õÿμ√¥‘μ∂å ( «π∑’Ëª≈Ÿ°æ◊™ º≈‰¡â
Õ‘π∑√’¬å·≈–‡ªìπ∑’Ë¬Õ¡√—∫„πÕ”‡¿Õπ—ÈπÊ) μ—«Õ¬à“ß≈– 3  «π ‚¥¬æ◊™μ—«Õ¬à“ßμâÕß ¡∫Ÿ√≥å·≈–·°à 90% ¢÷Èπ‰ª
®“°π—Èπ∑”°“√≈â“ßμ—«Õ¬à“ß„Àâ –Õ“¥ º÷Ëß„Àâ·Àâß ·°–‡ª≈◊Õ° ·≈–π”‡π◊ÈÕ∑’Ë√—∫ª√–∑“π‰¥â„πª√‘¡“≥∑’Ë‡∑à“
°—π¡“ªíòπ√«¡°—π„Àâ‰¥âÕ¬à“ßπâÕ¬ 1 °‘‚≈°√—¡ ·∫àß à«π ”À√—∫«‘‡§√“–Àå«‘μ“¡‘π·≈–§«“¡™◊Èπ  à«π∑’Ë‡À≈◊Õπ”¡“™—Ëß
Õ∫„πμŸâÕ∫∑’ËÕÿ≥À¿Ÿ¡‘ 50-70°C ®π·Àâß ™—Ëßμ—«Õ¬à“ßÕ’°§√—Èß ·≈â«∫¥„Àâ≈–‡Õ’¬¥ ∫√√®ÿ„π¢«¥μ—«Õ¬à“ß ªî¥Ω“
‡°Á∫„πμŸâ - 4°C ®π°«à“®–„™âß“π

2. °“√«‘‡§√“–Àå§ÿ≥§à“∑“ß‚¿™π“°“√
 ∑”°“√«‘‡§√“–Àå§ÿ≥§à“∑“ß‚¿™π“°“√‚¥¬„™â«‘∏’¡“μ√∞“π AOAC, 2000 [6] ¥—ßπ’È æ≈—ßß“π∑—ÈßÀ¡¥

(§”π«≥®“°æ≈—ßß“π®“°‰¢¡—π∑—ÈßÀ¡¥ + æ≈—ßß“π®“°‚ª√μ’π + æ≈—ßß“π®“°§“√å‚∫‰Œ‡¥√μ∑—ÈßÀ¡¥) æ≈—ßß“π
®“°‰¢¡—π·≈–‰¢¡—π∑—ÈßÀ¡¥ (Acid hydrolysis ·≈– Solvent extraction method) ‰¢¡—πÕ‘Ë¡μ—«·≈–‚§‡≈ -
‡μÕ√Õ≈ (Gas chromatographic method) ‚ª√μ’π (Kjeldahl method) §“√å‚∫‰Œ‡¥√μ (By difference)
„¬Õ“À“√ (Enzymatic-gravimetric method) πÈ”μ“≈√’¥‘«´å (DNS method) ∏“μÿ‚´‡¥’¬¡ ·≈–«‘μ“¡‘π‡Õ
(High performance liquid chromatography method) «‘μ“¡‘π∫’ 1 (Thiochrome method) ·≈–«‘μ“¡‘π
∫’ 2 (Spectrofluorometric method) ª√‘¡“≥∏“μÿ·§≈‡ ’́¬¡·≈–‡À≈Á° (Atomic absorption spectropho-
tometer method) ‡∂â“ (Dry ash method) ·≈–§«“¡™◊Èπ (Drying method)

°“√∑¥ Õ∫ ¡∫—μ‘μâ“πÕπÿ¡Ÿ≈Õ‘ √–·≈–ª√‘¡“≥ “√μâ“πÕπÿ¡Ÿ≈Õ‘ √–
°“√ °—¥μ—«Õ¬à“ß π”μ—«Õ¬à“ß·μà≈–™π‘¥¡“Õ¬à“ß≈– 3  «π ·°–‡π◊ÈÕ∑’Ë√—∫ª√–∑“π‰¥â„πª√‘¡“≥∑’Ë

‡∑à“°—π¡“ªíòπ√«¡°—π ·≈â«™—Ëßμ—«Õ¬à“ß¡“ 2 °√—¡ ®“°π—Èππ”¡“„ à„π¢«¥ ’™“·™à„Àâ‡ªóòÕ¬ (Macerate) „π‡¡∑“πÕ≈
50 mL ∑”°“√‡¢¬à“·≈–∫à¡‡ªìπ‡«≈“ 3 «—π ®“°π—Èππ”¡“ªíòπ‡À«’Ë¬ß¥â«¬‡§√◊ËÕßªíòπ‡À«’Ë¬ß§«“¡‡√Á« 12,000 g
10 π“∑’ ‡æ◊ËÕ·¬°μ–°ÕπÕÕ° ‡°Á∫ “√ °—¥„πμŸâ·™à - 20°C ‡æ◊ËÕ√Õ‰ª«‘‡§√“–ÀåμàÕ‰ª

1. «‘‡§√“–Àå ¡∫—μ‘μâ“πÕπÿ¡Ÿ≈Õ‘ √–
1) DPPH radical scavenging assay [7]

º ¡ “√ °—¥À√◊Õ “√¡“μ√∞“π Trolox §«“¡‡¢â¡¢âπ 100 ppm ®”π«π 500 μL °—∫
DPPH §«“¡‡¢â¡¢âπ 152 μM ®”π«π 500 μL ®“°π—Èπ∑‘Èß‰«â 30 π“∑’ ∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß «—¥°“√¥Ÿ¥°≈◊π· ß
¥â«¬‡§√◊ËÕß Microplate reader ∑’Ë§«“¡¬“«§≈◊Ëπ 517 nm π”§à“°“√¥Ÿ¥°≈◊π· ß∑’Ë«—¥‰¥â¡“§”π«≥¥—ßπ’È %
Scavenging activities = [1-(A1-A2)/A0] Ó 100 ‚¥¬ A0, A1 ·≈– A2 §◊Õ §à“°“√¥Ÿ¥°≈◊π· ß¢Õß°≈ÿà¡
§«∫§ÿ¡ (DPPH-) °≈ÿà¡μ—«Õ¬à“ß ( “√ °—¥∑’Ë∑”ªØ‘°‘√‘¬“°—∫ DPPH-) ·≈–μ—«∑”≈–≈“¬ μ“¡≈”¥—∫ ·≈â«
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 √â“ß°√“ø¡“μ√∞“π√–À«à“ß§à“ % Scavenging activities °—∫ “√≈–≈“¬ Trolox §«“¡‡¢â¡¢âπ 0-100
μg/mL ·≈–À“§«“¡ “¡“√∂μâ“πÕπÿ¡Ÿ≈Õ‘ √–®“°°√“ø¡“μ√∞“π„π√Ÿª§«“¡‡¢â¡¢âπ∑’Ë™à«¬¬—∫¬—ÈßÕπÿ¡Ÿ≈Õ‘ √–‰¥â
50% (Half maximal inhibitory concentration, IC50)

2) ABTS radical scavenging assay [8]
º ¡ “√≈–≈“¬ ABTSë+ §«“¡‡¢â¡¢âπ 7.4 mM °—∫  “√≈–≈“¬‚æ√·∑ ‡ ’́¬¡‡ªÕ√å-

´—≈‡øμ §«“¡‡¢â¡¢âπ 2.6 mM „πÕ—μ√“ à«π 1 : 1 ®“°π—Èπ∑‘Èß‰«â 12 ™—Ë«‚¡ß ∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß„π∑’Ë¡◊¥ ‡®◊Õ®“ß
 “√≈–≈“¬¥—ß°≈à“« 1 mL °—∫ ‡¡∑“πÕ≈ 24 mL «—¥°“√¥Ÿ¥°≈◊π· ß∑’Ë§«“¡¬“«§≈◊Ëπ 734 nm „Àâ‰¥â 1.1 ±

0.02 Àπà«¬ º ¡ “√ °—¥À√◊Õ “√¡“μ√∞“π Trolox §«“¡‡¢â¡¢âπ 100 ppm ®”π«π 200 μL °—∫  “√≈–≈“¬
ABTSë+ ®”π«π 2 mL ®“°π—Èπ∑‘Èß‰«â 2 ™—Ë«‚¡ß„π∑’Ë¡◊¥∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß «—¥°“√¥Ÿ¥°≈◊π· ß¥â«¬‡§√◊ËÕß Microplate
reader ∑’Ë 734 nm π”§à“°“√¥Ÿ¥°≈◊π· ß∑’Ë«—¥‰¥â¡“§”π«≥¥—ßπ’È %Inhibition = [(A0-A1)/A0]Ó100 ‚¥¬
A0, A1 §◊Õ §à“°“√¥Ÿ¥°≈◊π· ß¢Õßμ—«∑”≈–≈“¬ ·≈– μ—«Õ¬à“ß  √â“ß°√“ø¡“μ√∞“π√–À«à“ß§à“ % Inhibition
°—∫ “√≈–≈“¬ Trolox §«“¡‡¢â¡¢âπ 0-100 μg/mL ·≈–À“§«“¡ “¡“√∂μâ“πÕπÿ¡Ÿ≈Õ‘ √–¢Õß “√ °—¥„π
√Ÿª Trolox equivalent antioxidant capacity (mg TEAC/100 g FW)

3) FRP method [7]
º ¡ “√ °—¥ ®”π«π 250 μL °—∫ ‚´‡¥’¬¡øÕ ‡øμ∫—ø‡øÕ√å §«“¡‡¢â¡¢âπ 0.2 M

®”π«π 250 μL ·≈– “√≈–≈“¬‚æ·μ ‡´’¬¡‡øÕ√å√‘°‰´¬“‰π¥å §«“¡‡¢â¡¢âπ 1% w/v ®”π«π 250 μL
®“°π—Èπ∑‘Èß‰«â 20 π“∑’ ∑’ËÕÿ≥À¿Ÿ¡‘ 50°C π”¡“º ¡°—∫ “√≈–≈“¬‰μ√§≈Õ‚√Õ– ‘́μ‘°·Õ´‘§ §«“¡‡¢â¡¢âπ 10%
w/v ®”π«π 1 mL π”‰ªªíòπ‡À«’Ë¬ß∑’Ë 12,000 g 10 π“∑’ ¥Ÿ¥ “√≈–≈“¬ à«π„ ¡“ 250 μL ‡μ‘¡πÈ”°≈—Ëπ
ª√“»®“°‰ÕÕÕπ ®”π«π 250 μL ·≈– “√≈–≈“¬‡øÕ√å√‘°§≈Õ‰√¥å‡¢â¡¢âπ 0.1% w/v ®”π«π 50 μL «—¥
°“√¥Ÿ¥°≈◊π· ß¥â«¬‡§√◊ËÕß Microplate reader ∑’Ë 700 nm π”§à“¥Ÿ¥°≈◊π· ß∑’Ë‰¥â¡“§”π«≥À“ª√‘¡“≥
Fe2+ ‚¥¬¡’Àπà«¬‡ªìπ mM FeSO4/100 g FW

2. «‘‡§√“–Àåª√‘¡“≥ “√μâ“πÕπÿ¡Ÿ≈Õ‘ √–
1) °“√«‘‡§√“–Àå “√ª√–°Õ∫øïπÕ≈‘°∑—ÈßÀ¡¥¥â«¬«‘∏’ Folin-Ciocalteu [7]

º ¡ “√ °—¥À√◊Õ “√¡“μ√∞“π Gallic acid §«“¡‡¢â¡¢âπ 100 ppm ®”π«π 200 μL
°—∫ “√≈–≈“¬ Folin-Ciocalteu ‡®◊Õ®“ß (Õ—μ√“ à«π “√ : πÈ”°≈—Ëπ = 1:10) ®”π«π 500 μL ·≈–‡μ‘¡ “√
≈–≈“¬‚´‡¥’¬¡‰∫§“√å∫Õ‡πμ §«“¡‡¢â¡¢âπ 7.5% w/v ®”π«π 800 μL ∑‘Èß‰«â 30 π“∑’ ‡¢¬à“‡ªìπ§√—Èß§√“«
«—¥§à“°“√¥Ÿ¥°≈◊π· ß¥â«¬‡§√◊ËÕß Microplate reader ∑’Ë 750 nm §”π«≥À“ª√‘¡“≥ “√ª√–°Õ∫øïπÕ≈‘°
∑—ÈßÀ¡¥ ‚¥¬„™â Gallic acid equivalents (GAE) „πÀπà«¬ mg GAE/100 g FW

2) °“√«‘‡§√“–Àåª√‘¡“≥ “√ø≈“‚«πÕ¬¥å∑—ÈßÀ¡¥ [7]
º ¡ “√ °—¥À√◊Õ “√¡“μ√∞“π Quercetin §«“¡‡¢â¡¢âπ 100 ppm ®”π«π 500 μL

°—∫ “√≈–≈“¬Õ–≈Ÿ¡‘‡π’¬¡§≈Õ‰√¥å §«“¡‡¢â¡¢âπ 2% w/v ®”π«π 500 μL ∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß π“π 10 π“∑’
‡¢¬à“‡ªìπ§√—Èß§√“« ®“°π—Èπ«—¥§à“°“√¥Ÿ¥°≈◊π· ß∑’Ë§«“¡¬“«§≈◊Ëπ 415 nm ¥â«¬‡§√◊ËÕß Microplate reader
‚¥¬‡ª√’¬∫‡∑’¬∫°—∫∑’Ë‰¡à¡’Õ–≈Ÿ¡‘‡π’¬¡§≈Õ‰√¥å ·≈â««‘‡§√“–Àåª√‘¡“≥ø≈“‚«πÕ¬¥å∑—ÈßÀ¡¥ ‚¥¬„™â Quercetin
equivalents (QE) ¡’Àπà«¬ mg QE/100 g FW
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°“√‡ª√’¬∫‡∑’¬∫§ÿ≥§à“∑“ß‚¿™π“°“√  ¡∫—μ‘μâ“π·≈–ª√‘¡“≥ “√μâ“πÕπÿ¡Ÿ≈Õ‘ √–„πæ◊™Õ—μ≈—°…≥å
®—ßÀ«—¥Õÿμ√¥‘μ∂å

∑”°“√‡ª√’¬∫‡∑’¬∫§ÿ≥§à“∑“ß‚¿™π“°“√  ¡∫—μ‘μâ“π·≈–ª√‘¡“≥ “√μâ“πÕπÿ¡Ÿ≈Õ‘ √–∑’Ë«‘‡§√“–Àå
‰¥â®“°æ◊™∑—Èß 7 ™π‘¥ À“§«“¡ —¡æ—π∏å‚¥¬„™â Pearsonûs correlation ‡æ◊ËÕ¥Ÿ§«“¡ —¡æ—π∏å√–À«à“ß ¡∫—μ‘μâ“π
Õπÿ¡Ÿ≈Õ‘ √–∑—Èß 3 «‘∏’ ·≈– ¡∫—μ‘μâ“πÕπÿ¡Ÿ≈Õ‘ √–°—∫ª√‘¡“≥ “√μâ“πÕπÿ¡Ÿ≈Õ‘ √–∑’Ë‰¥â

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈
°“√«‘®—¬§√—Èßπ’È„™â«‘∏’°“√ ÿà¡·∫∫ ¡∫Ÿ√≥å (Completely randomized design) ∑”°“√«‘‡§√“–Àå

§ÿ≥§à“∑“ß‚¿™π“°“√μ“¡¡“μ√∞“π AOAC, 2000 ·≈– ¡∫—μ‘μâ“πÕπÿ¡Ÿ≈Õ‘ √– «‘‡§√“–Àå¥â«¬«‘∏’ DPPH, ABTS
·≈– FRP assay ·≈–ª√‘¡“≥ “√ª√–°Õ∫øïπÕ≈‘°·≈–ø≈“‚«πÕ¬¥å∑—ÈßÀ¡¥ ∑”°“√«‘‡§√“–Àåμ—«Õ¬à“ß≈– 3
´È” π”§à“∑’Ë‰¥â¡“À“§à“‡©≈’Ë¬ ·≈–«‘‡§√“–Àå§«“¡·ª√ª√«π ‡ª√’¬∫‡∑’¬∫§à“‡©≈’Ë¬‚¥¬„™â«‘∏’ Scheffe ∑’Ë p < 0.05
·≈–À“§«“¡ —¡æ—π∏å‚¥¬„™â Pearsonûs correlation

º≈°“√∑¥≈Õß
1. §ÿ≥§à“∑“ß‚¿™π“°“√„πæ◊™Õ—μ≈—°…≥å ®—ßÀ«—¥Õÿμ√¥‘μ∂å

§à“· ¥ß‚¿™π“°“√¢Õßæ◊™Õ—μ≈—°…≥å·μà≈–™π‘¥„π®—ßÀ«—¥Õÿμ√¥‘μ∂å μàÕπÈ”Àπ—°·Àâß 100 g · ¥ß
„πμ“√“ß∑’Ë 1 æ◊™∑’Ë»÷°…“„Àâæ≈—ßß“π∑—ÈßÀ¡¥Õ¬Ÿà√–À«à“ß 70.25-299.00 kcal ‚¥¬¡–¢“¡‡ª√’È¬«ø“°∑à“¡’§à“
 Ÿß∑’Ë ÿ¥ √Õß≈ß¡“§◊Õ∑ÿ‡√’¬πÀ≈‘π≈—∫·≈ ∑ÿ‡√’¬πÀ≈ß≈—∫·≈ °√–‡∑’¬¡πÈ”ª“¥ ≈Õß°Õß≈—∫·≈  —∫ª–√¥Àâ«¬¡ÿàπ
·≈–≈“ß “¥≈—∫·≈  à«π§à“æ≈—ßß“π®“°‰¢¡—πÕ¬Ÿà√–À«à“ß 0.00-67.23 kcal ‰¢¡—π∑—ÈßÀ¡¥Õ¬Ÿà√–À«à“ß
0.00-7.47 g ·≈–‰¢¡—πÕ‘Ë¡μ—«Õ¬Ÿà√–À«à“ß 0.00-2.25 g ‚¥¬æ∫¡“°∑’Ë ÿ¥„π∑ÿ‡√’¬πÀ≈‘π≈—∫·≈ √Õß≈ß¡“§◊Õ
∑ÿ‡√’¬πÀ≈ß≈—∫·≈ °√–‡∑’¬¡πÈ”ª“¥ ≈Õß°Õß≈—∫·≈ ≈“ß “¥≈—∫·≈ ·≈– —∫ª–√¥Àâ«¬¡ÿàπ  à«π¡–¢“¡‡ª√’È¬«
ø“°∑à“μ√«®‰¡àæ∫ §à“‚§‡≈ ‡μÕ√Õ≈„πæ◊™·μà≈–™π‘¥μ√«®‰¡àæ∫‡™àπ°—π ‚ª√μ’π¡’§à“ 0.46-9.20 g ‚¥¬æ◊™
∑’Ë„Àâ‚ª√μ’π Ÿß∑’Ë ÿ¥§◊Õ°√–‡∑’¬¡πÈ”ª“¥ √Õß≈ß¡“§◊Õ ∑ÿ‡√’¬πÀ≈ß≈—∫·≈ ∑ÿ‡√’¬πÀ≈‘π≈—∫·≈ ¡–¢“¡‡ª√’È¬«ø“°∑à“
≈“ß “¥≈—∫·≈ ≈Õß°Õß≈—∫·≈·≈– —∫ª–√¥Àâ«¬¡ÿàπ μ“¡≈”¥—∫ §“√å‚∫‰Œ‡¥√μÕ¬Ÿà√–À«à“ß 16.33-72.80 g ‚¥¬
æ◊™∑’Ë¡’§“√å‚∫‰Œ‡¥√μ Ÿß∑’Ë ÿ¥§◊Õ¡–¢“¡‡ª√’È¬«ø“°∑à“ √Õß≈ß¡“§◊Õ∑ÿ‡√’¬πÀ≈‘π≈—∫·≈ ∑ÿ‡√’¬πÀ≈ß≈—∫·≈ °√–‡∑’¬¡
πÈ”ª“¥ ≈Õß°Õß≈—∫·≈  —∫ª–√¥Àâ«¬¡ÿàπ·≈–≈“ß “¥≈—∫·≈ μ“¡≈”¥—∫ „¬Õ“À“√¡’§à“ 0.31-9.08 g ª√‘¡“≥
«‘μ“¡‘π‡Õμ√«®‰¡àæ∫  à«π«‘μ“¡‘π∫’ 1 ¡’§à“ < 0.025-0.31 mg «‘μ“¡‘π∫’ 2 ¡’§à“ < 0.01-0.04 mg  à«π
·√à∏“μÿ∑’Ëæ∫§◊Õ∏“μÿ‚´‡¥’¬¡¡’§à“ 0.87-11.40 mg ∏“μÿ·§≈‡ ’́¬¡¡’§à“ 4.17-23.40 mg ·≈–∏“μÿ‡À≈Á°¡’§à“
0.25-2.20 mg ‚¥¬æ◊™∑’Ë¡’∏“μÿ‚´‡¥’¬¡ ·§≈‡´’¬¡·≈–‡À≈Á° Ÿß∑’Ë ÿ¥ §◊Õ¡–¢“¡‡ª√’È¬«ø“°∑à“ ¡’‡∂â“
0.34-1.93 g ·≈–§«“¡™◊Èπ 51.69-83.15 g ®“°°“√‡ª√’¬∫‡∑’¬∫§ÿ≥§à“∑“ß‚¿™π“°“√·μà≈–§à“„πæ◊™Õ—μ≈—°…≥å
7 ™π‘¥ §à“∑’Ë‰¥â¡’§«“¡·μ°μà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ (p < 0.05) ¬°‡«âπ§à“«‘μ“¡‘π∫’ 2 ‰¡à·μ°μà“ß∑“ß
 ∂‘μ‘
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μ“√“ß∑’Ë 1 §ÿ≥§à“∑“ß‚¿™π“°“√„πæ◊™Õ—μ≈—°…≥å®—ßÀ«—¥Õÿμ√¥‘μ∂å (Àπà«¬/100 g πÈ”Àπ—°·Àâß)

√“¬°“√ ∑ÿ‡√’¬π ∑ÿ‡√’¬π °√–‡∑’¬¡ ≈“ß “¥ ≈Õß°Õß  —∫ª–√¥ ¡–¢“¡‡ª√’È¬«

À≈ß≈—∫·≈ À≈‘π≈—∫·≈ πÈ”ª“¥ ≈—∫·≈ ≈—∫·≈ Àâ«¬¡ÿàπ ø“°∑à“

æ≈—ßß“π∑—ÈßÀ¡¥ (kcal) 190.33c
 ± 2.18 226.39b

 ± 2.17 131.76d
 ± 2.05 70.25f

 ± 1.00 76.54e
 ± 2.05 71.78f

 ± 0.58 299.00a
 ± 0.28

æ≈—ßß“π®“°‰¢¡—π (kcal)  49.05b
 ± 1.27 67.23a

 ± 0.43  4.68c
 ± 0.58  0.81f

 ± 0.67  2.70d
 ± 0.58  1.26e

 ± 0.68  0.00 ± 0.00

‰¢¡—π∑—ÈßÀ¡¥ (g)  5.45b
 ± 1.00  7.47a

 ± 0.65  0.52c
 ± 0.75  0.09f

 ± 0.55  0.30d
 ± 0.89  0.14e

 ± 0.05  0.00 ± 0.00

‰¢¡—πÕ‘Ë¡μ—« (g) 1.84b
 ± 1.68  2.25a

 ± 0.58  0.28c
 ± 0.43  0.04e

 ± 0.68  0.14d
 ± 0.97  0.03e

 ± 0.65  0.00 ± 0.00

‚§‡≈ ‡μÕ√Õ≈ (mg) ‰¡àæ∫ ‰¡àæ∫ ‰¡àæ∫ ‰¡àæ∫ ‰¡àæ∫ ‰¡àæ∫ ‰¡àæ∫

‚ª√μ’π (g) 3.70b
 ± 0.58  3.33c

 ± 0.15  9.20a
 ± 0.38  1.03e

 ± 0.34  0.95f
 ± 0.46  0.46g

 ± 0.25 1.83d
 ± 0.05

§“√å‚∫‰Œ‡¥√μ (g)  31.62c
 ± 1.68 36.46b

 ± 0.09  22.57d
 ± 0.28 16.33g

 ± 0.89 17.51e± 1.05 17.17f
 ± 0.98 72.80a

 ± 1.23

„¬Õ“À“√ (g) 2.67d
 ± 1.08  2.95c

 ± 0.87  9.08a
 ± 0.39  1.93f

 ± 0.65  0.31g
 ± 0.23  2.03e

 ± 0.76 8.99b
 ± 0.79

πÈ”μ“≈ (g) 24.50c
 ± 0.68 28.21b

 ± 0.55  13.49g
 ± 0.33 14.40f

 ± 0.45 16.85d
 ± 0.67 15.14e

 ± 0.48 40.60a
 ± 0.22

«‘μ“¡‘π‡Õ (μg) ‰¡àæ∫ ‰¡àæ∫ ‰¡àæ∫ ‰¡àæ∫ ‰¡àæ∫ ‰¡àæ∫ ‰¡àæ∫

«‘μ“¡‘π∫’ 1 (mg)  0.31a
 ± 1.12 < 0.025f

 ± 0.00  0.14c
 ± 0.30 < 0.025f

 ± 0.00  0.06e± 0.03  0.08d
 ± 0.06  0.16b

 ± 0.06

«‘μ“¡‘π∫’ 2 (mg)  0.04 ± 0.58 < 0.025 ± 0.00 < 0.025 ± 0.00 < 0.025 ± 0.00 < 0.025 ± 0.00 < 0.025 ± 0.00 < 0.025 ± 0.00

∏“μÿ‚´‡¥’¬¡ (mg)  1.55e
 ± 0.38  1.67c

 ± 0.12  4.92b
 ± 0.28  0.87g

 ± 0.06  1.51f
 ± 0.18  1.59d

 ± 0.23 11.40a
 ± 0.70

∏“μÿ·§≈‡´’¬¡ (mg)  4.17g
 ± 0.82  4.48f± 0.16 21.22b

 ± 2.33 11.17d
 ± 2.04  7.84e

 ± 1.80 16.30c
 ± 2.65 23.40a

 ± 2.86

∏“μÿ‡À≈Á° (mg)  0.42d
 ± 0.68  0.45c

 ± 0.07  0.85b
 ± 0.45  0.25f

 ± 0.23  0.37e
 ± 0.46  0.37e

 ± 0.12  2.20a
 ± 0.13

‡∂â“ (g) 1.07c
 ± 0.57  1.05d

 ± 0.01  1.40b
 ± 0.07  0.78e

 ± 0.68  0.69f
 ± 0.57 0.34g

 ± 0.52  1.93a
 ± 0.67

§«“¡™◊Èπ (g) 58.16f
 ± 1.58 51.69g

 ± 2.07 69.80d
 ± 0.87 82.17b

 ± 1.09 80.55c
 ± 0.97 83.15a

 ± 0.66 60.80e
 ± 0.85

À¡“¬‡Àμÿ Õ—°…√a,b,c ∑’Ë·μ°μà“ß°—π„π·∂«‡¥’¬«°—π¡’§«“¡·μ°μà“ß∑“ß ∂‘μ‘∑’Ë p < 0.05

2.  ¡∫—μ‘μâ“πÕπÿ¡Ÿ≈Õ‘ √–«‘‡§√“–Àå¥â«¬«‘∏’ DPPH ABTS ·≈– FRP assay „πæ◊™Õ—μ≈—°…≥å ®—ßÀ«—¥
Õÿμ√¥‘μ∂å

°“√«‘‡§√“–Àå ¡∫—μ‘μâ“πÕπÿ¡Ÿ≈Õ‘ √–¥â«¬«‘∏’ DPPH ABTS ·≈– FRP assay · ¥ß„π√Ÿª∑’Ë 2
§à“∑’Ë‰¥â¡’§«“¡·μ°μà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ (p < 0.05)  ¡∫—μ‘μâ“πÕπÿ¡Ÿ≈Õ‘ √–∑’Ëæ∫„πæ◊™ “¡“√∂·∫àßæ◊™‡ªìπ
3 °≈ÿà¡ μ“¡§à“ IC50 §◊Õ °≈ÿà¡∑’Ë¡’ ¡∫—μ‘μâ“πÕπÿ¡Ÿ≈Õ‘ √– Ÿß¡’§à“ IC50 

< 41.00 mg/mL ‰¥â·°à ≈“ß “¥
≈—∫·≈·≈–≈Õß°Õß≈—∫·≈ (IC50 29.53-40.85 mg/mL, ABTS ¡’§à“ 120.11-138.11 mg TEAC/100
g FW ·≈– FRP ¡’§à“ 26.39-27.01 mM FeSO4/100 g FW) °≈ÿà¡∑’Ë¡’ ¡∫—μ‘μâ“πÕπÿ¡Ÿ≈Õ‘ √–ª“π°≈“ß¡’§à“
IC50 41.00-101.00 mg/mL ‰¥â·°à ¡–¢“¡‡ª√’È¬«ø“°∑à“ °√–‡∑’¬¡πÈ”ª“¥ ∑ÿ‡√’¬πÀ≈‘π≈—∫·≈·≈–∑ÿ‡√’¬π
À≈ß≈—∫·≈ (IC50 65.23-100.77 mg/mL, ABTS ¡’§à“ 70.06-109.54 mg TEAC/100 g FW ·≈– FRP
¡’§à“ 11.44-20.40 mM FeSO4/100 g FW) ·≈–°≈ÿà¡∑’Ë¡’Õπÿ¡Ÿ≈Õ‘ √–μË”∑’Ë ÿ¥¡’§à“ IC50 

> 101.00 mg/mL
‰¥â·°à  —∫ª–√¥Àâ«¬¡ÿàπ (IC50 148.46 mg/mL, ABTS ¡’§à“ 54.25 mg TEAC/100 g FW ·≈– FRP
¡’§à“ 9.68 mM FeSO4/100 g FW)
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√Ÿª∑’Ë 2 °“√‡ª√’¬∫‡∑’¬∫ ¡∫—μ‘μâ“πÕπÿ¡Ÿ≈Õ‘ √–∑’Ë«‘‡§√“–Àå¥â«¬«‘∏’ DPPH, ABTS ·≈– FRP assay
„πæ◊™Õ—μ≈—°…≥å ®—ßÀ«—¥Õÿμ√¥‘μ∂å

3. ª√‘¡“≥ “√ª√–°Õ∫øïπÕ≈‘°·≈–ø≈“‚«πÕ¬¥å∑—ÈßÀ¡¥„πæ◊™Õ—μ≈—°…≥å ®—ßÀ«—¥Õÿμ√¥‘μ∂å
ª√‘¡“≥ “√ª√–°Õ∫øïπÕ≈‘°∑—ÈßÀ¡¥ æ∫«à“ ≈“ß “¥≈—∫·≈ ¡’§à“ Ÿß∑’Ë ÿ¥‚¥¬¡’§à“ 95.96 mg GAE/

100 g FW √Õß≈ß¡“§◊Õ ¡–¢“¡‡ª√’È¬«ø“°∑à“ ≈Õß°Õß≈—∫·≈ °√–‡∑’¬¡πÈ”ª“¥ ∑ÿ‡√’¬πÀ≈‘π≈—∫·≈ ∑ÿ‡√’¬π
À≈ß≈—∫·≈ ·≈– —∫ª–√¥Àâ«¬¡ÿàπ ¡’§à“ 76.20, 69.50, 48.51, 36.57, 20.27 ·≈– 9.54 mg GAE/100
g FW μ“¡≈”¥—∫ §à“∑’Ë‰¥â¡’§«“¡·μ°μà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ (p < 0.05)  à«πª√‘¡“≥ “√ø≈“‚«πÕ¬¥å
∑—ÈßÀ¡¥æ∫«à“ ¡–¢“¡‡ª√’È¬«ø“°∑à“¡’§à“ Ÿß∑’Ë ÿ¥ ‚¥¬¡’§à“ 18.95 mg QE/100 g FW √Õß≈ß¡“§◊Õ °√–‡∑’¬¡
πÈ”ª“¥ ∑ÿ‡√’¬πÀ≈‘π≈—∫·≈ ≈“ß “¥≈—∫·≈ ≈Õß°Õß≈—∫·≈ ∑ÿ‡√’¬πÀ≈ß≈—∫·≈ ·≈– —∫ª–√¥Àâ«¬¡ÿàπ ‚¥¬¡’§à“
15.03, 14.85, 12.95, 6.06, 2.88 ·≈– 2.84 mg QE/100 g FW μ“¡≈”¥—∫ §à“∑’Ë‰¥â¡’§«“¡·μ°μà“ß
Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ (p < 0.05) (√Ÿª∑’Ë 3)
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√Ÿª∑’Ë 3 ª√‘¡“≥ “√ª√–°Õ∫øïπÕ≈‘°·≈–ø≈“‚«πÕ¬¥å∑—ÈßÀ¡¥„πæ◊™Õ—μ≈—°…≥å ®—ßÀ«—¥Õÿμ√¥‘μ∂å

4. °“√‡ª√’¬∫‡∑’¬∫§ÿ≥§à“‚¿™π“°“√·≈– ¡∫—μ‘μâ“πÕπÿ¡Ÿ≈Õ‘ √–„πæ◊™Õ—μ≈—°…≥å ®—ßÀ«—¥Õÿμ√¥‘μ∂å
æ◊™Õ—μ≈—°…≥å∑’Ë¡’æ≈—ßß“π∑—ÈßÀ¡¥ Ÿß‡°‘π 100 kcal μàÕ 100 g DW §◊Õ¡–¢“¡‡ª√’È¬«ø“°∑à“

∑ÿ‡√’¬πÀ≈‘π≈—∫·≈ ∑ÿ‡√’¬πÀ≈ß≈—∫·≈ ·≈–°√–‡∑’¬¡πÈ”ª“¥ μ“¡≈”¥—∫  à«πæ◊™Õ—μ≈—°…≥å∑’Ë¡’æ≈—ßß“π
∑—ÈßÀ¡¥μË”°«à“ 100 kcal/100 g DW §◊Õ ≈Õß°Õß≈—∫·≈  —∫ª–√¥Àâ«¬¡ÿàπ ·≈–≈“ß “¥≈—∫·≈ μ“¡≈”¥—∫
 à«πæ◊™∑’Ë„Àâ‚ª√μ’π Ÿß∑’Ë ÿ¥§◊Õ°√–‡∑’¬¡πÈ”ª“¥ √Õß≈ß¡“§◊Õ ∑ÿ‡√’¬πÀ≈ß≈—∫·≈ ∑ÿ‡√’¬πÀ≈‘π≈—∫·≈  à«π∏“μÿ
‚´‡¥’¬¡ ·§≈‡´’¬¡·≈–‡À≈Á°¡’§à“ Ÿß∑’Ë ÿ¥§◊Õ ¡–¢“¡‡ª√’È¬«ø“°∑à“ √Õß≈ß¡“§◊Õ °√–‡∑’¬¡πÈ”ª“¥  à«π
 ¡∫—μ‘μâ“πÕπÿ¡Ÿ≈Õ‘ √–„πæ◊™Õ—μ≈—°…≥å μ“¡§à“ IC50 æ∫«à“ æ◊™∑’Ë¡’ ¡∫—μ‘μâ“πÕπÿ¡Ÿ≈Õ‘ √–‡√’¬ß®“°¡“°‰ª
πâÕ¬¡’¥—ßπ’È ≈“ß “¥≈—∫·≈ ≈Õß°Õß≈—∫·≈ ¡–¢“¡‡ª√’È¬«ø“°∑à“ °√–‡∑’¬¡πÈ”ª“¥ ∑ÿ‡√’¬πÀ≈‘π≈—∫·≈
∑ÿ‡√’¬πÀ≈ß≈—∫·≈·≈– —∫ª–√¥Àâ«¬¡ÿàπ μ“¡≈”¥—∫

°“√À“§à“§«“¡ —¡æ—π∏å¢Õß‡æ’¬√å —π√–À«à“ß ¡∫—μ‘μâ“πÕπÿ¡Ÿ≈Õ‘ √–∑’Ë«‘‡§√“–Àå¥â«¬«‘∏’ DPPH,
ABTS ·≈– FRP assay ∑—Èß 3 «‘∏’ ¡’§«“¡ Õ¥§≈âÕß°—π§◊Õ ¡’§à“‡ªìπ‰ª„π∑“ß‡¥’¬«°—π.´÷Ëß¡’§«“¡ —¡æ—π∏å
∑“ß∫«° Õ¬Ÿà„π√–¥—∫ Ÿß ¡’§à“ r2 = 0.957-0.978 ¡’§«“¡·μ°μà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ (p < 0.01)
·μà§«“¡ —¡æ—π∏å√–À«à“ß ¡∫—μ‘μâ“πÕπÿ¡Ÿ≈Õ‘ √–°—∫ª√‘¡“≥ “√ª√–°Õ∫øïπÕ≈≈‘°·≈–ø≈“‚«πÕ¬¥å∑—ÈßÀ¡¥
¡’§«“¡ —¡æ—π∏å√–¥—∫ª“π°≈“ß∂÷ß Ÿß ¡’§à“ r2 = 0.408-0.978 ¡’§«“¡·μ°μà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘
(p < 0.05) ¥—ßμ“√“ß∑’Ë 2
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μ“√“ß∑’Ë 2 §à“§«“¡ —¡æ—π∏å¢Õß‡æ’¬√å —π„πæ◊™Õ—μ≈—°…≥å ®—ßÀ«—¥Õÿμ√¥‘μ∂å

Trait r value
DPPH ABTS FRP Phenolic Flavonoid

DPPH 1
ABTS 0.965** 1
FRP 0.957** 0.978** 1
Phenolic 0.820** 0.893** 0.837** 1
Flavonoid 0.458* 0.481* 0.408* 0.674** 1

*¡’π—¬ ”§—≠∑“ß ∂‘μ‘∑’Ë√–¥—∫ 0.05 **¡’π—¬ ”§—≠∑“ß ∂‘μ‘∑’Ë√–¥—∫ 0.01

°“√π”º≈«‘®—¬‰ª„™âª√–‚¬™πå ‚¥¬π”º≈°“√«‘®—¬¥â“π§ÿ≥§à“∑“ß‚¿™π“°“√μàÕÀπà«¬ 100 °√—¡
„π√Ÿªμ“√“ß‚¿™π“°“√ (Nutrition facts) ·≈– ¡∫—μ‘μâ“πÕπÿ¡Ÿ≈Õ‘ √–„πæ◊™Õ—μ≈—°…≥å ®—ßÀ«—¥Õÿμ√¥‘μ∂å
‡ πÕμàÕ ¿“‡°…μ√°√ ®—ßÀ«—¥Õÿμ√¥‘μ∂å „π«—π∑’Ë 25 æƒ…¿“§¡ æ.». 2559  ¡“™‘°√«¡ 20 §π ·≈–®—¥∑”
°≈àÕß∫√√®ÿ¿—≥±å∑’Ë¡’μ“√“ß‚¿™π“°“√¢Õßæ◊™·μà≈–™π‘¥‰ª¡Õ∫„Àâ°—∫°≈ÿà¡‡°…μ√°√ ·≈–™“« «π μ”∫≈À—«¥ß
Õ”‡¿Õ≈—∫·≈ ®—ßÀ«—¥Õÿμ√¥‘μ∂å ‡æ◊ËÕ„™â∫√√®ÿ„Àâ°—∫ºŸâ∫√‘‚¿§μàÕ‰ª (√Ÿª∑’Ë 4)

√Ÿª∑’Ë 4 °“√π”‡ πÕº≈ß“π«‘®—¬„Àâ°—∫ ¿“‡°…μ√°√®—ßÀ«—¥Õÿμ√¥‘μ∂å ·≈–¡Õ∫°≈àÕß∫√√®ÿ¿—≥±å„Àâ°≈ÿà¡
‡°…μ√°√
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 √ÿª·≈–«‘®“√≥åº≈°“√∑¥≈Õß
®“°°“√»÷°…“‡ª√’¬∫‡∑’¬∫§ÿ≥§à“∑“ß‚¿™π“°“√„πæ◊™Õ—μ≈—°…≥å ®—ßÀ«—¥Õÿμ√¥‘μ∂å ∑—Èß 7 ™π‘¥

μàÕ 100 g πÈ”Àπ—°·Àâß  “¡“√∂‡√’¬ß≈”¥—∫°“√„Àâæ≈—ßß“π∑—ÈßÀ¡¥®“°¡“°‰ªÀ“πâÕ¬¥—ßπ’È ¡–¢“¡‡ª√’È¬«
ø“°∑à“ ∑ÿ‡√’¬πÀ≈‘π≈—∫·≈ ∑ÿ‡√’¬πÀ≈ß≈—∫·≈ °√–‡∑’¬¡πÈ”ª“¥ ≈Õß°Õß≈—∫·≈  —∫ª–√¥Àâ«¬¡ÿàπ ·≈–
≈“ß “¥≈—∫·≈ μ“¡≈”¥—∫ ∑—Èßπ’È‡π◊ËÕß®“°§à“æ≈—ßß“π∑—ÈßÀ¡¥À“‰¥â®“°§à“¢Õß§“√å‚∫‰Œ‡¥√μ ‰¢¡—π·≈–‚ª√μ’π
√«¡°—π ‚¥¬¡–¢“¡‡ª√’È¬«ø“°∑à“¡’§à“§“√å‚∫‰Œ‡¥√μ Ÿß∂÷ß 72.80 g/100 g DW ·≈–πÈ”μ“≈ Ÿß∂÷ß 40.60
g/100 g DW  Ÿß°«à“æ◊™·≈–º≈‰¡âÕ◊ËπÊ √«¡∑—Èß ∑ÿ‡√’¬πÀ≈‘π≈—∫·≈ ∑ÿ‡√’¬πÀ≈ß≈—∫·≈ ∑’Ë¡’§“√å‚∫‰Œ‡¥√μ‡æ’¬ß
36.46 ·≈– 31.62 g/100 g DW ®÷ß∑”„Àâ§à“æ≈—ßß“π∑—ÈßÀ¡¥μË”°«à“  à«π —∫ª–√¥Àâ«¬¡ÿàπ·≈–≈“ß “¥
≈—∫·≈¡’§à“æ≈—ßß“π∑—ÈßÀ¡¥μË”∑’Ë ÿ¥ ∑—Èßπ’È‡π◊ËÕß®“°¡’§à“§“√å‚∫‰Œ‡¥√μ·≈–πÈ”μ“≈μË”∑’Ë ÿ¥  Õ¥§≈âÕß°—∫ß“π
«‘®—¬§ÿ≥§à“∑“ß‚¿™π“°“√·≈–¥—™π’πÈ”μ“≈¢Õßº≈‰¡â‰∑¬∑’Ëπ‘¬¡√—∫ª√–∑“π„πª√–‡∑»‰∑¬ ∑’Ëæ∫«à“¡–¢“¡
À«“π ’∑Õß ¡’§“√å‚∫‰Œ‡¥√μ Ÿß∂÷ß 72.78 g/100 g ·≈–¡’πÈ”μ“≈ 53.26 g/100 g ®÷ß∑”„Àâ§à“æ≈—ßß“π
∑—ÈßÀ¡¥ Ÿß°«à“∑ÿ‡√’¬π [5]  à«πæ◊™∑’Ë¡’‚ª√μ’π Ÿß∑’Ë ÿ¥∂÷ß 9.20 g/100 g DW §◊Õ°√–‡∑’¬¡πÈ”ª“¥ ÷́Ëß Ÿß°«à“
°√–‡∑’¬¡®“°·À≈àßª≈Ÿ°Õ◊Ëπ [9, 10] √Õß≈ß¡“§◊Õ ∑ÿ‡√’¬πÀ≈ß≈—∫·≈·≈–∑ÿ‡√’¬πÀ≈‘π≈—∫·≈  à«π∏“μÿ‚´‡¥’¬¡
·§≈‡ ’́¬¡·≈–‡À≈Á°¡’§à“ Ÿß∑’Ë ÿ¥„π¡–¢“¡‡ª√’È¬«ø“°∑à“ ∑—Èßπ’ÈÕ“®¢÷Èπ°—∫ ¿“æ·«¥≈âÕ¡ ÷́Ëß‰¥â·°à ¿“æ¥‘π∑’Ë
ª≈Ÿ°´÷Ëß‡ªìπ¥‘π∑’ËÕ¬Ÿà∫π∑’Ë√“∫ ŸßÀ√◊Õ∫π‡¢“ ·≈–°“√¥Ÿ·≈æ◊™∑’Ë¡’°“√„ÀâªÿÜ¬°—∫æ◊™μ≈Õ¥™à«ß°“√ª≈Ÿ°·≈–°“√
„Àâº≈º≈‘μ ´÷Ëß Õ¥§≈âÕß°—∫º≈°“√«‘‡§√“–Àå¢Õß°Õß‚¿™π“°“√ (2544) [11] ∑’Ëæ∫«à“¡–¢“¡¡’·§≈‡´’¬¡
 Ÿß°«à“º≈‰¡âÕ◊Ëπ

 à«π ¡∫—μ‘μâ“πÕπÿ¡Ÿ≈Õ‘ √–¢Õßæ◊™∑—Èß 7 ™π‘¥ μ“¡§à“ IC50 æ∫«à“ “¡“√∂‡√’¬ß≈”¥—∫ ¡∫—μ‘
μâ“πÕπÿ¡Ÿ≈Õ‘ √–®“°¡“°‰ªÀ“πâÕ¬‰¥â ¥—ßπ’È ≈“ß “¥≈—∫·≈ ≈Õß°Õß≈—∫·≈ ¡–¢“¡‡ª√’È¬«ø“°∑à“ °√–‡∑’¬¡
πÈ”ª“¥ ∑ÿ‡√’¬πÀ≈‘π≈—∫·≈ ∑ÿ‡√’¬πÀ≈ß≈—∫·≈ ·≈– —∫ª–√¥Àâ«¬¡ÿàπμ“¡≈”¥—∫ ∑—Èßπ’È‡π◊ËÕß®“°º—°·≈–º≈‰¡â
‡ªìπ·À≈àß∑’Ë¡’ “√μâ“πÕπÿ¡Ÿ≈Õ‘ √–μ“¡∏√√¡™“μ‘ Ÿß ‚¥¬‡©æ“–°≈ÿà¡«‘μ“¡‘π·≈– “√æƒ°…‡§¡’Õ◊ËπÊ ‰¥â·°à
 “√ª√–°Õ∫øïπÕ≈‘°∑’Ë¡’¡“°°«à“ 8,000 ™π‘¥ [1, 2]  “√ª√–°Õ∫ øïπÕ≈‘°∑’Ë ”§—≠ §◊Õ ø≈“‚«π ø≈“‚«πÕ≈
ø≈“«“‚ππ ø≈“«“‚ππÕ≈ ·≈–·Õπ‚∑‰´¬“π‘π ‡ªìπμâπ [3, 4] ®“°°“√»÷°…“§ÿ≥§à“∑“ß‚¿™π“°“√¢Õßº≈‰¡â
‰∑¬‡æ◊ËÕ ÿ¢¿“æ·≈–¡Ÿ≈§à“‡æ‘Ë¡ ‚¥¬»÷°…“º≈‰¡â 7 ™π‘¥§◊Õ∑ÿ‡√’¬π  —∫ª–√¥ °≈â«¬  â¡‚Õ Ω√—Ëß ¡–≈–°Õ
·≈–¡—ß§ÿ¥ æ∫«à“∑ÿ‡√’¬π¡’ª√‘¡“≥ “√ø≈“‚«πÕ¬¥å∑—ÈßÀ¡¥ Ÿß∑’Ë ÿ¥ 10387.59 μg/100 g ·≈– —∫ª–√¥¿Ÿ‡°Áμ
¡’§à“ 5957.59 μg/100 g [3, 4] ®“°°“√À“§à“§«“¡ —¡æ—π∏å¢Õß‡æ’¬√å —π √–À«à“ß ¡∫—μ‘μâ“πÕπÿ¡Ÿ≈Õ‘ √–∑’Ë
«‘‡§√“–Àå¥â«¬«‘∏’ DPPH, ABTS ·≈– FRP assay ∑—Èß 3 «‘∏’ ‡ªìπ‰ª„π‡™‘ß∫«° Õ¬Ÿà„π√–¥—∫ Ÿß·≈–¡’∑‘»∑“ß
‰ª∑“ß‡¥’¬«°—π ¡’§à“ r2 = 0.957-0.978  à«π§à“√–À«à“ß ¡∫—μ‘μâ“πÕπÿ¡Ÿ≈Õ‘ √–°—∫ª√‘¡“≥ “√ª√–°Õ∫øïπÕ≈‘°
·≈–ø≈“‚«πÕ¬¥å∑—ÈßÀ¡¥ ‡ªìπ‰ª„π‡™‘ß∫«°Õ¬Ÿà„π√–¥—∫ª“π°≈“ß- Ÿß ¡’§à“ r2 = 0.408-0.978 π—Ëπ· ¥ß
∂÷ßæ◊™∑’Ë¡’ ¡∫—μ‘μâ“πÕπÿ¡Ÿ≈Õ‘ √– Ÿß®–¡’ª√‘¡“≥ “√ª√–°Õ∫øïπÕ≈‘°∑—ÈßÀ¡¥ Ÿß‡™àπ ≈“ß “¥≈—∫·≈  à«πæ◊™∑’Ë
¡’ª√‘¡“≥ “√ª√–°Õ∫øïπÕ≈‘°∑—ÈßÀ¡¥ ŸßÕ“®¡’ “√ª√–°Õ∫ø≈“‚«πÕ¬¥å∑—ÈßÀ¡¥μË”∂÷ßª“π°≈“ß ∑—Èßπ’È ¥Ÿ‰¥â®“°§à“
r2 = 0.408-0.674 ‡π◊ËÕß®“°ª√‘¡“≥ “√ª√–°Õ∫øïπÕ≈‘°∑—ÈßÀ¡¥∑’Ëæ∫„πæ◊™Õ“®Õ¬Ÿà„π√Ÿª “√°≈ÿà¡Õ◊Ëπ∑’Ë‰¡à
„™à “√ª√–°Õ∫ø≈“‚«πÕ¬¥å [1, 4, 5] ®“°°“√«‘®—¬ “¡“√∂·∫àß°≈ÿà¡æ◊™∑’Ë¡’ ¡∫—μ‘μâ“πÕπÿ¡Ÿ≈Õ‘ √–‡ªìπ 3 °≈ÿà¡
μ“¡§à“ IC50 §◊Õ °≈ÿà¡∑’Ë¡’ ¡∫—μ‘μâ“πÕπÿ¡Ÿ≈Õ‘ √– Ÿß §◊Õ ≈“ß “¥≈—∫·≈ ≈Õß°Õß≈—∫·≈ °≈ÿà¡∑’Ë¡’ ¡∫—μ‘μâ“π
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Õπÿ¡Ÿ≈Õ‘ √–ª“π°≈“ß §◊Õ ¡–¢“¡‡ª√’È¬«ø“°∑à“ °√–‡∑’¬¡πÈ”ª“¥ ∑ÿ‡√’¬πÀ≈‘π≈—∫·≈ ·≈–∑ÿ‡√’¬πÀ≈ß≈—∫·≈
·≈–°≈ÿà¡∑’Ë¡’ ¡∫—μ‘μâ“πÕπÿ¡Ÿ≈Õ‘ √–μË”§◊Õ  —∫ª–√¥Àâ«¬¡ÿàπ  Õ¥§≈âÕß°—∫°“√»÷°…“ ¡∫—μ‘μâ“πÕπÿ¡Ÿ≈Õ‘ √–
¢Õßº≈‰¡â‰∑¬ 28 ™π‘¥ æ∫«à“∑ÿ‡√’¬π ≈Õß°Õß ¡’ ¡∫—μ‘μâ“πÕπÿ¡Ÿ≈Õ‘ √–ª“π°≈“ß  à«π —∫ª–√¥¡’ ¡∫—μ‘
μâ“πÕπÿ¡Ÿ≈Õ‘ √–μË” [3]

¥—ßπ—Èπ °“√∫√‘‚¿§º—°·≈–º≈‰¡â™π‘¥μà“ßÊ ®÷ß¡’º≈¥’μàÕ ÿ¢¿“æ∑’Ë‡ªìπ·À≈àß§ÿ≥§à“∑“ß‚¿™π“°“√
¥â“πÕ“À“√ ¡’‚ª√μ’π ·§≈‡ ’́¬¡·≈–‡À≈Á° Ÿß √«¡∑—Èß‡ªìπ·À≈àß “√μâ“πÕπÿ¡Ÿ≈Õ‘ √–‰¥â¥’ ´÷Ëß¡’§«“¡ —¡æ—π∏å
„π°“√≈¥°“√‡°‘¥‚√§μà“ßÊ „π¡πÿ…¬å·≈â« ‡√“®÷ß§«√À—π¡“∫√‘‚¿§º—°·≈–º≈‰¡â„Àâ¡“°¢÷Èπ‡æ◊ËÕªÑÕß°—π°“√‡°‘¥
‚√§¥’°«à“°“√√—°…“‚√§ ·μà§«√æ‘®“√≥“¥â“πª√‘¡“≥·≈– —¥ à«π°“√∫√‘‚¿§„Àâ‡À¡“– ¡°—∫ ¿“«–§«“¡
μâÕß°“√¢Õß√à“ß°“¬·μà≈–§π

°‘μμ‘°√√¡ª√–°“»
ºŸâ«‘®—¬¢Õ¢Õ∫§ÿ≥ Õ∏‘°“√∫¥’ ¡À“«‘∑¬“≈—¬√“™¿—ØÕÿμ√¥‘μ∂å ∑’Ë„Àâ∑ÿπ π—∫ πÿπ®“°ß∫ª√–¡“≥·ºàπ¥‘π

ºà“π°“√ª√–‡¡‘πß“π®“° ”π—°ß“π§≥–°√√¡°“√«‘®—¬·Ààß™“μ‘„π°“√∑”«‘®—¬ ¢Õ∫§ÿ≥‡®â“Àπâ“∑’Ë∑ÿ°∑à“π∑’Ë„Àâ
∫√‘°“√‡§√◊ËÕß¡◊Õ «— ¥ÿμà“ßÊ ®π∑”„Àâß“π«‘®—¬ ”‡√Á®≈ÿ≈à«ß
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