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Characteristics of fermented plant beverages in southern Thailand
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The characteristics of fermented plant beverages based on a sensory test, physico-chemical properties,

enumeration of microorganisms present and their microbiological quality were investigated. A total of 19

samples of beverages collected from various sources in southern Thailand were examined. It was found that

odor, color and clarity and the presence of Cu, Zn, K and Na were mainly dependent on the types of plant

used and the additive of sugar or honey. Therefore, the appearance of the beverages was light brown and

dark brown. An ester smell was occasionally detected. The fermented plant beverages had sour flavor that

developed during fermentation and a little sweetness from residual sugar. The taste was related to the

amounts of organic acid and sugar as measured in the ranges of 0.98-7.13% (pH 2.63-3.72) and 0.21-4.20%,

respectively. The levels of alcohols measured as ethanol were between 0.03-3.32% and methanol in a range
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of 0.019-0.084%. Methanol production was dependent on both the fermentation process and the plant used.

Total coliforms and Escherichia coli were not detected in any sample, whereas other microbes were detected

in some samples as were total bacterial count, lactic acid bacteria, yeast and mold in amounts that differed

depending on the fermentation time and also the level of sanitation of the production process.

Key words : fermented plant beverages, fermentation, microbes, organic acids, methanol
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°“√°”Àπ¥≈—°…≥–πÈ”À¡—°™’«¿“æ®“°æ◊™‚¥¬Õ“»—¬°“√µ√«® Õ∫∑“ßª√– “∑ —¡º— §ÿ≥ ¡∫—µ‘∑“ß‡§¡’-°“¬¿“æ

®ÿ≈‘π∑√’¬å∑’ËÕ“®¬—ß§ßÀ≈ß‡À≈◊ÕÕ¬Ÿà ·≈–§ÿ≥¿“æ∑“ß®ÿ≈™’««‘∑¬“ ‚¥¬‰¥â‡°Á∫µ—«Õ¬à“ßπÈ”À¡—°®“°æ◊™™π‘¥µà“ßÊ ¡“ 19

™π‘¥ ®“°·À≈àßº≈‘µ„π¿“§„µâ¢Õßª√–‡∑»¡“µ√«® Õ∫æ∫«à“§ÿ≥ ¡∫—µ‘∑“ßª√– “∑ —¡º— „π·ßà¢Õß°≈‘Ëπ  ’ ·≈–§«“¡„ 

√«¡∑—Èß·√à∏“µÿ (∑Õß·¥ß  —ß°– ’ ‚æ·∑ ‡´’¬¡ ·≈–‚´‡¥’¬¡) ¢÷Èπ°—∫ª√–‡¿∑¢Õßæ◊™∑’Ë„™â√«¡∂÷ßπÈ”µ“≈À√◊ÕπÈ”º÷Èß

‡ªìπÀ≈—°  àßº≈„ÀâπÈ”À¡—°™’«¿“æ¡’ ’πÈ”µ“≈ÕàÕπ∂÷ß‡¢â¡ √«¡∂÷ß°≈‘Ëπ¢Õß “√√–‡À¬ ‡™àπ ‡Õ ‡µÕ√å∑’Ë‡°‘¥®“°°“√À¡—°

 ”À√—∫√ ™“µ‘¢ÕßπÈ”À¡—°¡“®“°°“√À¡—°‡ªìπÀ≈—°§◊Õ¡’√ ‡ª√’È¬«π” À«“π‡≈Á°πâÕ¬®“°πÈ”µ“≈∑’Ë‡À≈◊Õ ´÷Ëß Õ¥§≈âÕß

°—∫ª√‘¡“≥°√¥·≈–πÈ”µ“≈ ´÷ËßÕ¬Ÿà„π™à«ß 0.98-7.13% (pH 2.63-3.72) ·≈– 0.21-4.20% µ“¡≈”¥—∫ ·≈–ª√‘¡“≥

·Õ≈°ÕŒÕ≈å„π√Ÿª‡Õ∑“πÕ≈Õ¬Ÿà√–À«à“ß 0.03-3.32% ¢≥–∑’Ë‡¡∑“πÕ≈Õ¬Ÿà„π™à«ß 0.019-0.084% ‚¥¬‡¡∑“πÕ≈∑’Ë‡°‘¥¢÷Èπ

‡ªìπº≈√à«¡√–À«à“ß°√–∫«π°“√À¡—° ·≈–ª√–‡¿∑¢Õßæ◊™∑’Ë„™â ∑ÿ°µ—«Õ¬à“ßµ√«®‰¡àæ∫·∫§∑’‡√’¬‚§≈‘øÕ√å¡ ·≈–

Escherichia coli ·µà ”À√—∫·∫§∑’‡√’¬∑—ÈßÀ¡¥ ·≈°µ‘°·Õ ‘¥·∫§∑’‡√’¬ ¬’ µå ·≈–√“ ¬—ßµ√«®æ∫„π∫“ßµ—«Õ¬à“ß´÷Ëß

¡’ª√‘¡“≥·µ°µà“ß°—π‰ª‚¥¬¢÷Èπ°—∫Õ“¬ÿ°“√À¡—° ·≈– ÿ¢“¿‘∫“≈¢Õß°“√º≈‘µ

πÈ”À¡—°™’«¿“æ®“°æ◊™ (‡√’¬° —ÈπÊ «à“ πÈ”À¡—°
™’«¿“æ) Õ“®¡’™◊ËÕ‡√’¬°‰¥âµà“ßÊ °—π‰ª ‡™àπ πÈ”®ÿ≈‘π∑√’¬å
À√◊ÕπÈ”‡Õπ‰´¡å®“°º≈‰¡â (enzyme ionic plasma) ·≈–
®ÿ≈‘π∑√’¬åÕ’‡ÕÁ¡ (EM: Effective Microorganisms) ´÷Ëß
‡ªìπ∑’Ë√Ÿâ®—°°—π¡“°¢÷Èπºà“π ◊ËÕµà“ßÊ ‰¡à«à“®–‡ªìπ«‘∑¬ÿ ∑’«’
·≈– ‘Ëßµ’æ‘¡æå ‚¥¬∑’Ë°“√º≈‘µπÈ”À¡—°™’«¿“æ¡—°„™â®ÿ≈‘π∑√’¬å
Õ’‡ÕÁ¡‡ªìπÀ—«‡™◊ÈÕ„π°√≥’∑’Ë„™â‡æ◊ËÕ°“√‡°…µ√ ´÷Ëß®ÿ≈‘π∑√’¬å
°≈ÿà¡π’È¡’°“√º≈‘µ·≈–®”Àπà“¬‡ªìπ°“√§â“ ∫â“ß°Á„™â®ÿ≈‘π∑√’¬å
∑âÕß∂‘Ëπ (∑’Ë‰¥â®“°πÈ”À¡—°‡°à“)  ¢≥–∑’Ëº≈‘µ¿—≥±åπÈ”À¡—°
™’«¿“æ¡’∑—Èß∑’Ëº≈‘µ‡ªìπ°“√§â“‚¥¬™ÿ¡™π ·≈–º≈‘µ„™â‡Õßµ“¡
§√—«‡√◊Õπ ª√–‚¬™πå¢ÕßπÈ”À¡—°™’«¿“æ¡’ 3 ¥â“πÀ≈—°Ê
‰¥â·°à ∑“ß°“√‡°…µ√‡æ◊ËÕ∑¥·∑πªÿÜ¬‡§¡’ À√◊Õ∑¥·∑π¬“
¶à“·¡≈ß  ∑“ß¥â“π ‘Ëß·«¥≈âÕ¡‡ªìπ°“√∫”∫—¥πÈ”‡ ’¬°”®—¥
°≈‘Ëπ‡À¡Áπ¢Õß¡Ÿ≈ —µ«å   ·≈–∑’Ë ”§—≠¬—ß„™â‡ªìπ‡§√◊ËÕß¥◊Ë¡
‡ √‘¡ ÿ¢¿“æ ´÷Ëßº≈‘µ¿—≥±å∑’Ë„™â‡ªìπ‡§√◊ËÕß¥◊Ë¡π—Èπ¡’°√√¡«‘∏’

°“√º≈‘µ∑’ËµâÕßæ‘∂’æ‘∂—π ªÑÕß°—π°“√ªπ‡ªóôÕπ¢Õß®ÿ≈‘π∑√’¬å
Õ◊Ëπ∑’Ë∂◊Õ«à“Õ“®°àÕ„Àâ‡°‘¥‚∑… ‚¥¬„Àâ‡©æ“–®ÿ≈‘π∑√’¬åÀ—«‡™◊ÈÕ
‡∑à“π—Èπ¡’∫∑∫“∑ ·µàÕ¬à“ß‰√°Áµ“¡°“√º≈‘µπÈ”À¡—°™’«¿“æ
¡—°¡’ªí≠À“Õ¬Ÿà‡ ¡Õ°—∫°“√ªπ‡ªóôÕπ¢Õß¬’ µå ·≈–∫“ß§√—Èß
¥â«¬‡™◊ÈÕ√“ ·≈–¬—ß¡’ “√æ«°‡¡∑“πÕ≈ªπ‡ªóôÕπÕ¬Ÿà¥â«¬ ÷́Ëß
 àßº≈„Àâ™ÿ¡™πºŸâº≈‘µ‰¡à “¡“√∂¢Õ„∫∑–‡∫’¬πÕ“À“√·≈–
¬“ ”À√—∫πÈ”À¡—°™’«¿“æ„π√Ÿª¢Õß‡§√◊ËÕß¥◊Ë¡‰¥â  ·¡â«à“æÕ
¡’¢âÕ¡Ÿ≈°“√µ√«® Õ∫§ÿ≥¿“æ∑“ß®ÿ≈™’««‘∑¬“‚¥¬‡∑’¬∫°—∫
¡“µ√∞“π¢Õß‡§√◊ËÕß¥◊Ë¡„π¿“™π–∫√√®ÿ∑’Ëªî¥ π‘∑«à“µâÕß¡’
‚§≈‘øÕ√å¡∑—ÈßÀ¡¥ (Total coliforms) πâÕ¬°«à“ 2.2 µàÕ
100 ¡≈ ‚¥¬«‘∏’ MPN ·≈–·∫§∑’‡√’¬Õ’ ‚§‰≈ (Escherichia

coli) µâÕß‰¡àæ∫  ‰¡à¡’®ÿ≈‘π∑√’¬å∑’Ë∑”„Àâ‡°‘¥‚√§  ·≈–‰¡à¡’
¬’ µå·≈–√“ µ“¡ª√–°“»°√–∑√«ß “∏“√≥ ÿ¢ ©∫—∫∑’Ë 214

(2543) ·≈– 234 (2544) ·≈–∂â“æ‘®“√≥“‡ªìπ‡§√◊ËÕß¥◊Ë¡
∑—Ë«‰ª´÷Ëß°”Àπ¥„Àâ¡’¬’ µå‰¥â‰¡à‡°‘π 100 ·≈–‡™◊ÈÕ√“‰¡à‡°‘π
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10 µàÕ‡§√◊ËÕß¥◊Ë¡ 1 ¡≈ µ“¡‡°≥±å¢Õß°Õß«‘‡§√“–ÀåÕ“À“√
¡’§«“¡‡ªìπ‰ª‰¥â¡“°¢÷Èπ ”À√—∫°√≥’À≈—ß ª√–°Õ∫°—∫°“√
¢“¥¢âÕ¡Ÿ≈∑“ß«‘∑¬“»“ µ√å√Õß√—∫‰¡à«à“®–‡ªìπ “√Õ“À“√∑’Ë
¡’ª√–‚¬™πå  À√◊Õ “√Õ◊ËπÊ ∑’ËÕ“®¡’ª√–‚¬™πåµàÕ ÿ¢¿“æ
‚¥¬Õ“®‰¥â¡“®“°°“√∑’Ë “√‡À≈à“π—Èπ∑’Ë¡’„πæ◊™∂Ÿ° °—¥ÕÕ°
¡“¥â«¬°√√¡«‘∏’°“√À¡—° À√◊Õ‡°‘¥‚¥¬®ÿ≈‘π∑√’¬å„π°√–∫«π
°“√À¡—°

πÈ”≈Ÿ°¬Õ´÷Ëß‡ªìπº≈‘µ¿—≥±åπÈ”À¡—°™’«¿“æ™π‘¥Àπ÷Ëß
∑’Ë√Ÿâ®—°°—π·æ√àÀ≈“¬  ‚¥¬‡™◊ËÕ°—π«à“‡ªìπ‡§√◊ËÕß¥◊Ë¡∑’Ë∫”√ÿß
 ÿ¢¿“æ  ‡æ√“–ª√–°Õ∫¥â«¬ “√¡“°¡“¬ª√–¡“≥ 140

™π‘¥ ‚¥¬‡©æ“–‚æ√‡´‚√π’π (Proxeronine) ´÷Ëß‡ªìπ “√
µ—Èßµâπ¢Õß‡´‚√π’π (Xeronine)  ·≈–∂Ÿ°‡ª≈’Ë¬π‡ªìπ “√
™π‘¥π’È„π√à“ß°“¬ ́ ÷Ëß™à«¬ª°ªÑÕß‡´≈≈å®“° “√æ‘…µà“ßÊ ·≈–
øóôπøŸ‡´≈≈å∑’Ë‡ ◊ËÕ¡„Àâ°≈—∫‡ªìπª°µ‘‰¥â (www.sarinoni.com)

·≈–πÈ”À¡—°≈Ÿ°¬Õ‡ªìπ∑’Ëπ‘¬¡¥◊Ë¡„πÀ¡Ÿà‡°“–Œ“«“¬ª√–‡∑»
 À√—∞Õ‡¡√‘°“ (www.collagen.weightloss.com)  ”À√—∫
„πª√–‡∑»‰∑¬°“√∫√‘‚¿§º≈‘µ¿—≥±å¥—ß°≈à“«¡’«—µ∂ÿª√– ß§å
∑’ËÀ≈“°À≈“¬∫πæ◊Èπ∞“π∑’Ë‡™◊ËÕ«à“‡ªìπ‡§√◊ËÕß¥◊Ë¡∑’Ë„™â∫”√ÿß
 ÿ¢¿“æ ·µàÕ¬à“ß‰√°Áµ“¡°“√º≈‘µ‡ªìπ°“√§â“¡—°¡’°“√°≈à“«
Õâ“ß √√æ§ÿ≥‡°‘π§«“¡‡ªìπ®√‘ß   ¥—ßπ—Èπ ”π—°ß“π§≥–
°√√¡°“√Õ“À“√·≈–¬“®÷ß‡µ◊ÕπºŸâ∫√‘‚¿§Õ¬à“À≈ß‡™◊ËÕ‚¶…≥“
º≈‘µ¿—≥±åπÈ”≈Ÿ°¬Õ∑’ËÕâ“ß √√æ§ÿ≥„π°“√√—°…“‚√§µà“ßÊ ‰¥â
‡æ√“–·∑â®√‘ß·≈â«πÈ”≈Ÿ°¬Õ‡ªìπ‡æ’¬ßº≈‘µ¿—≥±å∑’Ë‡ √‘¡
Õ“À“√‡∑à“π—Èπ‰¡à “¡“√∂√—°…“‚√§‰¥â (www.fda.moph.

go.th/information2545.nsf/e) ª√–°Õ∫°—∫¢âÕ¡Ÿ≈∑“ß
«‘™“°“√ ¥—ß‡™àπ ∫∑§«“¡‡√◊ËÕß ç¥◊Ë¡πÈ”≈Ÿ°¬Õ... ¥’®√‘ßÀ√◊Õé
(®—π∑‘¡“, 2546) ∑’Ë· ¥ß§«“¡‡ÀÁπµàÕ°“√‰¡à¡’¢âÕ¡Ÿ≈∑“ß
«‘∑¬“»“ µ√å¢ÕßπÈ”≈Ÿ°¬Õ√«¡∑—ÈßπÈ”À¡—°≈Ÿ°¬Õ  ÷́Ëß°≈à“«
‰¥â«à“¢âÕ¡Ÿ≈∑“ß«‘∑¬“»“ µ√å¢ÕßπÈ”À¡—°™’«¿“æ√«¡∑—Èß
πÈ”À¡—°≈Ÿ°¬Õ„πªí®®ÿ∫—π¬—ß¡’πâÕ¬¡“° ‰¡à‡æ’¬ßæÕ∑’Ë®–„™â
‡ªìπ¢âÕ¡Ÿ≈ ”À√—∫°“√ √â“ß‡°≥±å¡“µ√∞“π¢ÕßπÈ”À¡—°
™’«¿“æ„π°“√∫√‘‚¿§  ´÷Ëßµ√ß°—∫¢âÕ √ÿª¢Õß°“√ª√–™ÿ¡
«‘ “¡—≠œ ¢Õß»Ÿπ¬åΩñ°Õ∫√¡·≈–æ—≤π“°“√ “∏“√≥ ÿ¢
¡Ÿ≈∞“π (»Ÿπ¬å   ¡., 2545) ‡æ◊ËÕ∑’Ë®–™à«¬™ÿ¡™πºŸâº≈‘µ„Àâ¡’
¢âÕ¡Ÿ≈‡æ’¬ßæÕ‡æ◊ËÕª√–°Õ∫°“√¢Õ¢÷Èπ∑–‡∫’¬πÕ“À“√ ·≈–
‡ªìπ°“√™à«¬ºŸâ∫√‘‚¿§„Àâ„™â«‘®“√≥≠“≥„π°“√µ—¥ ‘π„®´◊ÈÕ
‰¥â ¥—ßπ—Èπß“π«‘®—¬π’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“πÈ”À¡—°‡æ◊ËÕ
‡ªìπ‡§√◊ËÕß¥◊Ë¡∫”√ÿß ÿ¢¿“æ  ‚¥¬¡’«—µ∂ÿª√– ß§å§◊Õ °“√

 ”√«®≈—°…≥–πÈ”À¡—°™’«¿“æ„π¿“§„µâ¢Õßª√–‡∑» ‡æ◊ËÕ
„Àâ‰¥â¡“´÷Ëß¢âÕ¡Ÿ≈∑“ß«‘∑¬“»“ µ√å∑’Ë‡¢â“„®πÈ”À¡—°™’«¿“æ
¡“°¢÷Èπ‰¡à«à“®–‡ªìπ§ÿ≥ ¡∫—µ‘∑“ß¥â“π‡§¡’-°“¬¿“æ  ·≈–
®ÿ≈™’««‘∑¬“ ·≈–‡¡◊ËÕ√«∫√«¡°—∫¢âÕ¡Ÿ≈πÈ”À¡—°™’«¿“æ¢Õß
¿“§Õ◊ËπÊ „πª√–‡∑» ®–∑”„Àâ “¡“√∂°”Àπ¥¡“µ√∞“π
πÈ”À¡—°™’«¿“æ„π‡∫◊ÈÕßµâπ‡ªìπ¡“µ√∞“π™ÿ¡™π ·≈–®“°π—Èπ
‡ªìπ°“√æ—≤π“‡æ◊ËÕ„Àâ “¡“√∂¢Õ¢÷Èπ∑–‡∫’¬πÕ“À“√‰¥â

«— ¥ÿÕÿª°√≥å·≈–«‘∏’°“√

1. µ—«Õ¬à“ßπÈ”À¡—°™’«¿“æ

‰¥â‡°Á∫º≈‘µ¿—≥±åπÈ”À¡—°™’«¿“æ®”π«π 19 µ—«Õ¬à“ß
®“°·À≈àßº≈‘µµà“ßÊ „π¿“§„µâ ª√‘¡“µ√∑’Ë‡°Á∫Õ¬Ÿà√–À«à“ß
400-1000 ¡≈. ∫√√®ÿ„π¢«¥ª√“»®“°‡™◊ÈÕ·≈â«π”¡“»÷°…“
‡æ◊ËÕÀ“≈—°…≥–¢ÕßπÈ”À¡—°™’«¿“æ √“¬≈–‡Õ’¬¥¢Õß¢âÕ¡Ÿ≈
µ—«Õ¬à“ß¥—ß Table 1 ·≈–„π°“√‡°Á∫µ—«Õ¬à“ß‰¥âÀ“¢âÕ¡Ÿ≈°“√
º≈‘µ¢Õß·µà≈–·À≈àß∑’Ëº≈‘µ æ∫«à“∑ÿ°·À≈àß∑’Ëº≈‘µ‡√’¬π√Ÿâ¡“
®“°·À≈àß‡¥’¬«°—π §◊Õ°“√∂à“¬∑Õ¥§«“¡√Ÿâ‚¥¬ ¥√.√  ÿ§π∏å
æÿà¡æ—π∏å«ß»å §◊Õ„™âº≈‰¡âÀ√◊Õº—° 3 °°. πÈ”µ“≈∑√“¬·¥ß
1 °°. πÈ” –Õ“¥ 10 ≈‘µ√ Õ“®¡’°“√‡µ‘¡À—«‡™◊ÈÕÀ√◊Õ‰¡à‡µ‘¡
§◊Õ„™â‡™◊ÈÕ∑’Ëµ‘¥¡“°—∫«—µ∂ÿ¥‘∫ (·µà∑—ÈßÀ¡¥∑’Ë Õ∫∂“¡¡’°“√
‡µ‘¡À—«‡™◊ÈÕ) À¡—°„π∂—ßÀ√◊Õ¢«¥∑”¥â«¬æ≈“ µ‘°‚¥¬„Àâ
‡À≈◊Õæ◊Èπ∑’Ë«à“ßπâÕ¬∑’Ë ÿ¥  ‡æ◊ËÕ„Àâ‡°‘¥ ¿“æ¡’Õ“°“»πâÕ¬
ª≈àÕ¬‰«â‡ªìπ‡«≈“ 3 ‡¥◊Õπ °Á “¡“√∂π”¡“¥◊Ë¡‰¥â‡æ◊ËÕ∫”√ÿß
 ÿ¢¿“æ À√◊Õ∫√√®ÿ¢«¥¢“¬ ·≈–„π°√≥’∑’Ëº≈‘µ‡æ◊ËÕ¥◊Ë¡‡Õß
Õ“®„™âπÈ”º÷Èß√«ß·∑ππÈ”µ“≈∑√“¬  À√◊Õ„™âº ¡√–À«à“ß
πÈ”º÷Èß√«ß·≈–πÈ”µ“≈∑√“¬°Á‰¥â  ´÷Ëß‡¡◊ËÕ«‘‡§√“–Àå®“° à«π
º ¡∑’Ë„™â´÷Ëß¡’πÈ”µ“≈ Ÿß∂÷ß 10%  (W/V) À√◊Õ 7.14% (W/

W) ÷́Ëß‡ªìπª√‘¡“≥πÈ”µ“≈∑’Ë ŸßæÕ ”À√—∫°“√‡®√‘≠¢Õß
®ÿ≈‘π∑√’¬å  ª√–°Õ∫°—∫Õ¬Ÿà¿“¬„π¿“™π–∑’Ë¡’°“√®”°—¥ª√‘¡“≥
Õ“°“» Õ’°∑—Èß¡’°“√‡µ‘¡À—«‡™◊ÈÕ À√◊ÕπÈ”À¡—°‡°à“ 10% ®÷ß
∑”„Àâ‡°‘¥°√–∫«π°“√À¡—°‚¥¬·∫§∑’‡√’¬‡©æ“–°≈ÿà¡§◊Õ
·≈°µ‘°·Õ ‘¥·∫§∑’‡√’¬‡ªìπ°≈ÿà¡À≈—°‡π◊ËÕß®“°πÈ”À¡—°¡’√ 
‡ª√’È¬« (Battcock and Azam-Ali, 2003) ·≈–Õ“®¡’¬’ µå
‰¥â‡™àπ°—π (¥«ßæ√ ·≈–π“µ¬“, 2538; ¥«ßæ√ ·≈–‰°√ √,

2538) ¥—ßπ—Èπ«‘∂’°“√À¡—°πà“®–‡ªìπ Embden-Meyerhof

pathway  À√◊Õ Phosphoketolase pathway  ¥—ßπ—Èπ
º≈‘µ¿—≥±å ÿ¥∑â“¬®“°°“√À¡—°¥â«¬«‘∂’¥—ß°≈à“«§◊Õ°√¥·≈°µ‘°
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Table 1. Information of fermented plant beverages collected from various sources in southern Thailand

       Sample (Code)              Source               Composition1       Container     Fermentation time

1. ∫—«∫°:  Centella Thaksinasolk Plant 2.5/5, honey1/5 PET drinking 2 years from start of
asiatica Urban Muang district and starter 1/5 (v/v water bottle fermentation. Every

Trang province of bottle) (2 L) 3 months remove
(samples 1-5) sample and replace

with a fresh sample
of raw materials

2. ‡™Õ√å√’Ë:
Malpighia glabra L.

3.  –√–·Àπà:
Mentha cordifolia Opiz

4. ‡ “«√ : Passiflora sp.
5. «à“πÀ“ß®√–‡¢â:

Aloe vera (L.) Burm.f
6. °≈â«¬πÈ”«â“:

Musa sapientum L. Muang district Sliced banana 2.5/5, Plastic cylinder 3 years with the
Trang province honey 1/5 and starter (1L) same condition as

1/5 (v/v of container) above
7. ≈Ÿ°¬Õ: Muang district Fruit 3 kg, brown Sale in glass 12  months

Morinda citrifolia L. Phangnga sugar 1 kg and clean bottle (750 ml)
province water 10 L and 10%

starter (V/V)
8. ≈Ÿ°¬ÕªÉ“: Hat-Yai district Same as the sample 7 Big plastic 6 months

Morinda coreia Ham. Songkhla bucket (50 L)
(samples 8-9)

9. º≈‰¡â√«¡: Mixed fruit2

10. ¬Ÿ§“≈‘ªµ— : Eucalyptus Huay-yoi district, Fruit 3 kg, honey and Big size (20 L) 3-6 months except
citriodora Hook. Trang (samples brown sugar 1kg and of drinking a few sample (14

10-19)3 clean water 10 L and water bottle and 17) < 3 months
10% starter (V/V)

11. ∂—Ë«‡À≈◊Õß: Glycine max L.
12. µ–‰§√â: Cymbopogon

citratus Stapf
13.  “À√à“¬‡¢’¬« °—¥: Green algae
14. ™–¡«ß: Garcinia cova Roxb.
15. ∫Õ√–‡æÁ¥: Tinospora crispa

(L.) Mers ex Hook.f.
16. ¢â“«°≈âÕß: Oryza sativa L.
17. ≈Ÿ°®—π∑πå: Diospyros

decandra Lour.
18. „∫∑”¡—ß: Litsea elliptica

Boerl
19. ‡ª≈◊Õ°¡—ß§ÿ¥: Garcinia

mangostana L.

1 Previous fermented plant beverage was used as a starter for each sample
2 Mixed fruit: Pineapple, noni, pumpkin, star apple and fig (Ficus racemosa Linn.)
3 Samples 10-19 were collected from the same place, thereby their composition, container used and fermentation time

  were similar
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°√¥Õ–´’µ‘° ‡Õ∑“πÕ≈ ·≈– “√µ—«°≈“ß¢Õß«‘∂’¥—ß°≈à“«§◊Õ
Õ–‡´∑Õ≈¥’‰Œ¥å (Moat and Foster, 1995)  “√‡À≈à“π’È
§«√µ√«®æ∫„ππÈ”À¡—°™’«¿“æ ®“°‡Àµÿº≈∑’Ë°≈à“«¡“®÷ß
‡ªìπ¢âÕ¡Ÿ≈∑’Ë°”Àπ¥æ“√“¡‘‡µÕ√å¢Õß°“√µ√«® Õ∫„π¢âÕ 2

2. °“√»÷°…“≈—°…≥–πÈ”À¡—°™’«¿“æ

‡æ◊ËÕ°“√°”Àπ¥≈—°…≥–πÈ”À¡—°™’«¿“æ®÷ßµ√«® Õ∫
æ“√“¡‘‡µÕ√åµà“ßÊ  ∑—Èß∑“ß¥â“πª√– “∑ —¡º—   ∑“ß¥â“π
‡§¡’-°“¬¿“æ ·≈–®ÿ≈™’««‘∑¬“ µ“¡√“¬≈–‡Õ’¬¥„π·ºπ¿Ÿ¡‘
°“√«‘‡§√“–Àå¥â“π≈à“ß

2.1 °“√∑¥ Õ∫∑“ßª√– “∑ —¡º— 
‚¥¬§≥–ºŸâ«‘®—¬‰¥â —ß‡°µ ’  §«“¡„ À√◊Õ¢ÿàπ

¥¡°≈‘Ëπ ™‘¡√  ·≈–¥Ÿ°“√‡°‘¥øÕß·°ä   ´÷Ëß‡ªìπ≈—°…≥–∑’Ë
∫àß∫Õ°∂÷ß§«“¡πà“®–¥◊Ë¡¢ÕßπÈ”À¡—°™’«¿“æ   ·≈–°“√
∑¥ Õ∫„π≈—°…≥–¥—ß°≈à“« ®—¥‰¥â«à“‡ªìπ multisample

difference test ·≈–‰¥â∑¥ Õ∫°“√¬Õ¡√—∫√«¡‚¥¬«‘∏’°“√
„Àâ§–·ππ (5-point hedonic scale) (Meilgaard et al.,

1998)

2.2 §ÿ≥ ¡∫—µ‘∑“ß‡§¡’-°“¬¿“æ
æ“√“¡‘‡µÕ√å∑’Ëµ√«® Õ∫ ‰¥â·°à ª√‘¡“≥·√à∏“µÿ

∫“ß™π‘¥ (∑Õß·¥ß  —ß°– ’ ‚´‡¥’¬¡ ·≈–‚æ·∑ ‡´’¬¡) ∑’Ë¡’
·À≈àß®“°«—µ∂ÿ¥‘∫∑’Ë„™âÀ¡—° ·≈–¡’º≈µàÕ ÿ¢¿“æ¢ÕßºŸâ∫√‘‚¿§
¥â«¬ ª√‘¡“≥¢Õß·¢Áß∑—ÈßÀ¡¥∑’Ë≈–≈“¬‰¥â (total soluble

solid: TSS) §à“°“√π”‰øøÑ“ (Electrical conductivity:

EC) ª√‘¡“≥πÈ”µ“≈∑—ÈßÀ¡¥ (total sugar: TS) ª√‘¡“≥
°√¥∑—ÈßÀ¡¥ (Total acidity: TA) æ’‡Õ™ ·≈–ª√‘¡“≥ “√
Õ‘π∑√’¬å‡ªÑ“À¡“¬ ‰¥â·°à °√¥·≈§µ‘° °√¥Õ–´‘µ‘° ‡Õ∑“πÕ≈
‡æ√“–‡ªìπº≈‘µ¿—≥±å ÿ¥∑â“¬¢Õß°√–∫«π°“√À¡—°§“√å‚∫-
‰Œ‡¥√∑ (À—«¢âÕ 1) √«¡∑—Èß “√µ—«°≈“ß„π«‘∏’°“√À¡—°§◊Õ
Õ–‡´∑Õ≈¥’‰Œ¥å  ·≈–√«¡∂÷ß‡¡∑“πÕ≈´÷Ëß¬—ß‰¡à “¡“√∂
 —ππ‘…∞“π·À≈àß∑’Ë¡“‰¥â ·µà‡ªìπ∑’Ë∑√“∫°—π«à“‡¡∑“πÕ≈§◊Õ
wood alcohol (Merck, 1978) °“√«‘‡§√“–ÀåÀ“ª√‘¡“≥
 “√Õ‘π∑√’¬å‡À≈à“π’È‚¥¬„™â‡§√◊ËÕß·°ä ‚§¡“‚µ°√“øøï (gas

chromatography) ‰¥â§—¥‡≈◊Õ°¡“‡æ’¬ß 10 µ—«Õ¬à“ß ‡æ◊ËÕ
«‘‡§√“–Àå‚¥¬æ‘®“√≥“®“°ƒ∑∏‘Ï°“√¬—∫¬—Èß‡™◊ÈÕ°àÕ‚√§ (´÷Ëß®–
‰¡à°≈à“«„π∑’Ëπ’È) ·≈–ª√‘¡“≥∏“µÿ∑’Ëæ∫ ·≈– 10 µ—«Õ¬à“ß∑’Ë

            Sample in sterile bottle

Sensory test Physico-chemical property Microbial investigations: 150 ml in sterile bottle

10 ml in wine glass 150 ml Microbes Microbial indicators
- Color - Total soluble solid: - Total bacterial count (TBC) - Total coliforms

   hand refractometer
- Flavor - EC: electrical conductivity meter - Lactic acid bacteria (LAB) - Escherichia coli
- Odor - pH: pH meter - Yeast and mold Membrane filter technique5

- Clarity - Total acidity: titration method Standard plate count method4

   (AOAC, 1990)
- Gas bubble (bottle) - Total sugar: Phenol-sulfuric total sugar (Dubois et al., 1956)
Acceptability (5-point Hedonic scale) - Elements (Cu, Zn, Na and K): ICP-AES1

Tested by researchers - Lactic and acetic acids: GC (Yang and Choong, 2001)2

- Alcohols and acetaldehyde: GC (Yang and Choong, 2001)3

1 Inductively coupled plasma-atomic emission 4 PCA for TBC, MRS for LAB and PDA for mold and yeast (FDA, 1992)
  spectroscopy (ICP-AES) 5 Endo medium for total coliforms and MFC agar for E. coli (APHA, 1998)
2 Details: inlet temperature 240ºC 3 Details: inlet temperature 240ºC

Oven temperature 75ºC 1 min         Oven temperature 35ºC 5 min
Ramp to 180ºC at 5ºC/min         Ramp to 100ºC at 5ºC/min
Ramp to 230ºC at 15ºC/min         Ramp to 230ºC (5 min) at 15ºC/min

  Column: Rtx-5MS, length 30m, film thickness 0.25µm, ID 0.25 mm

Flow chart of methods used to characterize fermented plant beverages
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§—¥‡≈◊Õ°¡“§◊Õ ∫—«∫° ‡ “«√  °≈â«¬πÈ”«â“ ≈Ÿ°¬Õ ≈Ÿ°¬ÕªÉ“
∂—Ë«‡À≈◊Õß   “À√à“¬‡¢’¬« °—¥  (‰¡à “¡“√∂√–∫ÿ™◊ËÕ«‘∑¬“-
»“ µ√å‰¥â‡æ√“– ¿“æ°“√À¡—°) „∫™–¡«ß ¢â“«°≈âÕß ·≈–
‡ª≈◊Õ°¡—ß§ÿ¥

2.3 °“√µ√«®∑“ß®ÿ≈™’««‘∑¬“
®ÿ≈‘π∑√’¬å∑’Ë‡°’Ë¬«¢âÕß°—∫°“√À¡—° ‰¥â·°à ·∫§-

∑’‡√’¬∑—ÈßÀ¡¥ (total bacterial count) ·≈§µ‘° ·Õ ‘¥
·∫§∑’‡√’¬ (lactic acid bacteria) ´÷Ëß‡ªìπ‡™◊ÈÕ∑’Ë √â“ß°√¥
Õ‘π∑√’¬å ‰¥â·°à °√¥·≈°µ‘° ·≈–°√¥Õ–´‘µ‘° ·≈–‡Õ∑“πÕ≈
¢≥–∑’Ë¬’ µåº≈‘µ‡Õ∑“πÕ≈ ·≈–‡™◊ÈÕ√“∑’Ë„™â°√¥‡æ◊ËÕ°“√‡®√‘≠
´÷ËßÕ“®ªπ‡ªóôÕπÕ¬Ÿà„πº≈‘µ¿—≥±å ÿ¥∑â“¬¿“¬À≈—ß°“√À¡—°
À√◊Õ¢—ÈπµÕπ°“√∫√√®ÿº≈‘µ¿—≥±å

®ÿ≈‘π∑√’¬å∫àß™’È ÿ¢≈—°…≥–¢ÕßπÈ”À¡—°™’«¿“æ
‚¥¬µ√«® Õ∫ total coliforms ·≈– Escherichia coli ´÷Ëß
‡ªìπ®ÿ≈‘π∑√’¬å∫àß™’È«à“¡’°“√ªπ‡ªóôÕπ¢ÕßÕÿ®®“√–®“°§πÀ√◊Õ

Table 2. Characteristics of fermented plant beverages based on the sensory test1

Sample2      Color    Odor3             Flavor    Clearness

1: Gotu kola Brown O Sour and astringent Nearly clear
2: Cherry Red brown Honey Sour and sweet4 Nearly clear
3: Saranae Dark brown O Sour and sweet4 Nearly clear
4: Passion fruit Brown O Very sour and sweet Clear with seed
5: Aloe Light brown Alcohol Very sour no sweet Clear
6: Banana Light brown O Very sour no sweet Turbidity
7: Noni Brown O Only sour Clear
8: Wild forest noni Nearly black O Very sour no sweet Nearly clear

95: Mixed fruit Light brown Ester Very sour and bitter Nearly clear
10: Eucalyptus Dark yellow O Only sour Clear
11: Soybean Dark brown Sour smell Very sour no sweet Turbidity
12: Lemon  grass Brown Mud smell Not done Turbidity
13: Green algae Yellow green O Only sour Turbidity
14: Chamuang Red brown No smell No taste Clear
15: Cordifolia Orange brown O Very bitter Nearly clear
16: Half milled  rice White O Little sour and sweet Turbidity
17: Nutmeg Yellow brown O Only sour Turbidity
18: Thammang Dark brown O No sour with astringent Clear
19: Mangosteen fruit shell Dark brown O Very sour with astringent Turbidity

1 All samples no gas bubble
2 Common name
3 O: smell originated from plant with little smell of ester from fermentation
4 Good flavor as overall acceptability had 4 points
5 Mixed fruit: Pineapple, noni, pumpkin, star apple and fig (Ficus racemosa Linn.)

 —µ«å‡≈◊Õ¥ÕÿàπÀ√◊Õ‰¡à„π°√–∫«π°“√º≈‘µ®π‰¥âº≈‘µ¿—≥±å
 ÿ¥∑â“¬ ·≈–‡π◊ËÕß®“°‚Õ°“ ∑’Ë®–æ∫®ÿ≈‘π∑√’¬å∫àß™’È¡’πâÕ¬
¡“°®÷ß‡≈◊Õ°„™â«‘∏’ membrane filter technique ‚¥¬„™â
ª√‘¡“µ√πÈ”À¡—°™’«¿“æ 100 ml (APHA, 1998)

3. °“√«‘‡§√“–ÀåÀ“§«“¡ —¡æ—π∏å√–À«à“ßª√‘¡“≥¢Õß
‡¡∑“πÕ≈°—∫æ“√“¡‘‡µÕ√å∑’Ëµ√«® Õ∫µ“¡∑’Ë√–∫ÿ„π¢âÕ 2.2

·≈– 2.3 ‚¥¬„™â —¡ª√– ‘∑∏‘Ï À —¡æ—π∏å¢Õß‡æ’¬√ —π

º≈°“√∑¥≈Õß

1. §ÿ≥ ¡∫—µ‘∑“ßª√– “∑ —¡º— 

º≈°“√∑¥ Õ∫∑“ßª√– “∑ —¡º— ¥—ß Table 2 æ∫
«à“ ’¢ÕßπÈ”À¡—°™’«¿“æ¡“®“° ’¢Õß«—µ∂ÿ¥‘∫∑’Ë„™â§◊Õ æ«°æ◊™
º—° º≈‰¡â °—∫πÈ”µ“≈∑√“¬·¥ß À√◊ÕπÈ”º÷Èß Õ¬à“ß‰√°Áµ“¡



«.  ß¢≈“π§√‘π∑√å «∑∑.

ªï∑’Ë 27 ©∫—∫∑’Ë 3 æ.§. - ¡‘.¬. 2548
≈—°…≥–¢ÕßπÈ”À¡—°™’«¿“æ®“°æ◊™
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æ∫«à“°√–∫«π°“√À¡—°°Áπà“¡’ à«πµàÕ°“√‡°‘¥ ’¢ÕßπÈ”À¡—°
™’«¿“æ¥â«¬ ¥—ß‡™àπ  –√–·Àπà´÷Ëß¡’ ’πÈ”µ“≈‡¢â¡  ¢≥–∑’Ë
°≈‘Ëπ°Á‡™àπ‡¥’¬«°—∫ ’§◊Õ¡’°≈‘Ëπ¢Õßæ◊™ º—° º≈‰¡â ‡ªìπÀ≈—°
·≈–°√≥’∑’Ë„™âπÈ”º÷Èß¡“°°Á¡’°≈‘Ëπ¢ÕßπÈ”º÷Èß¥â«¬ ·≈– à«πÀπ÷Ëß
¢Õß°≈‘Ëπ∑’Ë‡°‘¥¢÷Èπ‡ªìπ°≈‘Ëπ¢Õß “√√–‡À¬æ«°·Õ≈°ÕŒÕ≈å
À√◊Õ‡Õ ‡µÕ√å∑’Ë‡°‘¥®“°°“√À¡—° ·≈–¡’Õ¬Ÿà 1 µ—«Õ¬à“ß§◊Õ
µ–‰§√â´÷Ëß¡’°≈‘Ëπ‡À¡Áπ§≈â“¬‚§≈π ®÷ß‰¡à¡’°“√™‘¡√ ™“µ‘
 ”À√—∫√ ™“µ‘¢ÕßπÈ”À¡—°™’«¿“æ¡’√ ‡ª√’È¬«π” ÷́Ëß‡ªìπ
‡æ√“–§«“¡‡ªìπ°√¥∑’Ë‡°‘¥®“°°“√À¡—°‚¥¬®ÿ≈‘π∑√’¬å∑”„Àâ
‡°‘¥°√¥·≈°µ‘° ·≈–°√¥Õ–´‘µ‘°    à«π√ À«“π∑’Ëæ∫„π
∫“ßµ—«Õ¬à“ß‡ªìπ‡æ√“–¬—ß¡’πÈ”µ“≈‡À≈◊ÕÕ¬Ÿà‡æ√“–®ÿ≈‘π∑√’¬å
„™â‰¡àÀ¡¥ ¢≥–∑’Ë√ ¢¡À√◊ÕΩ“¥‡ªìπ‡æ√“–∏√√¡™“µ‘¢Õß
æ◊™ º—° º≈‰¡â π—Èπ ‡™àπ ∫Õ√–‡æÁ¥´÷Ëß¡’√ ¢¡¡“°®π°≈∫
√ ‡ª√’È¬«‰¥â  à«π™–¡«ß (‡Õ“„∫¡“À¡—° æ∫«à“‰¡à¡’√ ™“µ‘
§◊Õ®◊¥Ê) ·¡â«à“„∫™–¡«ß‡Õß¡’√ ‡ª√’È¬« ·µà‡ªìπ‡æ√“–‡°‘¥

°√¥„πª√‘¡“≥µË”¡“° (§ÿ≥ ¡∫—µ‘‡§¡’-°“¬¿“æ¢ÕßπÈ”À¡—°
™’«¿“æ®–°≈à“«„πÀ—«¢âÕµàÕ‰ª)   ”À√—∫§«“¡„ æ∫«à“ æ◊™
º—° º≈‰¡â ∑’Ëπ”¡“À¡—° àßº≈¡“°µàÕ§«“¡„ -¢ÿàπ¢ÕßπÈ”
À¡—°™’«¿“æ ‡™àπ °“√„™â„∫‰¡â ¡—°®–‰¥âº≈‘µ¿—≥±å∑’Ë„  ‡™àπ
„∫¬Ÿ§“≈‘ªµ—  ¢≥–∑’Ë„™âº≈‰¡â°Á¢÷Èπ°—∫ª√–‡¿∑¢Õßº≈‰¡â ‡™àπ
≈Ÿ°¬Õ‰¥âπÈ”À¡—°∑’Ë„   ¢≥–∑’Ë°≈â«¬ ¢â“«°≈âÕß‰¥âπÈ”À¡—°∑’Ë
¢ÿàπ ‡ªìπµâπ

2. §ÿ≥ ¡∫—µ‘∑“ß‡§¡’-°“¬¿“æ¢ÕßπÈ”À¡—°æ◊™

µ“¡ Table 3 ª√‘¡“≥¢Õß·¢Áß∑’Ë≈–≈“¬‰¥â (TSS)

¢÷Èπ°—∫ª√‘¡“≥πÈ”µ“≈∑—ÈßÀ¡¥ (TS) ‡ªìπÀ≈—° ‡™àπ πÈ”À¡—°
™’«¿“æ®“°„∫∫—«∫° (1) ‡™Õ√å√’Ë (2)  –√–·Àπà (3) ‡ “«√ 
(4) ¡’§à“ TSS Õ¬Ÿà√–À«à“ß 33-48 ºBrix ‚¥¬∑’Ë¡’§à“ TS Õ¬Ÿà
√–À«à“ß 3.6-4.3% ·≈–§à“ TSS ¬—ß¢÷Èπ°—∫ª√‘¡“≥‡°≈◊Õ·√à
∑’Ë≈–≈“¬πÈ”·≈–π”‰øøÑ“ (EC) ¥—ß‡™àπ πÈ”À¡—°™’«¿“æ

Table 3. Physico-chemical properties of fermented plant beverages collected in

southern Thailand

Sample code/ TSS1 (ºBrix) EC2 (µµµµµs) Total sugar Total acidity pH

Common name (g/100 ml) (g/100 ml)

1: Gotu kola 38 1339 3.6 2.44 3.17
2: Cherry 33 896 4.2 1.92 3.37
3: Saranae 38 989 4.0 1.92 3.38
4: Passion fruit 48 1183 4.3 3.20 3.21
5: Aloe 11 2105 2.0 2.41 3.5
6: Banana 25 3305 2.0 7.13 2.83
7: Noni 17 1238 2.0 2.85 3.06
8: Wild forest noni 15 4640 1.0 5.76 3.27

93: Mixed fruit 4 2195 1.0 3.39 3.28
10: Eucalyptus 6 195 1.0 2.85 3.28
11: Soybean 14 3520 3.5 5.39 3.39
12: Lemon  grass 6 5145 0.44 3.17 3.72
13: Green algae 7 5060 0.75 2.10 3.06
14: Chamuang 3 1987 0.21 0.98 3.48
15: Cordifolia 9 1591 1.00 3.65 3.17
16: Half milled rice 13 2235 4.00 4.55 3.24
17: Nutmeg 18 1705 1.23 4.01 2.63
18: Thammang 4 3405 1.60 1.07 3.60
19: Mangosteen fruit shell 12 3570 0.50 4.01 3.28

1 TSS: Total soluble solid
2 EC: Electrical conductivity
3 Mixed fruit: Pineapple, noni, pumpkin, star apple and fig (Ficus racemosa Linn.)
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®“°°≈â«¬¡’§à“ TSS 25 ºBrix ‚¥¬¡’§à“ EC 3305 µs ·≈–
¡’§à“ TS 2.0% ‡ªìπµâπ ¢≥–∑’ËπÈ”À¡—°™’«¿“æ®“°«à“π
À“ß®√–‡¢â¡’§à“ TS 2% ‡™àπ°—π ·µà¡’§à“ EC ‡æ’¬ß 2105

µs  àßº≈µàÕ§à“ TSS §◊Õ¡’§à“‡æ’¬ß 11 ºBrix ‡∑à“π—Èπ
πÈ”À¡—°™’«¿“æ∑’Ë¡’§à“ EC  Ÿß (4,640-5,145 µs)

‰¥â·°à ≈Ÿ°¬ÕªÉ“ µ–‰§√â ·≈– “À√à“¬‡¢’¬« °—¥  ”À√—∫∏“µÿ
∑Õß·¥ßæ∫ª√‘¡“≥ Ÿß ÿ¥ „π‡ “«√ §◊Õ 0.142 ¡°/≈‘µ√ ·≈–
¡’√–¥—∫ª“π°≈“ß (0.071-0.104 ¡°/≈‘µ√) ‰¥â·°à °≈â«¬
‡™Õ√å√’Ë  –√–·Àπà ≈Ÿ°¬ÕªÉ“ ·≈–∂—Ë«‡À≈◊Õß √“¬≈–‡Õ’¬¥¥—ß
Figure 1A   à«π∏“µÿ —ß°– ’¡’ª√‘¡“≥ Ÿß ÿ¥„π∂—Ë«‡À≈◊Õß
·≈–¢â“«°≈âÕß (6.58-6.86 ¡°/≈‘µ√) ¥Ÿ√“¬≈–‡Õ’¬¥πÈ”À¡—°
™π‘¥Õ◊Ëπµ“¡ Figure 1B ·≈–πÈ”À¡—°∑’Ë¡’‚æ·∑ ‡ ’́¬¡„π
√–¥—∫ Ÿß (1,290-1,680 ¡°/≈‘µ√) ‰¥â·°à °≈â«¬ ≈Ÿ°¬ÕªÉ“
∂—Ë«‡À≈◊Õß µ–‰§√â ·≈–‡ª≈◊Õ°¡—ß§ÿ¥ ¥Ÿ√“¬≈–‡Õ’¬¥ Figure

1C   ¢≥–∑’Ëª√‘¡“≥‚´‡¥’¬¡ Ÿß ÿ¥ (971 ¡°/≈‘µ√) „π
 “À√à“¬‡¢’¬« °—¥   √Õß≈ß¡“ ‰¥â·°à „∫∑”¡—ß¡’ 503 ¡°/
≈‘µ√   à«ππÈ”À¡—°™’«¿“æÕ◊ËπÊ ¡’ª√‘¡“≥µË”¡“°· ¥ß„π
Figure 1D

§à“ pH „ππÈ”À¡—°Õ¬Ÿà√–À«à“ß 2.63-3.72  Õ¥§≈âÕß
°—∫ª√‘¡“≥°√¥∑’Ë¡’Õ¬Ÿà„ππÈ”À¡—°™’«¿“æ§◊Õ √–À«à“ß 0.98-

7.13%  (Table 3)  ‡¡◊ËÕæ‘®“√≥“®“°  Table 4  ª√‘¡“≥
°√¥Õ‘π∑√’¬å§◊Õ ·≈§µ‘° ·≈–Õ–´‘µ‘° à«π„À≠à¢ÕßπÈ”À¡—°¡’
°√¥·≈°µ‘°¡“°°«à“°√¥Õ–´‘µ‘°‚¥¬‡©æ“–πÈ”À¡—°™’«¿“æ
®“°‡ “«√ ·≈–„∫∫—«∫°¡’ —¥ à«π¢Õß°√¥·≈°µ‘°µàÕ°√¥

Õ–´‘µ‘°‡ªìπ  7.66  ·≈–  3.54  ·µà°Á¬—ß¡’∫“ßµ—«Õ¬à“ß§◊Õ
 “À√à“¬‡¢’¬« °—¥·≈–¢â“«°≈âÕß∑’Ë¡’ª√‘¡“≥°√¥Õ– ‘́µ‘°¡“°
°«à“°√¥·≈°µ‘° ( —¥ à«π 0.59 ·≈– 0.38) ·≈–º≈√«¡
¢Õß°√¥Õ‘π∑√’¬å∑—Èß Õß∑’Ë«‘‡§√“–Àå‰¥â‚¥¬„™â‡§√◊ËÕß·°ä 
‚§√¡“‚µ°√“øøï ¡’ª√‘¡“≥µË”°«à“°“√«‘‡§√“–Àå‚¥¬«‘∏’°“√
‰µ‡µ√∑„π√Ÿª¢Õß°√¥∑—ÈßÀ¡¥´÷Ëß§”π«≥‡ªìπ°√¥·≈°µ‘°
(Table 3 and 4)  ”À√—∫ª√‘¡“≥¢Õß‡Õ∑“πÕ≈¡’§à“Õ¬Ÿà
√–À«à“ß 0.03-3.32%  ‚¥¬ª√‘¡“≥ Ÿß ÿ¥æ∫„π‡ “«√ 
µ“¡¥â«¬¢â“«°≈âÕß ¢≥–∑’Ëª√‘¡“≥µË” ÿ¥æ∫„π≈Ÿ°¬Õ·≈–
≈Ÿ°¬ÕªÉ“ ´÷ËßπÈ”À¡—°∑—Èß Õß™π‘¥°Á¡’ª√‘¡“≥‡¡∑“πÕ≈µË” ÿ¥
‡™àπ°—π (0.02-0.03%) ·≈–æ∫ª√‘¡“≥‡¡∑“πÕ≈ Ÿß ÿ¥
0.084%  „ππÈ”À¡—°™’«¿“æ®“°‡ “«√   ÷́Ëß¡’ª√‘¡“≥
‡Õ∑“πÕ≈ Ÿß ÿ¥¥â«¬‡™àπ°—π  à«πª√‘¡“≥Õ–‡´∑Õ≈¥’‰Œ¥å
æ∫„πª√‘¡“≥µË”¡“°∑ÿ°µ—«Õ¬à“ß§◊ÕÕ¬Ÿà√–À«à“ß 0.01-0.09%

º≈µ“¡ Table 5 · ¥ß§«“¡ —¡æ—π∏å√–À«à“ßª√‘¡“≥
¢Õß‡¡∑“πÕ≈°—∫ª√‘¡“≥¢Õßæ“√“¡‘‡µÕ√åÕ◊ËπÊ ∑’Ëµ√«® Õ∫
‚¥¬«‘‡§√“–Àåº≈¥â«¬°“√„™â —¡ª√– ‘∑∏‘Ï À —¡æ—π∏å¢Õß
‡æ’¬√ —π (Pearson correlation coefficient: r) ·≈–∑”
°“√∑¥ Õ∫ ¡¡µ‘∞“π‡°’Ë¬«°—∫ —¡ª√– ‘∑∏‘Ï À —¡æ—π∏å
(H

0
 : p=0) ‡æ◊ËÕæ‘®“√≥“«à“æ“√“¡‘‡µÕ√å°—∫‡¡∑“πÕ≈¡’

§«“¡ —¡æ—π∏å°—πÀ√◊Õ‰¡à ‡™àπ ª√‘¡“≥°“√¡’°√¥Õ–´’µ‘°°—∫
ª√‘¡“≥°“√¡’‡¡∑“πÕ≈¡’§«“¡ —¡æ—π∏å°—πÀ√◊Õ‰¡à  ‚¥¬
æ‘®“√≥“®“°§à“ P-value ∑’Ë√–¥—∫π—¬ ”§—≠ 0.05 (P-value

< 0.05) ·≈–∑’Ë¡’√–¥—∫π—¬ ”§—≠ 0.1 (P-value < 0.1) æ∫

Table 4. Amounts of organic acids, alcohols and acetaldehyde in fermented plant

beverages in southern Thailand

      Concentration (g/100 ml) ± standard deviation

Lactic acid Acetic acid  Ethanol Acetaldehyde  Methanol

Gotu kola  4.30±0.13 1.21±0.02 1.85±0.03  0.048±0 0.038±0.001
Passion fruit  0.34±0.06 0.04±0.003 3.32±0.14  0.088±0.01 0.084±0.006
Banana  2.72±0.05 1.95±0.01 0.57±0.09  0.027±0.004 0.04  ±0.005
Noni  2.78±0.15 1.42±0.03 0.03±0  0.022±0 0.033±0.001
Wild forest noni  1.94±0.13 1.91±0.01 0.05±0  0.007±0.001 0.019±0
Soybean  0.76±0.07 0.68±0.02 2.87±0.13  0.024±0.001 0.049±0.004
Green algae  0.32±0.003 0.55±0.02 2.27±0.09  0.023±0.001 0.035±0.001
Chamuang  0.09±0.007 0.09±0.004 1.35±0.05  0.02  ±0.001 0.039±0.002
Half-milled rice  0.62±0.03 1.61±0.02 3.00±0.02  0.025±0 0.041±0.001
Mangosteen fruit shell  1.95±0.02 1.66±0.08 0.49±0.02  0.025±0.001 0.048±0.001

Sample

Common name
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«à“æ“√“¡‘‡µÕ√å∑’Ë¡’§«“¡ —¡æ—π∏å∑“ß∫«° Ÿß¡“°°—∫°“√¡’
‡¡∑“πÕ≈„ππÈ”À¡—°™’«¿“æ∑’Ë p<0.05 §◊ÕÕ–‡´∑Õ≈¥’‰Œ¥å
®”π«π·∫§∑’‡√’¬∑—ÈßÀ¡¥ ·≈–‡Õ∑“πÕ≈ ‚¥¬¡’§à“ r ‡∑à“°—∫
0.881  0.857 ·≈– 0.636 µ“¡≈”¥—∫ ·≈–∑’Ë p<0.1 §◊Õ
TSS  Cu  ·≈–·≈°µ‘°·Õ ‘¥·∫§∑’‡√’¬ (r: 0.605  0.604

·≈– 0.561)  ¢≥–∑’Ëæ“√“¡‘‡µÕ√å∑’Ë¡’§«“¡ —¡æ—π∏å∑“ß≈∫
°—∫ª√‘¡“≥‡¡∑“πÕ≈∑’Ë p<0.10 ‰¥â·°à °√¥Õ–´‘µ‘° (r =

-0.564) ´÷Ëß®“°º≈°“√«‘‡§√“–Àå∑’Ë‰¥â· ¥ß„Àâ∑√“∫«à“°“√
ªπ‡ªóôÕπ¢Õß‡¡∑“πÕ≈„ππÈ”À¡—°™’«¿“æÕ“®¡’§«“¡
‡°’Ë¬«¢âÕß°—∫ª√‘¡“≥¢ÕßÕ–‡´∑Õ≈¥’‰Œ¥å ®”π«π·∫§∑’‡√’¬
∑—ÈßÀ¡¥ ·≈–‡Õ∑“πÕ≈ √«¡∂÷ß°√¥Õ–´‘µ‘° ´÷Ëßæ“√“¡‘‡µÕ√å
¥—ß°≈à“«‡°‘¥®“°°“√À¡—°  à«πæ“√“¡‘‡µÕ√å∑’Ë¡“®“°«—µ∂ÿ¥‘∫
∑’Ë„™â§◊Õ∑Õß·¥ß ÷́Ëß Õ¥§≈âÕß°—∫ª√‘¡“≥ Ÿß ÿ¥¢Õß‡¡∑“πÕ≈
∑’Ëæ∫„ππÈ”À¡—°™’«¿“æ‡ “«√  √«¡∂÷ß°√≥’¢Õß‡Õ∑“πÕ≈
¥â«¬‡™àπ°—π∑’Ë¡’ª√‘¡“≥ Ÿß ÿ¥ ¥—ß Table 3 ·≈– 4

3. º≈°“√µ√«®∑“ß®ÿ≈™’««‘∑¬“

°“√µ√«® Õ∫§ÿ≥¿“æ∑“ß®ÿ≈™’«‘∑¬“¢ÕßπÈ”À¡—°
™’«¿“æ‚¥¬µ√«®À“‡™◊ÈÕ total coliforms ·≈– E. coli æ∫
«à“∑ÿ°µ—«Õ¬à“ß (19 µ—«Õ¬à“ß) µ√«®‰¡àæ∫®ÿ≈‘π∑√’¬å∑’Ë‡ªìπ
µ—«∫àß™’È∂÷ß°“√ªπ‡ªóôÕπ¢ÕßÕÿ®®“√– (Table 6)  à«π°“√
µ√«®À“®ÿ≈‘π∑√’¬å∑’Ë‡°’Ë¬«¢âÕß°—∫°√–∫«π°“√À¡—° Õ¬à“ß‡™àπ
·≈°µ‘°·Õ ‘¥·∫§∑’‡√’¬ (lactic acid bacteria : LAB)

¬’ µå ·≈–¬—ßµ√«®À“ª√‘¡“≥·∫§∑’‡√’¬∑—ÈßÀ¡¥ (TBC) ·≈–
‡™◊ÈÕ√“ æ∫«à“¡’Õ¬Ÿà 9 µ—«Õ¬à“ß∑’Ëµ√«®‰¡àæ∫‡™◊ÈÕ®ÿ≈‘π∑√’¬å
‰¥â·°à πÈ”À¡—°™’«¿“æ®“°‡™Õ√å√’Ë  –√–·Àπà «à“πÀ“ß®√–‡¢â
°≈â«¬πÈ”«â“ ≈Ÿ°¬Õ ≈Ÿ°¬ÕªÉ“ º≈‰¡â√«¡ ¬Ÿ§“≈‘ªµ—  ·≈–
„∫∑”¡—ß · ¥ß∂÷ß ¿“æª≈Õ¥‡™◊ÈÕ¢ÕßπÈ”À¡—°™’«¿“æ∑’Ë‡ªìπ
º≈®“°°“√À¡—° ¢≥–∑’ËÕ’° 10 µ—«Õ¬à“ß µ√«®æ∫ª√–‡¿∑
·≈–ª√‘¡“≥®ÿ≈‘π∑√’¬å·µ°µà“ß°—π‰ª ‚¥¬¡’‡æ’¬ß 2 µ—«Õ¬à“ß
§◊Õ πÈ”À¡—°®“°„∫∫—«∫°·≈–‡ “«√ ∑’Ëµ√«®æ∫∑—Èß TBC,

Figure 1. Concentration of selected elements in fermented plant beverages collected in

southern Thailand
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Table 5. Relationship between correlation and P-value of

the measured parameters compared to methanol

concentration in fermented plant beverages

              Parameter                     Correlation (r)        P-value

Total bacterial count (TBC) 0.857 0.002*
Lactic acid bacteria (LAB) 0.561 0.091**
Yeast 0.077 0.833
Mold -0.142 0.695
Electrical conductivity (EC) -0.445 0.198
Cu 0.604 0.064**
Zn 0.260 0.468
Na -0.176 0.626
K 0.064 0.860
Total soluble solid (TSS) 0.605 0.064**
pH 0.102 0.779
Acidity -0.112 0.757
Lactic acid -0.351 0.320
Acetic acid -0.564 0.090**
Ethanol 0.636 0.048*
Acetaldehyde 0.881 0.001*

* Significant at P-value < 0.05

** Significant at P-value < 0.1

LAB ·≈–¬’ µå ª√–‡¿∑¢Õß®ÿ≈‘π∑√’¬å∑’Ëæ∫«à“À≈ß‡À≈◊ÕÕ¬Ÿà
„ππÈ”À¡—°¡“°∑’Ë ÿ¥§◊Õ ¬’ µå ‚¥¬æ∫∂÷ß 9 µ—«Õ¬à“ß (6-

1.7x104 CFU/ml) ¢≥–∑’Ë LAB æ∫ 5 µ—«Õ¬à“ßª√‘¡“≥
√–À«à“ß 34-1.4x104 CFU/ml ·≈–‡™◊ÈÕ√“æ∫ 6 µ—«Õ¬à“ß
‚¥¬„ππÈ”À¡—°™’«¿“æ®“°µ–‰§√â æ∫ Ÿß ÿ¥∂÷ß 4.0x102

CFU/ml

«‘®“√≥åº≈°“√∑¥≈Õß

1. §ÿ≥≈—°…≥–¢ÕßπÈ”À¡—°™’«¿“æ®“°æ◊™∑’Ë¡“®“°«—µ∂ÿ¥‘∫

§«“¡„ ¢ÕßπÈ”À¡—°™’«¿“æ¢÷Èπ°—∫ª√–‡¿∑¢Õßæ◊™
∑’Ë„™â‡ªìπÀ≈—° ¢≥–∑’Ë ’°Á¢÷Èπ°—∫æ◊™∑’Ë„™â·≈–·À≈àßπÈ”µ“≈ ÷́Ëß
Õ“®‡ªìππÈ”µ“≈∑√“¬·¥ßÀ√◊Õº ¡¥â«¬πÈ”º÷Èß  àßº≈„Àâ à«π
„À≠à¢ÕßπÈ”À¡—°¡’ ’πÈ”µ“≈ÕàÕπ∂÷ß‡¢â¡  ´÷Ëß ’π’Èπà“‡°‘¥®“°
ªØ‘°‘√‘¬“∑“ß‡§¡’∑’Ë‡√’¬°«à“ Millard reaction √–À«à“ß “√
ª√–°Õ∫§“√å∫Õπ‘≈ ´÷Ëß‰¥â·°à πÈ”µ“≈°—∫°√¥Õ–¡‘‚π ‡™àπ
πÈ”µ“≈°Ÿ≈‚§ °—∫°√¥Õ–¡‘‚π‰≈´‘π (www.aagsci.ubc.ca/

courses/fnh/410/coloue/3-81.htm) ´÷Ëßº≈°Á Õ¥§≈âÕß

°—∫§à“ TSS (πÈ”µ“≈ ‚ª√µ’π ·≈–Õ◊ËπÊ ∑’Ë≈–≈“¬πÈ” ·≈â«
‡°‘¥°“√√«¡µ—«°—π‡ªìπ “√∑’Ë´—∫´âÕπ¢÷Èπ) ·≈–§à“ TS ¥—ß
µ—«Õ¬à“ß∑’Ë¡’§à“ TSS  Ÿß (33-48 ºBrix) ·≈–§à“ TS √–À«à“ß
3.6-4.3 (Table 3) °Á¡’ ’¢ÕßπÈ”À¡—°‡ªìπ ’πÈ”µ“≈∂÷ß‡¢â¡
(Table 2) √«¡∑—Èß√–¬–‡«≈“°“√À¡—°°Á¡’º≈µàÕ ’¥â«¬‡™àπ
°—π‚¥¬ ’‡°‘¥®“°°“√∑’ËπÈ” °—¥‡Õ“ “√µà“ßÊ ∑’Ë≈–≈“¬πÈ”‰¥â
ÕÕ°¡“ ·≈–®“°π—Èπº≈¢Õß°“√À¡—°∑’Ë‡°‘¥‡Õ∑“πÕ≈ àßº≈
„Àâ “√¡“°™π‘¥¢÷Èπ®“°æ◊™∂Ÿ° °—¥ÕÕ°¡“ ·≈–‡ªìπ∑’Ë∑√“∫
°—π«à“°√¥Õ‘π∑√’¬å∑”ªØ‘°‘√‘¬“°—∫§≈Õ‚√øî≈≈å∑”„Àâ ’‡¢’¬« ¥
°≈“¬‡ªìπ ’‡¢’¬«¢’È¡â“ (Battcock and Azam-Ali, 1998)

°Áπà“®–¡’º≈µàÕ ’¢ÕßπÈ”À¡—°¥â«¬‡™àπ°—π   ‡æ√“– ’¢Õß
πÈ”À¡—°πÕ°®“° ’πÈ”µ“≈ÕàÕπ∂÷ß‡¢â¡ °Á¬—ß¡’ ’πÈ”µ“≈·¥ß
πÈ”µ“≈‡À≈◊Õß ·≈–‡°◊Õ∫‡ªìπ ’·¥ß °≈‘Ëπ¢ÕßπÈ”À¡—°·∑∫
∑ÿ°™π‘¥¬—ß§ß°≈‘Ëπ¢Õßæ◊™∑’Ëπ”¡“À¡—°Õ¬Ÿà ·≈–√«¡°—∫°≈‘Ëπ
∑’Ë¡“®“°°√–∫«π°“√À¡—°‡æ√“–°√¥Õ‘π∑√’¬å·≈–·°ä 
§“√å∫Õπ‰¥ÕÕ°‰´¥å√«¡µ—«°—∫‡Õ∑“πÕ≈∑’Ë‡°‘¥®“°°“√À¡—°
∑”„Àâ‡°‘¥ “√æ«° Aromatic esters  àßº≈µàÕ°≈‘Ëπ√ ¢Õß
º≈‘µ¿—≥±åÀ¡—° (Battcock and Azam-Ali, 1998)
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§à“ EC ‡ªìπ§à“∑’Ë∫àß∫Õ°∂÷ß°“√≈–≈“¬‰¥â¢Õß‡°≈◊Õ·√à
À√◊Õ∏“µÿ„π “√≈–≈“¬ ´÷Ëßæ∫«à“πÈ”À¡—°™’«¿“æ¡’§à“ EC

·µ°µà“ß°—π‰ª√–À«à“ß 896-5145 µs ´÷Ëß¢÷Èπ°—∫ª√–‡¿∑
¢Õßæ◊™∑’Ë„™â‡ªìπÀ≈—°‡æ√“– à«πª√–°Õ∫Õ◊ËπÊ ‡À¡◊Õπ°—π
§◊ÕπÈ”µ“≈·≈–πÈ”  ·≈– ”À√—∫∏“µÿ∑’Ëµ√«® Õ∫§◊Õ∑Õß·¥ß
æ∫«à“¡’ª√‘¡“≥ Ÿß ÿ¥ 0.142 ¡°/≈‘µ√ „ππÈ”À¡—°™’«¿“æ
®“°‡ “«√  ¢≥–∑’Ë¡“µ√∞“ππÈ”¥◊Ë¡°”Àπ¥„Àâ¡’ Ÿß ÿ¥‰¥â
1.0 ¡°/≈‘µ√ ´÷Ëß√à“ß°“¬µâÕß°“√ 2-5 ¡°/«—π ∑Õß·¥ß„π
ª√‘¡“≥∑’Ë‰¡à‡ªìπæ‘…¡’º≈™à«¬„π°“√°”®—¥Õπÿ¡Ÿ≈Õ‘ √–
(‡ “«π’¬å, 2532)   à«π∏“µÿ —ß°– ’´÷Ëß°Á™à«¬°”®—¥Õπÿ¡Ÿ≈
Õ‘ √–‰¥â‡™àπ°—π æ∫ª√‘¡“≥ Ÿß ÿ¥ 6.58-6.86 ¡°/≈‘µ√ „π
πÈ”À¡—°™’«¿“æ®“°∂—Ë«‡À≈◊Õß·≈–¢â“«°≈âÕß ´÷Ëßπà“®–°≈à“«

‰¥â«à“æ«°∏—≠æ◊™Õÿ¥¡¥â«¬∏“µÿ —ß°– ’‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫
æ◊™Õ◊ËπÊ ∑’Ëµ√«® Õ∫¥â«¬°—π ‚¥¬√à“ß°“¬µâÕß°“√ —ß°– ’
15 ¡°/«—π ·≈–ª√‘¡“≥ Ÿß ÿ¥∑’Ë¬Õ¡„Àâ¡’‰¥â„ππÈ”¥◊Ë¡À√◊Õ
‡§√◊ËÕß¥◊Ë¡§◊Õ 5 ¡°/≈‘µ√ (ª√–°“»°√–∑√«ß “∏“√≥ ÿ¢
©∫—∫∑’Ë 214 ·≈– 234) ¢≥–∑’Ë‚æ·∑ ‡´’¬¡æ∫„πª√‘¡“≥
 Ÿß„ππÈ”À¡—°™’«¿“æ®“°æ◊™À≈“¬™π‘¥ ‡™àπ °≈â«¬πÈ”«â“
≈Ÿ°¬ÕªÉ“ ∂—Ë«‡À≈◊Õß µ–‰§√â ‡ª≈◊Õ°¡—ß§ÿ¥ ‚¥¬¡’ª√‘¡“≥
1290-1680 ¡°/≈‘µ√ ´÷Ëß√à“ß°“¬µâÕß°“√ 2-4 °√—¡/«—π
(ª“Àπ—π, 2530) ·≈– ”À√—∫∏“µÿ‚´‡¥’¬¡ ÷́Ëß∂â“¡’¡“°‡°‘π
‰ª¬àÕ¡ àßº≈‡ ’¬µàÕ ÿ¢¿“æ ‚¥¬√à“ß°“¬µâÕß°“√ 1-3 °√—¡/
«—π ´÷Ëßæ∫ª√‘¡“≥ Ÿß ÿ¥ 971 ¡°/≈‘µ√ „π “À√à“¬‡¢’¬«
 °—¥´÷Ëß‡ªìπæ◊™πÈ”‡§Á¡ ·≈–√Õß≈ß¡“„π„∫∑”¡—ß 503 ¡°/

Table 6. Enumeration of microorganisms present and bacterial indicators of contami-

nation in fermented plant beverages in southern Thailand

Sample code1 TBC2 LAB3 Yeast Mold TC4 E. coli
CFU/ml CFU/ml CFU/ml CFU/ml CFU/ml CFU/ml

1: Gotu kola 1.8 x 102 34 5.3 x 102 0 ND ND
2: Cherry 0 0 0 0 ND ND
3: Saranae 0 0 0 0 ND ND
4: Passion fruit 1.4 x 103 2.4 x 103 4.7 x 102 0 ND ND
5: Aloe 0 0 0 0 ND ND
6: Banana 0 0 0 0 ND ND
7: Noni 0 0 0 0 ND ND
8: Wild forest noni 0 0 0 0 ND ND

95: Mixed fruit 0 0 0 0 ND ND
10: Eucalyptus 0 0 0 0 ND ND
11: Soybean 0 0 1.7 x 104 0 ND ND
12: Lemon grass 0 0 0 4.0 x 102 ND ND
13: Green algae 0 0 1.0 x 103 15 ND ND
14: Chamuang 0 2.7 x 103 1.3 x 105 0 ND ND
15: Cordifolia 0 0 6 2 ND ND
16: Half milled rice 0 0 3.4 x 102 3 ND ND
17: Nutmeg 0 1.4 x 104 1.5 x 104 7 ND ND
18: Thammang 0 0 0 0 ND ND
19: Mangosteen bark 0 3.6 x 102 2.1 x 102 3 ND ND

1 Sample 1-5 : 2 yr

       6 : 3 yr

       7 : 12 months

    8-9 : 6 months

10-19 : ~ 3-6 months except 14 and 17 < 3 months
2 TBC = Total bacterial count, 3 LAB = Lactic acid bacteria, 4 TC = Total coliforms
5 Mixed fruit: Pineapple, noni, pumpkin, star apple and fig (Ficus racemosa Linn.)

  ND = Not detected
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≈‘µ√ ´÷Ëß∂◊Õ«à“¡’§à“‚´‡¥’¬¡ Ÿß ”À√—∫æ◊™∫°‡¡’ËÕ‡ª√’¬∫‡∑’¬∫
°—∫æ◊™™π‘¥Õ◊ËπÊ ∑’Ëπ”¡“µ√«® Õ∫   ®“°º≈¥—ß°≈à“«®÷ß
®”‡ªìπ∑’Ë®–µâÕß°”Àπ¥ª√‘¡“≥∑’Ë‡À¡“– ¡ ”À√—∫°“√
∫√‘‚¿§πÈ”À¡—°™’«¿“æ·µà≈–™π‘¥µàÕ«—π ·≈–‡ªìπ‡Àµÿº≈∑’Ë
¿“§√—∞§«√À“¢âÕ¡Ÿ≈‡æ◊ËÕ™à«¬·π–π”™ÿπ™πºŸâº≈‘µ

2. º≈¢Õß°“√À¡—°µàÕ§ÿ≥≈—°…≥–¢ÕßπÈ”À¡—°™’«¿“æ

®“°æ◊™

 à«π„À≠à¢ÕßπÈ”À¡—°™’«¿“æ®“°æ◊™∑’Ëπ”¡“µ√«®
 Õ∫ æ∫«à“‰¥âπÈ”À¡—°∑’Ë¡’§ÿ≥≈—°…≥–∑’Ëπà“æ÷ßæÕ„®§◊Õµ√«®
‰¡àæ∫ total colicorms ·≈– E. coli ´÷Ëß‡ªìπ¥—™π’∫àß™’È«à“
º≈‘µ¿—≥±å∑’Ëµ√«®‰¡à¡’°“√ªπ‡ªóôÕπ¥â«¬ ‘Ëß °ª√° ‡™àπ ¥‘π
√«¡∂÷ßÕÿ®®“√–¢Õß¡πÿ…¬å·≈– —µ«å‡≈◊Õ¥Õÿàπ ·≈–º≈‘µ¿—≥±å
¡’≈—°…≥–¢ÕßπÈ”À¡—°· ¥ß∂÷ß°“√§«∫§ÿ¡ ¿“æ°“√À¡—°
‰¥â¥’ §◊Õ¡’°“√®”°—¥ª√‘¡“≥Õ“°“»„ÀâπâÕ¬ ·≈–º≈®“°°“√
‡®√‘≠¢Õß®ÿ≈‘π∑√’¬å„π∑’Ë®”°—¥ª√‘¡“≥Õ“°“»·≈â«‡°‘¥·°ä 
§“√å∫Õπ‰¥ÕÕ°‰´¥å∑”„Àâ‡°‘¥ ¿“æ‰√âÕ“°“»  ·≈–‡ªìπ
°√–∫«π°“√∑’Ë‡°‘¥¢÷Èπ„π ¿“«–∑’Ë‰¡à¡’°“√‡µ‘¡‡°≈◊Õ ·µà¡’
°“√‡µ‘¡πÈ”µ“≈ Ÿßª√–¡“≥ 10% ‚¥¬ª√‘¡“µ√  ÷́Ëß‡ªìπ
 ¿“«–∑’Ë àß‡ √‘¡°“√‡®√‘≠¢Õß·≈°µ‘°·Õ ‘¥·∫§∑’‡√’¬ ·≈â«
‡°‘¥°√¥Õ‘π∑√’¬å ‡™àπ °√¥·≈°µ‘° ·≈–°√¥Õ–´‘µ‘° √«¡∑—Èß
‡Õ∑“πÕ≈   º≈¢Õß°“√‡°‘¥ “√ª√–°Õ∫‡À≈à“π’È‡ªìπ°“√
∂πÕ¡Õ“À“√∑”„Àâ‰¥âπÈ”À¡—°™’«¿“æ ·≈–§«“¡‡ªìπ°√¥∑’Ë
‡°‘¥¢÷Èπ∑”„ÀâπÈ”À¡—°™’«¿“æ¡’√ ‡ª√’È¬«π”  ‡™àπ  °≈â«¬
≈Ÿ°¬ÕªÉ“ ·≈–∂—Ë«‡À≈◊Õß ´÷Ëß¡’ª√‘¡“≥°√¥∑—ÈßÀ¡¥√–À«à“ß
5.39-7.13% (Table 2 and 3) ·≈–ª√‘¡“≥°√¥°Á¢÷ÈπÕ¬Ÿà
°—∫Õ“¬ÿ°“√À¡—° ‡™àπ ¢Õß°≈â«¬πÈ”«â“¡’Õ“¬ÿ°“√À¡—° 3 ªï
(TA 7.13) µ“¡¡“¥â«¬≈Ÿ°¬ÕªÉ“∑’Ë¡’Õ“¬ÿ°“√À¡—° 6 ‡¥◊Õπ
(TA 5.76)  ·≈–∂—Ë«‡À≈◊Õß 3 ‡¥◊Õπ (TA 5.39)  ¢≥–∑’Ë
πÈ”À¡—°™’«¿“æ®“°™–¡«ß¡’§«“¡‡ªìπ°√¥µË” ÿ¥‡æ’¬ß
0.98% ‡æ√“–Õ“¬ÿ°“√À¡—°‰¡à∂÷ß 3 ‡¥◊Õπ ·≈–Õ’°‡Àµÿº≈
Àπ÷Ëß ”À√—∫§«“¡‡ªìπ°√¥µË”  Õ“®‡ªìπ‡æ√“–¡’ª√‘¡“≥
πÈ”µ“≈µË”°Á‡ªìπ‰¥â (‡À≈◊Õ‡æ’¬ß 0.21% Table 3)  ∑—Èßπ’È
‡π◊ËÕß®“°„∫™–¡«ß‰¡à‰¥â‡ªìπ·À≈àß§“√å∫Õπ∑’Ë¥’‡¡◊ËÕ‡∑’¬∫°—∫
æ◊™™π‘¥Õ◊ËπÊ ‡™àπ °≈â«¬ À√◊Õ∂—Ë«‡À≈◊Õß (‡æ√“–¡’°“√‡µ‘¡
πÈ”µ“≈‡∑à“°—π) À√◊ÕÕ“®‡ªìπ‡æ√“–„∫™–¡«ß¡’ “√∑’Ë¬—∫¬—Èß
°“√‡®√‘≠¢Õß·≈°µ‘°·Õ ‘¥·∫§∑’‡√’¬ §«“¡‡ªìπ°√¥∑’Ë‡°‘¥
¢÷Èπ„ππÈ”À¡—°™’«¿“æ∑’Ëµ√«® Õ∫ Õ¥§≈âÕß°—∫ ¿“æ pH

¢ÕßπÈ”À¡—°™’«¿“æ ´÷Ëßæ∫«à“πÈ”À¡—°¡’§à“ pH Õ¬Ÿà„π™à«ß
2.63-3.72 (Table 3) ́ ÷Ëß ¿“æ§«“¡‡ªìπ°√¥ Ÿß ·≈–¡’ pH

µË”°«à“ 4.00  “¡“√∂ªÑÕß°—π°“√‡®√‘≠¢Õß Salmonella

spp. ·≈– Staphylococcus aureus (Banwart, 1989) ∑’Ë
Õ“®ªπ‡ªóôÕπ„πº≈‘µ¿—≥±å ÿ¥∑â“¬ (Finished product) ‰¥â

°“√π”æ◊™º—°º≈‰¡â¡“À¡—°‚¥¬∑’Ë‰¡à„™â‡°≈◊Õ¿“¬„µâ
 ¿“æ‰√âÕ“°“»·≈â«‡°‘¥°“√À¡—°‚¥¬·≈°µ‘°·Õ ‘¥·∫§∑’‡√’¬
æ∫·æ√àÀ≈“¬æÕ ¡§«√ ‡™àπ „πª√–‡∑»‡°“À≈’ ‡«’¬¥π“¡
‡πª“≈ ª√–‡∑»·∂∫·ª´‘øî°µÕπ„µâ ·≈–„πÕ—ø√‘°“ ‡™àπ
‡Õ∏‘‚Õ‡ªï¬  ‚¥¬°“√À¡—°„π¿“™π–ªî¥  ‡™àπ  °“√À¡—°À—«
º—°°“¥ À√◊Õ°≈â«¬ ∑”„Àâ pH ≈¥≈ß®“° 6.7 ‡ªìπ 3.2-3.7

·≈– “¡“√∂‡°Á∫º≈‘µ¿—≥±å ÿ¥∑â“¬‰«â‰¥âπ“π®“°°√¥Õ‘π∑√’¬å
∑’Ë‡°‘¥¢÷Èπ ‚¥¬‡©æ“–°√¥·≈°µ‘°  ÷́Ëßº≈°Á Õ¥§≈âÕß°—∫
πÈ”À¡—°™’«¿“æ∑’Ë»÷°…“  ·≈–°“√∑”º≈‘µ¿—≥±å‡§√◊ËÕß¥◊Ë¡
πÈ”À¡—°®“°æ◊™º—°º≈‰¡âµâÕß‡µ‘¡πÈ”µ“≈ 1 „π 3 ∂÷ß§√÷Ëß
Àπ÷Ëß¢ÕßπÈ”Àπ—°æ◊™∑’Ë„™â  ·µà°“√∑”πÈ”À¡—°π’È„πª√–‡∑»
‡°“À≈’·≈–‡«’¬¥π“¡π‘¬¡„™â‡æ◊ËÕ°“√§«∫§ÿ¡·¡≈ß»—µ√Ÿæ◊™

¥â«¬°“√®”°—¥ª√‘¡“≥Õ“°“»·≈–¡’πÈ”µ“≈ª√‘¡“≥ Ÿß
√«¡∑—Èß¡’°“√‡µ‘¡À—«‡™◊ÈÕ®ÿ≈‘π∑√’¬å∑’Ë§«√¡’∫∑∫“∑À≈—°„π
°“√‡°‘¥πÈ”À¡—°™’«¿“æ®“°æ◊™§◊Õ ·≈°µ‘°·Õ ‘¥·∫§∑’‡√’¬
´÷ËßÕ“®‡ªìπ°≈ÿà¡„¥°≈ÿà¡Àπ÷ËßÀ√◊Õ∑—Èß Õß§◊Õ °≈ÿà¡ homo-

fermentors ∑’Ëº≈‘µ‡©æ“–°√¥·≈°µ‘°®“°πÈ”µ“≈ (2 ‚¡≈
¢Õß°√¥·≈°µ‘°®“°  1  ‚¡≈  °≈Ÿ‚§ )  ‚¥¬  Embden-

Meyerhof pathway: EMP  À√◊Õ Heterofermentors

´÷Ëßº≈‘µ°√¥·≈°µ‘° 50% ·≈– 25% ‡ªìπ°√¥Õ–´‘µ‘°·≈–
‡Õ∑“πÕ≈ ·≈–Õ’° 25% ‡ªìπ·°ä §“√å∫Õπ‰¥ÕÕ°‰´¥å ‚¥¬
6-phosphogluconate  (Phosphoketolase  pathway)

(Moat and Foster, 1995) Õ¬à“ß‰√°Áµ“¡¥â«¬ ¿“æ°“√
À¡—°¥—ß°≈à“«¬’ µå∑’Ëªπ‡ªóôÕπ¡“°—∫«—µ∂ÿ¥‘∫°Á “¡“√∂‡®√‘≠
‰¥â‡™àπ°—π ‚¥¬‡©æ“–™à«ßµâπ∑’Ë¡’ª√‘¡“≥Õ“°“»Õ¬Ÿà àß‡ √‘¡
„Àâ¬’ µå‡®√‘≠ ·≈–µàÕ¡“‡ªìπ ¿“æ∑’Ë‰¡à¡’Õ“°“»∑”„Àâ¬’ µå∑’Ë
ªπ‡ªóôÕπ¡“°—∫«—µ∂ÿ¥‘∫º≈‘µ‡Õ∑“πÕ≈‰¥â‡ªìπÕ¬à“ß¥’ ‡æ√“–
¬’ µå„™âπÈ”µ“≈´Ÿ‚§√ º≈‘µ‡Õ∑“πÕ≈‚¥¬«‘∂’ EMP  ¥—ßπ—Èπ
‡¡◊ËÕ«‘‡§√“–Àåº≈‘µ¿—≥±å ÿ¥∑â“¬®“° Table 4 ®÷ß —ππ‘…∞“π
«à“πÈ”À¡—°™’«¿“æ®“°∫—«∫°®ÿ≈‘π∑√’¬å∑’Ë¡’∫∑∫“∑À≈—°πà“®–
‡ªìπ·≈°µ‘°·Õ ‘¥·∫§∑’‡√’¬ ÷́ËßÕ“®¡’¬’ µåªπ‡ªóôÕπ∫â“ß ¢≥–
∑’ËπÈ”À¡—°™’«¿“æ®“°°≈â«¬ ‡ª≈◊Õ°¡—ß§ÿ¥ ‰¡àπà“®–¡’°“√
ªπ‡ªóôÕπ¥â«¬¬’ µå‡æ√“–¡’ª√‘¡“≥‡Õ∑“πÕ≈µË” (0.49-
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0.57%) ·≈–πÈ”À¡—°™’«¿“æ®“°≈Ÿ°¬Õ·≈–≈Ÿ°¬ÕªÉ“‰¡à¡’
°“√ªπ‡ªóôÕπ¥â«¬¬’ µå‡æ√“–ª√‘¡“≥‡Õ∑“πÕ≈µË”¡“°‡æ’¬ß
0.03-0.05% ·µà ”À√—∫πÈ”À¡—°™’«¿“æ∑’Ë‡À≈◊Õ§◊Õ ‡ “«√ 
∂—Ë«‡À≈◊Õß  “À√à“¬‡¢’¬« °—¥ ™–¡«ß ·≈–¢â“«°≈âÕß ¡’°“√
ªπ‡ªóôÕπ¥â«¬¬’ µåª√‘¡“≥ Ÿß„π√–À«à“ß°“√À¡—°‡æ√“–¡’
ª√‘¡“≥‡Õ∑“πÕ≈ Ÿß¡“° (1.35-3.32%) ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫
°—∫ª√‘¡“≥°√¥·≈°µ‘° ·≈–Õ–´‘µ‘° (0.18-2.23%)

πÕ°®“°π’È¬—ßæ∫¬’ µå‡À≈◊ÕÕ¬Ÿà„πº≈‘µ¿—≥±å ÿ¥∑â“¬¢Õß
πÈ”À¡—°‡À≈à“π’È„πª√‘¡“≥∑’Ë Ÿß‡™àπ°—π (Table 6)

°√≥’∑’Ë°√¥·≈°µ‘°·≈–Õ–´‘µ‘°‡¡◊ËÕ√«¡°—π·≈â«¡’
ª√‘¡“≥µË”°«à“§à“°√¥∑—ÈßÀ¡¥∑’Ë«‘‡§√“–Àå‰¥â   “‡ÀµÿÀπ÷Ëß
πà“¡“®“°°“√‡°‘¥°√¥Õ‘π∑√’¬å™π‘¥Õ◊ËπÊ ¥â«¬  ‡™àπ  °√¥
‚æ√æ‘‚Õπ‘° ·≈–°√¥øÕ√å¡‘°  ¥—ß‡™àπ°“√»÷°…“°“√∑”
°–À≈Ë”ª≈’¥Õß (Sauerkraut) ´÷Ëß‡ªìπ∫∑∫“∑¢Õß·≈°µ‘°
·Õ ‘¥·∫§∑’‡√’¬  °Áæ∫«à“πÕ°®“°®–¡’°√¥·≈°µ‘°‡ªìπ
À≈—°·≈â« °Á¡’ à«π√Õß∑’Ë‡ªìπ°√¥Õ–´‘µ‘° ·≈–‚æ√æ‘‚Õπ‘°
πÕ°®“°π’È°√¥Õ‘π∑√’¬å∑’Ë‡°‘¥¢÷Èπ°Á¡’°“√√«¡°—∫·Õ≈°ÕŒÕ≈å
∑’Ë‡°‘¥¢÷Èπ∑”„Àâ‰¥â‡Õ ‡µÕ√å ´÷Ëß∑”„Àâ‡°‘¥°≈‘Ëπ√ ∑’Ë‡©æ“–°—∫
°–À≈Ë”ª≈’¥Õß (Battcock and Azam-Ali, 1998) ´÷Ëß
ª√“°Ø°“√≥å‡À≈à“π’È°ÁÕ“®‡°‘¥¢÷Èπ‰¥â°—∫πÈ”À¡—°™’«¿“æ∑’Ë
»÷°…“¥—ß Table 2 °Áæ∫≈—°…≥–°≈‘Ëπ√ ∑’Ë‡©æ“–‡™àπ°—π
 à«π„π°√≥’∑’ËπÈ”À¡—°™’«¿“æ®“°¢â“«°≈âÕß¡’ª√‘¡“≥°√¥
Õ–´‘µ‘°¡“°°«à“·≈°µ‘°∂÷ß 1% Õ“®‡ªìπ‡æ√“–¡’¬’ µå∑’Ë
 √â“ß°√¥‡®√‘≠√à«¡ ´÷Ëß¬’ µåπ’È°Á “¡“√∂ √â“ß°√¥Õ–´’µ‘°
(Geros et al., 2000; Freer, 2002) ·≈–°Áæ∫¬’ µå„π
º≈‘µ¿—≥±å¥—ß°≈à“« Ÿß∂÷ß 3.4 x102 CFU/ml (Table 6)

 ”À√—∫µ—«Õ¬à“ß∑’Ëæ∫‡™◊ÈÕ√“„πª√‘¡“≥ Ÿß ÿ¥ 4.0x

102 CFU/ml §◊Õ µ–‰§√â àßº≈„Àâ¡’°≈‘Ëπ‡À¡Áπ (Table 2

and 6) °“√∑’Ëæ∫‡™◊ÈÕ√“„πº≈‘µ¿—≥±å ÿ¥∑â“¬∑’Ë‡À≈◊ÕπÈ”µ“≈
‡æ’¬ß 0.44% ·≈–¡’ª√‘¡“≥°√¥Õ¬Ÿà 3.17% ‚¥¬∑’Ë pH

3.72  Ÿß°«à“πÈ”À¡—°™’«¿“æÕ◊ËπÊ ´÷Ëß¡’§à“Õ¬Ÿà√–À«à“ß 2.63-

3.60  ‡æ√“–‡™◊ÈÕ√“„™â°√¥‡æ◊ËÕ°“√‡®√‘≠· ¥ß∂÷ß°“√
ªπ‡ªóôÕπ¥â«¬‡™◊ÈÕ√“¿“¬À≈—ß  ´÷Ëß¡—°æ∫‰¥â‡ ¡Õ ”À√—∫
º≈‘µ¿—≥±åÀ¡—°∑’Ë¡’§«“¡‡ªìπ°√¥ Ÿß·≈–¡’°“√∫√√®ÿÀ√◊Õ
‡°Á∫√—°…“‰¡à¥’æÕ àßº≈„Àâº≈‘µ¿—≥±å‡πà“‡ ’¬ (Frazier and

Westhoff, 1988; Jay, 2000)

°“√æ∫‡¡∑“πÕ≈„ππÈ”À¡—°™’«¿“æ‡ªìπ “‡Àµÿ∑’Ë
∑”„ÀâµâÕß„ à„®°—∫ª√‘¡“≥∑’Ëæ∫´÷Ëß¢≥–π’È¬—ß‰¡à¡’°“√°”Àπ¥

§à“°—∫º≈‘µ¿—≥±åπÈ”À¡—°™’«¿“æ ¡’·µà°“√°”Àπ¥¡“µ√∞“π
„π ÿ√“·™à‰¡à‡°‘π 0.42% (¡Õ°.2089 2544) ·≈–¢âÕ —ß‡°µ
∑’Ë‰¥â®“°°“√«‘®—¬π’Èæ∫«à“°“√‡°‘¥‡¡∑“πÕ≈‡ªìπªí®®—¬√à«¡
√–À«à“ß°“√À¡—°·≈–æ◊™∑’Ë„™â  ´÷Ëß “¡“√∂Õ∏‘∫“¬‰¥â‡π◊ËÕß
®“°æ◊™¡’‡æ§µ‘π (pectin) ∑’Ë‡ªìπ “√ª√–°Õ∫æ«° Poly-

β-1, 4-D-galacturonic acid ∑’Ë¡’‡¡∑‘≈‡ªìπ à«πª√–°Õ∫
Õ¬Ÿà Ÿß  “√ª√–°Õ∫π’È‡ªìπÕß§åª√–°Õ∫ à«π„À≠à¢Õßºπ—ß
‡´≈≈åæ◊™ (Moat and Foster, 1995)  ¡’·∫§∑’‡√’¬À≈“¬
™π‘¥∑’Ë¬àÕ¬ ≈“¬‡æ§µ‘π‰¥â  ‡™àπ  Erwinia carotovara

E. chrysanthemi √«¡∑—Èß¬’ µå‡™àπ Rhodotorula glutinis

·≈– R. rubra ‚¥¬„™â‡Õπ‰´¡å pectin methylesterase

‡æ◊ËÕµ—¥ methoxyl group ÕÕ°¡“Õ¬Ÿà„π√Ÿª‡¡∑“πÕ≈ ·≈–
‰¥â poly-galacturonate  ·≈–  H+ (Moat and Foster,

1995; Whittaker, 1990)  πÈ”À¡—°™’«¿“æ®“°‡ “«√ ¡’
ª√‘¡“≥‡¡∑“πÕ≈ Ÿß ÿ¥ 0.084% ·≈–‡Õ∑“πÕ≈°Á Ÿß ÿ¥
‡™àπ°—π 3.32% ´÷Ëß∂◊Õ‰¥â«à“ª≈Õ¥¿—¬®“°‡¡∑“πÕ≈‡æ√“–
ª√‘¡“≥‡Õ∑“πÕ≈µâÕß¡’Õ¬à“ßπâÕ¬‡ªìπ 5 ‡∑à“¢Õß‡¡∑“πÕ≈
‡æ◊ËÕ·¢àß¢—π°—π„π°“√®—∫°—∫‡Õπ‰´¡å·Õ≈°ÕŒÕ≈å¥’‰Œ‚¥√-
®’‡π  (alcohol dehydrogenase) ∑’Ë ≈“¬‡¡∑“πÕ≈„Àâ‡ªìπ
°√¥øÕ√å¡‘° (formic acid) ·≈–øÕ√å¡—≈¥’‰Œ¥å (formal-

dehyde) ´÷Ëß‡ªìπ “‡Àµÿ∑”„Àâµ“∫Õ¥·≈–µ“¬‰¥â (‰¡µ√’,
2545; www.objectssearch.com)

 √ÿªº≈

°“√°”Àπ¥≈—°…≥–πÈ”À¡—°™’«¿“æ®“°æ◊™‚¥¬Õ“»—¬
°“√µ√«® Õ∫∑“ßª√– “∑ —¡º— §ÿ≥ ¡∫—µ‘∑“ß‡§¡’-°“¬¿“æ
®ÿ≈‘π∑√’¬å∑’Ë‡°’Ë¬«¢âÕß ·≈–§ÿ≥¿“æ∑“ß®ÿ≈™’««‘∑¬“ æ∫«à“
·∑∫∑ÿ°µ—«Õ¬à“ß¡’≈—°…≥–∑’Ëª√“°Ø®—¥‰¥â«à“‡ªìπº≈‘µ¿—≥±å
À¡—° ¡’§«“¡πà“∫√‘‚¿§¡“°πâÕ¬µà“ß°—π‰ª  ¿“«–∑’Ë‡ªìπ
°√¥¡’ pH ∑’ËµË” ·≈–πÈ”µ“≈πâÕ¬‡ªìπªí®®—¬√—°…“º≈‘µ¿—≥±å
‰«â‰¥â ·≈–®“°µ—«Õ¬à“ßπÈ”À¡—°∑’Ë‡°Á∫¡“«‘‡§√“–Àåæ∫«à“∑ÿ°
µ—«Õ¬à“ßºà“π‡°≥±å¡“µ√∞“π§ÿ≥¿“æ∑“ß®ÿ≈™’««‘∑¬“„π
 à«π¢Õß total coliforms ·≈– E. coli   ·≈–µ—«Õ¬à“ß
 à«πÀπ÷Ëßæ∫«à“Õ¬Ÿà„π ¿“æ∑’Ëª≈Õ¥‡™◊ÈÕ®ÿ≈‘π∑√’¬å  ·µà°Á¡’
À≈“¬µ—«Õ¬à“ß∑’Ë¬—ßµ√«®æ∫¬’ µå ·≈–√“„πª√‘¡“≥∑’Ë¡“°
πâÕ¬µà“ß°—π‰ª ÷́Ëß¢≥–π’È¬—ß‰¡à¡’°“√°”Àπ¥¡“µ√∞“π°—∫
πÈ”À¡—°™’«¿“æ  ·µà∂â“‡∑’¬∫°—∫‡°≥±å¢Õß°Õß«‘‡§√“–Àå
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Õ“À“√æ∫«à“„πµ—«Õ¬à“ß¥—ß°≈à“« à«π„À≠à¬—ß¡’¬’ µå‡°‘π
¡“µ√∞“π∑’Ë°”Àπ¥   ·≈–¡’Õ¬Ÿà 1 µ—«Õ¬à“ß∑’Ëπà“«‘µ°§◊Õ
ª√‘¡“≥‡™◊ÈÕ√“ Ÿß¡“°   à«π·√à∏“µÿ (∑Õß·¥ß  —ß°– ’
‚æ·∑ ‡´’¬¡ ·≈–‚´‡¥’¬¡) ¢÷Èπ°—∫ª√–‡¿∑¢Õßæ◊™∑’Ë„™â ·≈–
®“°¢âÕ¡Ÿ≈∑’Ë‰¥â°“√»÷°…“ª√‘¡“≥∑’Ë§«√∫√‘‚¿§„π·µà≈–«—π
‡ªìπ ‘Ëß∑’Ë§«√°”Àπ¥ ·≈–™ÿ¡™πºŸâº≈‘µµâÕß‡≈◊Õ°™π‘¥¢Õß
æ◊™∑’Ë¡’°“√„™â∫√‘‚¿§¡“º≈‘µ„π·ßà§«“¡ª≈Õ¥¿—¬   ”À√—∫
ª√‘¡“≥·Õ≈°ÕŒÕ≈å¡’§«“¡º—π·ª√¢Õß∑—Èß‡Õ∑“πÕ≈ ·≈–
ª√‘¡“≥‡¡∑“πÕ≈ ‚¥¬ª√‘¡“≥∑’Ëµ√«®æ∫¬—ß®—¥Õ¬Ÿà„π‡°≥±å
∑’Ëª≈Õ¥¿—¬ ‚¥¬∑’Ë°“√‡°‘¥‡¡∑“πÕ≈æ∫«à“‡ªìπªí®®—¬√à«¡
√–À«à“ß°“√À¡—°°—∫æ◊™∑’Ë„™â ®“°∑’Ë°≈à“«¡“°“√‡≈◊Õ°™π‘¥
¢Õßæ◊™∑’Ëπ”¡“À¡—°·≈–°“√§«∫§ÿ¡°√–∫«π°“√À¡—°‡ªìπ
 ‘Ëß®”‡ªìπ µ≈Õ¥®π ÿ¢“¿‘∫“≈¢Õß°“√º≈‘µ ¥—ßπ—ÈπµâÕß¡’
°“√°”Àπ¥¡“µ√∞“π™ÿ¡™π¢ÕßπÈ”À¡—°™’«¿“æ ·≈–°“√
»÷°…“«‘®—¬„πª√–‡¥Áπ∑’Ë°≈à“«¡“‡æ◊ËÕ„Àâ‰¥âÕß§å§«“¡√Ÿâ„π°“√
∂à“¬∑Õ¥„Àâ™ÿ¡™πµàÕ‰ª

°‘µµ‘°√√¡ª√–°“»

§≥–ºŸâ«‘®—¬¢Õ¢Õ∫§ÿ≥ ”π—°ß“πæ—≤π“«‘∑¬“»“ µ√å
·≈–‡∑§‚π‚≈¬’·Ààß™“µ‘ ∑’Ë π—∫ πÿπ∑ÿπ°“√«‘®—¬  ·≈–¢Õ
¢Õ∫§ÿ≥ √».æ‘¡æ√√≥ µ—π °ÿ≈ ·≈– º».™àÕ∑‘æ¬å ªÿ√‘π∑√-
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