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Abstract
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The optimal conditions for nata production from sugar palm syrup by

Acetobacter xylinum TISTR  107
Songklanakarin J. Sci. Technol., 2005, 27(6) : 1253-1261

The optimal conditions of nata production from the fermentation of sugar palm syrup by Acetobacter
xylinum TISTR 107 was studied. The results showed that optimized production for a litre of sugar palm

syrup medium should compose 15 ºBrix concentration, 7.0 g NH
4
H

2
PO

4
 and 0.7 g MgSO

4
. 7 H

2
O at pH 4.25

and incubation at room temperature. The thickness of nata production reached 1.15 cm in 9 days. Sensory

evaluation showed that there were no significant difference in odor and acceptability between the nata from

sugar palm syrup and the traditional nata production from coconut juice whereas there were significant

differences in color and texture. However, the nata from sugar palm syrup gave a better  texture. Chemical

analysis of the nata produced under these optimal culture conditions revealed 0.13% protein, 0.012% fat,

2.74% fiber, 0.378% nitrogen-free extract, 0.11% ash and 96.63% moisture content. The results  suggest

that nata produced from sugar palm syrup can be used in food and confectionery.
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Optimal conditions for nata production from sugar palm syrup

Laochareonsuk, T. and Kaewtaro, S.
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‰¥â∑¥≈ÕßÀ“ Ÿµ√Õ“À“√πÈ”µ“≈‚µπ¥∑’Ë‡À¡“– ¡µàÕ°“√º≈‘µ«ÿâπ «√√§å‚¥¬„™â‡™◊ÈÕ·∫§∑’‡√’¬ Acetobacter xylinum

TISTR 107 º≈ª√“°Ø«à“°“√º≈‘µ«ÿâπ «√√§å®“°πÈ”µ“≈‚µπ¥ 1 ≈‘µ√ §«“¡‡¢â¡¢âπ¢ÕßπÈ”µ“≈‚µπ¥∑’Ë„™â 15 
o
Brix ‡µ‘¡

·Õ¡‚¡‡π’¬¡‰¥‰Œ‚¥√‡®πøÕ ‡øµ 7.0 °√—¡  ·¡°π’‡´’¬¡´—≈‡øµ 0.7 °√—¡  ª√—∫ pH „Àâ‡ªìπ 4.25 À¡—°∑’ËÕÿ≥À¿Ÿ¡‘

ÀâÕß  „π ¿“æ¥—ß°≈à“«®–‰¥â·ºàπ«ÿâπÀπ“ 1.15 ´¡. „π‡«≈“ 9 «—π π”«ÿâπ «√√§å∑’Ë √â“ß®“°πÈ”µ“≈‚µπ¥‰ª∑¥ Õ∫

∑“ß¥â“πª√– “∑ —¡º—  æ∫«à“ °≈‘Ëπ·≈–°“√¬Õ¡√—∫‰¡à·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫«ÿâπ

 «√√§å∑’Ë √â“ß®“°πÈ”¡–æ√â“«´÷Ëß¡’®”Àπà“¬„π∑âÕßµ≈“¥ ·µà ’·≈–≈—°…≥–‡π◊ÈÕ —¡º— ¡’§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠

∑“ß ∂‘µ‘ ‚¥¬«ÿâπ «√√§å∑’Ë √â“ß®“°πÈ”µ“≈‚µπ¥¡’‡π◊ÈÕ —¡º— ¥’°«à“ °“√«‘‡§√“–ÀåÕß§åª√–°Õ∫∑“ß‡§¡’¢Õß«ÿâπ «√√§å∑’Ë

 √â“ß®“°πÈ”µ“≈‚µπ¥ æ∫«à“¡’‚ª√µ’π 0.13%  ‰¢¡—π 0.012%  ‡¬◊ËÕ„¬ 2.74%  nitrogen-free extract 0.378%  ‡∂â“

0.11%  ·≈–§«“¡™◊Èπ 96.63%   “¡“√∂π”«ÿâπ «√√§å∑’Ë √â“ß®“°πÈ”µ“≈‚µπ¥¡“·ª√√Ÿª‡ªìπÕ“À“√§“«·≈–À«“π‰¥â

µâπµ“≈‚µπ¥ (Palmyra Palm) ¡’™◊ËÕ∑“ß«‘∑¬“-
»“ µ√å«à“ Borassus flabellifer linn Õ¬Ÿà„πµ√–°Ÿ≈ª“≈å¡
‡ªìπæ◊™‡»√…∞°‘®∑’Ë¡’°“√‡æ“–ª≈Ÿ°∑ÿ°¿“§¢Õßª√–‡∑»‰∑¬
‡°…µ√°√π‘¬¡π”µ“≈‚µπ¥¡“∑”πÈ”µ“≈‚µπ¥ ¥  ·µà
‡π◊ËÕß®“°πÈ”µ“≈‚µπ¥ ¥∑’Ë‡°Á∫‡°’Ë¬«„π·µà≈–§√—Èß‰¡à “¡“√∂
‡°Á∫‰«â‰¥âπ“π ‡æ√“–‡°‘¥°“√‡ ◊ËÕ¡‡ ’¬Õ¬à“ß√«¥‡√Á«®“°°“√
∑”≈“¬¢Õß®ÿ≈‘π∑√’¬å ‡°…µ√°√®÷ß¡’°“√π”πÈ”µ“≈‚µπ¥ ¥
‰ª·ª√√Ÿª‡ªìπº≈‘µ¿—≥±åµà“ßÊ  ‡™àπ  πÈ”º÷Èß  πÈ”µ“≈ªïöª
πÈ”µ“≈·«àπ  πÈ” â¡ “¬™Ÿ  ·≈–πÈ”µ“≈‡¡“ ‡ªìπµâπ (°π°,

2531)  ®“°°“√»÷°…“Õß§åª√–°Õ∫¢ÕßπÈ”µ“≈‚µπ¥ ¥
æ∫«à“¡’πÈ”µ“≈∑—ÈßÀ¡¥ 16.8% ‡ªìππÈ”µ“≈´Ÿ‚§√  15.0%

(Tirawat et al., 1986 Õâ“ß‚¥¬  ÿ°—≠≠“, 2547)  ¥—ßπ—Èπ
∂â“ “¡“√∂π”πÈ”µ“≈‚µπ¥ ¥‰ª·ª√√Ÿª‡ªìπº≈‘µ¿—≥±å™π‘¥
Õ◊Ëπ‰¥âÕ’°®–‡ªìπ°“√ √â“ß‚Õ°“ „π°“√π”πÈ”µ“≈‚µπ¥ ¥
‰ª„™âª√–‚¬™πå¡“°¢÷Èπ ‡ªìπ°“√≈¥ª√‘¡“≥πÈ”µ“≈‚µπ¥ ¥
∑’Ë‡À≈◊Õ∑‘Èß„π·µà≈–«—π·≈–‡ªìπ°“√‡æ‘Ë¡√“¬‰¥â„Àâ·°à‡°…µ√°√
Õ’°∑“ßÀπ÷Ëß

º≈‘µ¿—≥±å∑’Ëπà“ π„®§◊Õ«ÿâπ «√√§å‡√’¬°Õ’°Õ¬à“ßÀπ÷Ëß
«à“«ÿâππÈ”¡–æ√â“«À√◊Õ«ÿâππÈ” â¡  ´÷Ëßº≈‘µ®“°‡™◊ÈÕ®ÿ≈‘π∑√’¬å
Acetobacter xylinum  Õß§åª√–°Õ∫À≈—°¢Õß«ÿâπ «√√§å
§◊Õ‡´≈≈Ÿ‚≈ ∑’Ë¡’πÈ”µ“≈°≈Ÿ‚§ ¡“µàÕ°—π‡ªìπ·∫∫ beta 1, 4-

glucan polymer ·≈– à«πª√–°Õ∫ 99% ¢Õß∑—ÈßÀ¡¥‡ªìπ
dietary fiber ≈—°…≥–‡´≈≈Ÿ‚≈ ∑’Ë‡™◊ÈÕº≈‘µÕÕ°¡“π—Èπ‡ªìπ
‡ âπ„¬∑’Ë “π°—π‡ªìπ√à“ß·À  æ—π°—πÕ¬à“ß·πàπÀπ“  ¡’§«“¡
¬◊¥À¬ÿàπ §«“¡‡Àπ’¬«πÿà¡ §«“¡„  ¡’°“√¥Ÿ¥´—∫·≈–§«“¡
∫√‘ ÿ∑∏‘Ï Ÿß ( ÿ‡πµ√ ·≈–§≥–, 2543; Ross et al., 1991)

÷́Ëß°“√º≈‘µ«ÿâπ «√√§å¡’ªí®®—¬ ¿“æ·«¥≈âÕ¡∑’Ë‡°’Ë¬«¢âÕß ‡™àπ
( ¡§‘¥, 2531;   ¡»√’, 2531;  Oikawa et al., 1995)

‡™◊ÈÕ®ÿ≈‘π∑√’¬å∑’Ë„™â„π°“√À¡—°‡ªìπ‡™◊ÈÕ·∫§∑’‡√’¬¡’™◊ËÕ∑“ß
«‘∑¬“»“ µ√å«à“ Acetobacter xylinum °“√º≈‘µ«ÿâπ «√√§å
§«√„™â‡™◊ÈÕ∫√‘ ÿ∑∏‘Ï∑’Ë·¬°·≈–§—¥‡≈◊Õ°·≈â««à“‡À¡“– ¡ ”À√—∫
°“√º≈‘µ«ÿâπ «√√§å ª√‘¡“≥À—«‡™◊ÈÕ‡√‘Ë¡µâπ∑’Ë‡À¡“– ¡∑’Ë ÿ¥
Õ¬Ÿà„π™à«ß 10-20%  «—µ∂ÿ¥‘∫ §«√„™â«—µ∂ÿ¥‘∫∑’ËÀ“‰¥âßà“¬ ·≈–
¡’§ÿ≥§à“∑“ßÕ“À“√‡À¡“– ¡°—∫°“√‡®√‘≠¢Õß‡™◊ÈÕ∑’Ë„™â ‡™àπ
πÈ”¡–æ√â“« πÈ” —∫ª–√¥ πÈ”ÕâÕ¬  πÈ”µ“≈ªïö∫ ‡ªìπµâπ  ‚¥¬
‡≈◊Õ°«—µ∂ÿ¥‘∫∑’Ë ¥·≈–„À¡à ¡’‰¢¡—ππâÕ¬ ‰¡à¡’°“√ªπ‡ªóôÕπ
¢Õß«—µ∂ÿ¥‘∫∑’Ë‡πà“‡ ’¬¡“°àÕπ °“√„™â«—µ∂ÿ¥‘∫∑’Ë·µ°µà“ß°—π¡’
º≈∑”„Àâ‰¥âº≈º≈‘µ·≈–≈—°…≥–¢Õß«ÿâπ «√√§å∑’Ë·µ°µà“ß°—π
‡¡◊ËÕ„™âπÈ”¡–æ√â“«‡ªìπ«—µ∂ÿ¥‘∫À¡—°‡ªìπ‡«≈“ 7 «—π ‰¥â«ÿâπ
 «√√§åÀπ“ 1.5 ´¡. ‡¡◊ËÕ„™âπÈ” —∫ª–√¥‡ªìπ«—µ∂ÿ¥‘∫À¡—°
‡ªìπ‡«≈“ 7 «—π ‰¥â«ÿâπ «√√§åÀπ“ 1.3 ´¡.  (ª√“‚¡∑¬å
·≈–§≥–, 2544)  ·∫§∑’‡√’¬∑’Ë √â“ß·ºàπ«ÿâπµâÕß°“√°ä“´
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∏πÿ √“  ‡À≈à“‡®√‘≠ ÿ¢ ·≈–  ÿæ—µ√“  ·°â«∑–‚√1255

ÕÕ°´‘‡®π„π°“√‡®√‘≠‡µ‘∫‚µ ‡™◊ÈÕ®–‡®√‘≠·≈– √â“ß·ºàπ«ÿâπ
∑’Ëº‘«Àπâ“¢ÕßÕ“À“√ À√◊Õº‘«Àπâ“¢ÕßπÈ”¡–æ√â“«∑’Ë„™âÀ¡—°
(White and Brown, 1989)  ¥—ßπ—Èπ¿“™π–∑’Ë„™â ”À√—∫
À¡—°§«√¡’æ◊Èπ∑’Ëº‘«°«â“ß·≈–„™âºâ“¢“«∫“ßÀ√◊Õ°√–¥“…™π‘¥
∫“ßªî¥¿“™π–∑’Ë„™â„π°“√À¡—° ≈—°…≥–¢Õß·ºàπ«ÿâπ∑’Ë‰¥â®–
¡’√Ÿª∑√ßµ“¡¿“™π–∑’Ë„™â √–À«à“ß°“√À¡—°µâÕß√–«—ß‰¡à„Àâ
°√–‡∑◊Õπ∂â“°√–‡∑◊Õπ·ºàπ«ÿâπ®–®¡≈ß‰ª‡™◊ÈÕ®–‡®√‘≠ √â“ß
«ÿâπ·ºàπ„À¡à∫πº‘«Àπâ“¢ÕßÕ“À“√‰¥âÕ’°·µà·ºàπ«ÿâπ∑’Ë‰¥â®–
∫“ß≈ß   °√¥πÈ” â¡ °√¥πÈ” â¡®–™à«¬¬—∫¬—Èß°“√‡®√‘≠¢Õß
‡™◊ÈÕªπ‡ªóôÕπ °√¥®–™à«¬ª√—∫§«“¡‡ªìπ°√¥¥à“ß (pH) ¢Õß
«—µ∂ÿ¥‘∫∑’Ë„™âÀ¡—°„Àâ‡À¡“– ¡°—∫°“√‡®√‘≠¢Õß‡™◊ÈÕ∑”„Àâ‡™◊ÈÕ
‡®√‘≠ √â“ß·ºàπ«ÿâπ‰¥â√«¥‡√Á«¢÷Èπ  §à“ pH ∑’Ë‡À¡“– ¡ ”À√—∫
°“√À¡—°«ÿâπ «√√§å§◊Õ 4.5-5.0   ª√‘¡“≥°√¥∑’Ë„™â„π°“√
ª√—∫ pH „Àâ‡À¡“– ¡ ”À√—∫°“√º≈‘µ«ÿâπ «√√§åª√–¡“≥
1.0-2.0%    ¡»√’ (2531)  ÿ‡πµ√·≈–§≥– (2536) À¡—°
«ÿâππÈ”¡–æ√â“«„™â°√¥πÈ” â¡ª√—∫ pH „Àâ‡ªìπ 4.5 ·≈– 4.75

µ“¡≈”¥—∫  «√“«ÿ≤‘ ·≈–§≥– (2536) ª√“‚¡∑¬å ·≈–§≥–
(2544) À¡—°«ÿâππÈ”¡–æ√â“«‚¥¬‡µ‘¡°√¥πÈ” â¡ 1.5% ·≈–
1.0% µ“¡≈”¥—∫    ª√‘¡“≥πÈ”µ“≈  πÈ”µ“≈‡ªìπ·À≈àß
§“√å∫Õπ ”À√—∫°“√‡®√‘≠¢Õß‡™◊ÈÕ·≈–°“√ √â“ß·ºàπ«ÿâπ
‡™◊ÈÕ “¡“√∂„™âπÈ”µ“≈‰¥âÀ≈“¬™π‘¥ πÈ”µ“≈∑’Ë‡À¡“– ¡∑’Ë ÿ¥
„π°“√º≈‘µ«ÿâπ «√√§å§◊ÕπÈ”µ“≈´Ÿ‚§√ À√◊ÕπÈ”µ“≈∑√“¬
‚¥¬„™âª√‘¡“≥ 5-8%    “√ª√–°Õ∫‰π‚µ√‡®π °“√‡µ‘¡
 “√ª√–°Õ∫‰π‚µ√‡®π®–™à«¬‡√àß°“√º≈‘µ«ÿâπ «√√§å„Àâ‰¥â
§«“¡Àπ“„π√–¬–‡«≈“ —Èπ   “√∑’Ëπ‘¬¡„™â§◊Õ·Õ¡‚¡‡π’¬¡
‰¥‰Œ‚¥√‡®πøÕ ‡øµÀ√◊Õ·Õ¡‚¡‡π’¬¡ —́≈‡øµª√‘¡“≥ 0.5-

0.6% °“√À¡—°«ÿâππÈ”¡–æ√â“«À√◊Õ«ÿâπ —∫ª–√¥¡’°“√‡µ‘¡
·Õ¡‚¡‡π’¬¡‰¥‰Œ‚¥√‡®πøÕ ‡øµ 0.5% (ª√“‚¡∑¬å ·≈–
§≥–, 2544)

°“√º≈‘µ«ÿâπ «√√§å®“°πÈ”µ“≈‚µπ¥®÷ß¡’·π«‚πâ¡
 Ÿß∑’Ë®–º≈‘µ‰¥â  ‡æ√“–πÈ”µ“≈‚µπ¥ª√–°Õ∫¥â«¬πÈ”µ“≈
´Ÿ‚§√ ‡ªìπ à«π„À≠à ´÷Ëß‡™◊ÈÕ “¡“√∂π”‰ª„™â‡æ◊ËÕ°“√‡®√‘≠
‰¥â  ·≈–¡’ª√‘¡“≥‰¢¡—ππâÕ¬  (‰æ»“≈ ·≈–§≥–, 2536)

¥—ßπ—Èπ®÷ß¥”‡π‘π°“√«‘®—¬§√—Èßπ’È‚¥¬¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“
 ¿“«–∑’Ë‡À¡“– ¡„π°“√º≈‘µ«ÿâπ «√√§å®“°πÈ”µ“≈‚µπ¥
·≈–»÷°…“°“√·ª√√Ÿª«ÿâπ «√√§å®“°πÈ”µ“≈‚µπ¥‡ªìπÕ“À“√
§“«·≈–Õ“À“√À«“π

«— ¥ÿÕÿª°√≥å·≈–«‘∏’°“√

«— ¥ÿÕÿª°√≥å

®ÿ≈‘π∑√’¬å  ‡™◊ÈÕ·∫§∑’‡√’¬ Acetobacter xylinum

TISTR107 ‰¥â√—∫®“°»Ÿπ¬å‡°Á∫√—°…“‡™◊ÈÕæ—π∏ÿå®ÿ≈‘π∑√’¬å·Ààß
™“µ‘   ∂“∫—π«‘®—¬«‘∑¬“»“ µ√å·≈–‡∑§‚π‚≈¬’·Ààßª√–‡∑»
‰∑¬  ‚¥¬¡’°“√‡µ√’¬¡À—«‡™◊ÈÕ‚¥¬∂à“¬‡™◊ÈÕ Acetobacter

xylinum TISTR107 ≈ß∫πÕ“À“√«ÿâπ‡Õ’¬ß Acetobacter

agar slant (Atlas, 1995) ∫à¡‡™◊ÈÕ∑’ËÕÿ≥À¿Ÿ¡‘ 30ºC ‡ªìπ
‡«≈“ 3 «—π ·≈â«®÷ß∂à“¬‡™◊ÈÕ≈ß„πÀ≈Õ¥´÷Ëß∫√√®ÿÕ“À“√‡À≈«
 ”À√—∫‡µ√’¬¡À—«‡™◊ÈÕª√‘¡“µ√ 10 ¡≈. ∫à¡‡™◊ÈÕ∑’ËÕÿ≥À¿Ÿ¡‘
30ºC ‡ªìπ‡«≈“ 3 «—π ·≈â«∂à“¬‡™◊ÈÕ®“°À≈Õ¥Õ“À“√‡À≈«
≈ß„πø≈“ °å∑’Ë∫√√®ÿÕ“À“√‡À≈« ”À√—∫‡µ√’¬¡À—«‡™◊ÈÕ
ª√‘¡“µ√ 200 ¡≈. ∫à¡‡™◊ÈÕ∑’ËÕÿ≥À¿Ÿ¡‘ 30ºC ‚¥¬«“ß∑‘Èß‰«â
‡ªìπ‡«≈“ 3 «—π

 Ÿµ√Õ“À“√‡À≈« ”À√—∫‡µ√’¬¡À—«‡™◊ÈÕ  (¥—¥·ª≈ß
®“°  ¡§‘¥, 2531) ´÷Ëß¡’ à«πª√–°Õ∫¥—ßπ’È

πÈ”µ“≈‚µπ¥ 1 ≈‘µ√  ·Õ¡‚¡‡π’¬¡‰¥‰Œ‚¥√‡®π
øÕ ‡øµ 3 °√—¡  °√¥Õ–´‘µ‘° 6 ¡≈.  æ’‡Õ™ 4.5  ∫√√®ÿ
Õ“À“√„ àÀ≈Õ¥·°â«·≈–ø≈“ °å∑’Ë –Õ“¥ ª√‘¡“µ√  10 ·≈–
200 ¡≈. µ“¡≈”¥—∫

«‘∏’°“√∑¥≈Õß

»÷°…“ pH ∑’Ë‡À¡“– ¡µàÕ°“√ √â“ß·ºàπ«ÿâπ

π”πÈ”µ“≈‚µπ¥ ¥¡“°√Õß¥â«¬ºâ“¢“«∫“ß µâ¡®π
‡¥◊Õ¥ («—¥ª√‘¡“≥¢Õß·¢Áß∑’Ë≈–≈“¬‰¥â 15 Õß»“∫√‘°´å‚¥¬
„™â hand refractometer) ∑‘Èß‰«â„Àâ‡¬Áπ·≈â«‡µ‘¡·Õ¡‚¡‡π’¬¡
‰¥‰Œ‚¥√‡®πøÕ ‡øµ 3 °√—¡/≈‘µ√  «“ß·ºπ°“√∑¥≈Õß
·∫∫ ÿà¡µ≈Õ¥ ¡’æ’‡Õ™ 5 √–¥—∫‚¥¬‡µ‘¡°√¥Õ–´‘µ‘°„Àâæ’‡Õ™
¢ÕßÕ“À“√‡ªìπ 3.5, 3.75, 4.00, 4.25 ·≈– 4.50 ∫√√®ÿ
Õ“À“√„ à°≈àÕßæ≈“ µ‘°¢π“¥ 15.5x21 ´¡.  ª√‘¡“µ√
°≈àÕß≈– 700 ¡≈. §«“¡ Ÿß¢ÕßÕ“À“√‡ªìπ 2.5 ´¡. ( ÿ‡¡∏
·≈–§≥–, 2544)  ‡µ‘¡À—«‡™◊ÈÕ 5% A. xylinum  ªî¥Ω“
°≈àÕß¥â«¬°√–¥“… ’¢“«™π‘¥∫“ß∑’Ëºà“π°“√π÷Ëß¶à“‡™◊ÈÕ·≈â«
·µà≈–√–¥—∫æ’‡Õ™∑”°“√∑¥≈Õß 3 ´È” À¡—°∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß
‡ªìπ‡«≈“ 10 «—π  µ√«®º≈°“√∑¥≈Õß‚¥¬«—¥§«“¡Àπ“
¢Õß·ºàπ«ÿâπ
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»÷°…“ª√‘¡“≥·Õ¡‚¡‡π’¬¡‰¥‰Œ‚¥√‡®πøÕ ‡øµ

∑’Ë‡À¡“– ¡µàÕ°“√ √â“ß·ºàπ«ÿâπ

‡µ√’¬¡πÈ”µ“≈‚µπ¥ ¥‡À¡◊Õπ∑’Ë°≈à“«‰«â„π¢â“ßµâπ
∑‘Èß‰«â„Àâ‡¬Áπ·≈â«‡µ‘¡·Õ¡‚¡‡π’¬¡‰¥‰Œ‚¥√‡®πøÕ ‡øµ
§«“¡‡¢â¡¢âπ 0, 0.3, 0.5, 0.8, 1.0, 3.0, 5.0 ·≈– 7.0

°√—¡/≈‘µ√  ‡µ‘¡°√¥Õ–´‘µ‘°„Àâ¡’æ’‡Õ™ 4.25  «“ß·ºπ°“√
∑¥≈Õß·∫∫ ÿà¡µ≈Õ¥ ∫√√®ÿÕ“À“√„ à°≈àÕßæ≈“ µ‘°¢π“¥
15.5x21 ´¡. ª√‘¡“µ√°≈àÕß≈– 700 ¡≈. ‡µ‘¡À—«‡™◊ÈÕ 5%

A. xylinum ¥”‡π‘π°“√∑¥≈Õß‡À¡◊Õπ∑’Ë°≈à“«‰«â„π¢â“ßµâπ
»÷°…“ª√‘¡“≥·¡°π’‡´’¬¡´—≈‡øµ∑’Ë‡À¡“– ¡µàÕ

°“√ √â“ß·ºàπ«ÿâπ

‡µ√’¬¡πÈ”µ“≈‚µπ¥ ¥‡À¡◊Õπ∑’Ë°≈à“«‰«â„π¢â“ßµâπ
∑‘Èß‰«â„Àâ‡¬Áπ·≈â«‡µ‘¡·Õ¡‚¡‡π’¬¡‰¥‰Œ‚¥√‡®πøÕ ‡øµ
§«“¡‡¢â¡¢âπ 7 °√—¡/≈‘µ√  ‡µ‘¡·¡°π’‡´’¬¡´—≈‡øµ§«“¡
‡¢â¡¢âπ  0, 0.03,  0.05,  0.08,  0.1,  0.3,  0.5  ·≈–  0.7

°√—¡/≈‘µ√  «“ß·ºπ°“√∑¥≈Õß·∫∫ ÿà¡µ≈Õ¥  ‡µ‘¡°√¥
Õ–´‘µ‘°„Àâ¡’æ’‡Õ™ 4.25 ¥”‡π‘π°“√∑¥≈Õß‡À¡◊Õπ∑’Ë°≈à“«
‰«â„π¢â“ßµâπ

»÷°…“√–¬–‡«≈“∑’Ë‡À¡“– ¡µàÕ°“√ √â“ß·ºàπ«ÿâπ

‡µ√’¬¡πÈ”µ“≈‚µπ¥ ¥‡À¡◊Õπ∑’Ë°≈à“«‰«â„π¢â“ßµâπ
∑‘Èß‰«â„Àâ‡¬Áπ·≈â«‡µ‘¡·Õ¡‚¡‡π’¬¡‰¥‰Œ‚¥√‡®πøÕ ‡øµ 7

°√—¡/≈‘µ√ ‡µ‘¡·¡°π’‡´’¬¡´—≈‡øµ 0.7 °√—¡/≈‘µ√ ‡µ‘¡°√¥
Õ–´‘µ‘°„Àâ¡’æ’‡Õ™‡ªìπ 4.25  ¥”‡π‘π°“√∑¥≈Õß‡À¡◊Õπ∑’Ë
°≈à“«‰«â„π¢â“ßµâπ  µ√«®º≈°“√∑¥≈ÕßÀ≈—ß®“°À¡—°‡ªìπ
√–¬–‡«≈“ 6, 7, 8, 9 ·≈– 10 «—π «“ß·ºπ°“√∑¥≈Õß
·∫∫ ÿà¡µ≈Õ¥

»÷°…“°“√∑¥ Õ∫°“√¬Õ¡√—∫∑“ßª√– “∑ —¡º— 

‡¡◊ËÕ‰¥âº≈º≈‘µ«ÿâπ «√√§å·≈â«π”¡“»÷°…“§ÿ≥¿“æ
‚¥¬«‘∏’°“√¥—ßπ’È

»÷°…“«ÿâπ «√√§å®“°πÈ”µ“≈‚µπ¥À¡—°∑’Ë‡«≈“ 6, 7,

8, 9 ·≈– 10 «—π »÷°…“‡ª√’¬∫‡∑’¬∫«ÿâπ «√√§å®“°πÈ”µ“≈
‚µπ¥°—∫«ÿâπ «√√§å®“°πÈ”¡–æ√â“«∑’Ë®”Àπà“¬Õ¬à“ß·æ√àÀ≈“¬
„π∑âÕßµ≈“¥®”π«π 2 ™π‘¥   ≈—°…≥–∑’Ë»÷°…“  ’ °≈‘Ëπ
‡π◊ÈÕ —¡º—  §«“¡™Õ∫√«¡ ‚¥¬«‘∏’ hedonic scale (Stone

and Sidel, 1993; Lawless and Heymann, 1998) «“ß
·ºπ°“√∑¥≈Õß·∫∫ ÿà¡µ≈Õ¥  «‘‡§√“–Àåº≈‚¥¬ analysis

of variance  ≈”¥—∫§«“¡·µ°µà“ß‚¥¬ Duncan' s new

multiple range test  „™âºŸâ∑¥ Õ∫®”π«π 42 §π

«‘‡§√“–Àå§ÿ≥§à“∑“ßÕ“À“√¢Õß«ÿâπ «√√§å®“°πÈ”µ“≈

‚µπ¥¥—ßπ’È

µ√«®À“ª√‘¡“≥‚ª√µ’π‚¥¬«‘∏’ Lowry (Lowry et

al., 1951)  ‡µ√’¬¡µ—«Õ¬à“ß‚¥¬„™â·ºàπ«ÿâπ∑’ËÕ∫·Àâß  ∫¥
µ—«Õ¬à“ß„Àâ≈–‡Õ’¬¥¥â«¬‡§√◊ËÕß∫¥  π”µ—«Õ¬à“ß¡“‡®◊Õ®“ß
¥â«¬πÈ”°≈—Ëπ  ªíòπ„Àâ‡¢â“°—π‚¥¬„™â‚Œ‚¡®‘‰π‡´Õ√å§«“¡‡√Á«
5,000 √Õ∫/π“∑’ ‡ªìπ‡«≈“ 10 π“∑’ π”¡“«‘‡§√“–ÀåÀ“
‚ª√µ’π ª√‘¡“≥‰¢¡—π ª√‘¡“≥‡¬◊ËÕ„¬ ª√‘¡“≥‡∂â“ §«“¡™◊Èπ
·≈– nitrogen-free extract  ‚¥¬«‘∏’ AOAC Official

Method (AOAC, 1990)  πÕ°®“°π’È‰¥â∑”°“√»÷°…“°“√
·ª√√Ÿª«ÿâπ «√√§å®“°πÈ”µ“≈‚µπ¥‡ªìπÕ“À“√§“«·≈–
Õ“À“√À«“π ‚¥¬π”·ºàπ«ÿâπ¡“À—Ëπ‡ªìπ™‘Èπ‡≈Á°¬“«„™â·∑π
«ÿâπ‡ âπ‡æ◊ËÕ∑”¬”«ÿâππÈ”µ“≈‚µπ¥ À√◊Õ„™â·∑π‡ âπ°ã«¬‡µ’Î¬«
‡æ◊ËÕ∑”º—¥‰∑¬«ÿâππÈ”µ“≈‚µπ¥ ∂â“·ª√√Ÿª‡ªìπÕ“À“√À«“π
µ—¥«ÿâπ‡ªìπ™‘Èπ ’Ë‡À≈’Ë¬¡≈Ÿ°∫“»°å¢π“¥ª√–¡“≥ 1 ≈∫´¡.
„™â∑”«ÿâππÈ”µ“≈‚µπ¥„ππÈ”‡™◊ËÕ¡ ‚¥¬„™â«ÿâπ 1 °°. πÈ”µ“≈
∑√“¬ 70%  µâ¡„ππÈ” 1 ≈‘µ√  ∂â“∑”«ÿâπ°√Õ∫®“°«ÿâπ
πÈ”µ“≈‚µπ¥„Àâπ”«ÿâπ„ππÈ”‡™◊ËÕ¡¡“‡§’Ë¬«¥â«¬‰øª“π°≈“ß
®π«ÿâπ„ ‡ªìπ‡ß“·≈–πÈ”µ“≈‡√‘Ë¡‡ªìπº≈÷°

º≈°“√∑¥≈Õß·≈–«‘®“√≥å

Acetobacter xylinum TISTR 107  “¡“√∂ √â“ß
·ºàπ«ÿâπ„πÕ“À“√∑’Ë¡’πÈ”µ“≈‚µπ¥ ¥ ®“°°“√»÷°…“æ’‡Õ™
∑’Ë‡À¡“– ¡µàÕ°“√ √â“ß·ºàπ«ÿâπ∑”°“√À¡—° 10 «—π æ∫«à“
„πÕ“À“√ ”À√—∫ √â“ß·ºàπ«ÿâπ∑’Ëª√—∫æ’‡Õ™¥â«¬°√¥Õ– ‘́µ‘°
„Àâ¡’æ’‡Õ™‡ªìπ 4.25 ‡™◊ÈÕ “¡“√∂ √â“ß·ºàπ«ÿâπ∑’Ë¡’§à“‡©≈’Ë¬
§«“¡Àπ“ Ÿß ÿ¥‡∑à“°—∫ 1.15 ´¡.  ∑’Ëæ’‡Õ™  3.5,  3.75,

4.00, 4.25 ·≈– 4.50  ‡™◊ÈÕ “¡“√∂ √â“ß·ºàπ«ÿâπ‰¥âÀπ“
‡©≈’Ë¬‡∑à“°—∫ 0, 1.09, 1.13, 1.15 ·≈– 0.85 ´¡. µ“¡
≈”¥—∫ (Figure 1) ∑’Ëæ’‡Õ™ 3.5 ‡™◊ÈÕ‰¡à √â“ß·ºàπ«ÿâπ °“√
 √â“ß·ºàπ«ÿâπ®–‡æ‘Ë¡¢÷Èπ‡¡◊ËÕæ’‡Õ™‡æ‘Ë¡¢÷Èπ®“° 3.5 ·≈–°“√
 √â“ß·ºàπ«ÿâπ®–≈¥≈ß‡¡◊ËÕæ’‡Õ™¡“°°«à“ 4.25  · ¥ß«à“
ª√‘¡“≥°√¥Õ–´‘µ‘°∑’Ë‡µ‘¡≈ß‰ª‡æ◊ËÕª√—∫æ’‡Õ™¡’º≈µàÕ°“√
 √â“ß·ºàπ«ÿâπ  ¥—ßπ—Èπ„π°“√À¡—°§√—ÈßµàÕ‰ª®÷ß„™âæ’‡Õ™
‡√‘Ë¡µâπ 4.25 „π¢≥–∑’Ëº≈°“√»÷°…“¢Õß ¡»√’ (2531) „™â
πÈ”¡–æ√â“«ª√—∫æ’‡Õ™‡ªìπ 4.5  ‰¥â·ºàπ«ÿâπÀπ“ 2.5 ´¡.
„π‡«≈“ 14 «—π  °“√À¡—°‚¥¬„™âπÈ”¡–æ√â“«¢Õß ÿ‡¡∏·≈–
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§≥– (2544) æ∫«à“æ’‡Õ™∑’Ë‡À¡“– ¡§◊Õ 4.75 À¡—°‡ªìπ
‡«≈“ 8 «—π §«“¡Àπ“¢Õß·ºàπ«ÿâπ∑’Ë‰¥âπâÕ¬°«à“¢Õß ¡»√’
(2531)  ‡π◊ËÕß®“°¡’§«“¡·µ°µà“ß°—π¢Õß¢∫«π°“√À¡—°
§◊Õ °“√„™â«—µ∂ÿ¥‘∫ √–¬–‡«≈“°“√À¡—° µ≈Õ¥®π “¬æ—π∏ÿå
®ÿ≈‘π∑√’¬å

®“°°“√»÷°…“À“ª√‘¡“≥·Õ¡‚¡‡π’¬¡‰¥‰Œ‚¥√‡®π
øÕ ‡øµ (NH

4
H

2
PO

4
) ∑’Ë‡À¡“– ¡ æ∫«à“∑’Ë§«“¡‡¢â¡¢âπ

¢Õß·Õ¡‚¡‡π’¬¡‰¥‰Œ‚¥√‡®πøÕ ‡øµ 7 °√—¡/≈‘µ√  „Àâ
§«“¡Àπ“¢Õß·ºàπ«ÿâπ‡©≈’Ë¬ Ÿß∑’Ë ÿ¥‡∑à“°—∫  1.26 ´¡.  º≈

¢Õß§«“¡‡¢â¡¢âπ¢Õß·Õ¡‚¡‡π’¬¡‰¥‰Œ‚¥√‡®πøÕ ‡øµµàÕ
°“√ √â“ß·ºàπ«ÿâπ¢Õß‡™◊ÈÕ A. xylinum TISTR 107 · ¥ß
„π Figure 2 °“√‡µ‘¡·Õ¡‚¡‡π’¬¡‰¥‰Œ‚¥√‡®πøÕ ‡øµ¡’
º≈∑”„Àâ‡™◊ÈÕ √â“ß·ºàπ«ÿâπ‰¥âÀπ“¢÷Èπ „π¢≥–∑’Ë°“√º≈‘µ«ÿâπ
 «√√§å®“°πÈ”¡–æ√â“«„™â·Õ¡‚¡‡π’¬¡‰¥‰Œ‚¥√‡®πøÕ ‡øµ
5- 6 °√—¡/≈‘µ√ ( ¡§‘¥, 2531; ª√“‚¡∑¬å·≈–§≥–, 2544)

º≈¢Õßª√‘¡“≥·¡°π’‡´’¬¡´—≈‡øµ∑’Ë‡À¡“– ¡µàÕ
°“√ √â“ß·ºàπ«ÿâπ§◊Õ 0.7 °√—¡/≈‘µ√  ∑’Ë§«“¡‡¢â¡¢âπ¢Õß
·¡°π’‡´’¬¡´—≈‡øµ 0, 0.03, 0.05, 0.08, 0.1, 0.3, 0.5

Figure 1. Effect of pH on the nata production from sugar palm syrup by A. xylinum TISTR

107 which was incubated at room temperature for 10 days.

Figure 2. Effect of NH
4
H

2
PO

4
 concentration on the nata production from sugar palm syrup

by A. xylinum TISTR 107 which was incubated at room temperature for 10 days.
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·≈–  0.7  °√—¡/≈‘µ√  „Àâ§«“¡Àπ“¢Õß·ºàπ«ÿâπ‡©≈’Ë¬‡∑à“°—∫
1.07, 1.04, 1.04, 1.17, 1.14, 1.10, 1.26 ·≈– 1.30 ´¡.
µ“¡≈”¥—∫ (Figure 3) „π¢≥–∑’Ë°“√º≈‘µ«ÿâπ «√√§å®“°
πÈ”¡–æ√â“«„™â·¡°π’‡´’¬¡´—≈‡øµ 0.3 °√—¡/≈‘µ√ ( ¡»√’,
2531)  ÿ‡πµ√ (2544) „™â 0.5 °√—¡/≈‘µ√

®“°°“√»÷°…“√–¬–‡«≈“∑’Ë‡À¡“– ¡µàÕ°“√º≈‘µ«ÿâπ
 «√√§å æ∫«à“ °“√º≈‘µ«ÿâπ «√√§å®–‡æ‘Ë¡¢÷Èπµ“¡√–¬–‡«≈“
À¡—° ∑’Ë√–¬–‡«≈“À¡—° 6, 7, 8, 9 ·≈– 10 «—π „Àâ§«“¡
Àπ“¢Õß·ºàπ«ÿâπ‡©≈’Ë¬‡∑à“°—∫ 0.68, 0.83, 0.89, 1.15

Figure 3. Effect of MgSO
4
 .7H

2
O concentration on the nata production from sugar palm

syrup by A. xylinum TISTR 107 which was incubated at room temperature for 10

days.

Figure 4. Effect of fermentation period on the nata production from sugar palm  syrup  by  A.
xylinum TISTR 107 which was incubated at room temperature for 10 days.

·≈– 1.25 ´¡. µ“¡≈”¥—∫ (Figure 4) ‡¡◊ËÕπ”«ÿâπ «√√§å
À¡—°∑’Ë√–¬–‡«≈“µà“ßÊ ¡“∑¥ Õ∫°“√¬Õ¡√—∫∑“ßª√– “∑
 —¡º— æ∫«à“«ÿâπ «√√§åÀ¡—°∑’Ë‡«≈“ 6, 7, 8 ·≈– 9 «—π „Àâ ’
°≈‘Ëπ ‡π◊ÈÕ —¡º—  ¡’§«“¡·µ°µà“ßÕ¬à“ß‰¡à¡’π—¬ ”§—≠∑“ß
 ∂‘µ‘    à«π«ÿâπ «√√§åÀ¡—°∑’Ë 6 °—∫ 7 «—π  §«“¡™Õ∫√«¡
¡’§à“‡©≈’Ë¬ Ÿß°«à“·≈–¡’§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß
 ∂‘µ‘°—∫«ÿâπ «√√§åÀ¡—°∑’Ë 8 °—∫ 9 «—π   à«π«ÿâπ «√√§åÀ¡—°
∑’Ë 10 «—π  §à“‡©≈’Ë¬  ’ °≈‘Ëπ ‡π◊ÈÕ —¡º— ·≈–§«“¡™Õ∫√«¡
¡’§à“‡©≈’Ë¬µË”·≈–¡’§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘
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°—∫«ÿâπ «√√§åÀ¡—°∑’Ë√–¬–‡«≈“ 6, 7, 8 ·≈– 9 «—π (Table

1) √–¬–‡«≈“°“√À¡—°‡æ‘Ë¡¢÷Èπ·ºàπ«ÿâπ∑’Ë‰¥â®–¡’§«“¡‡Àπ’¬«
¡“°¢÷Èπ®÷ß∑”„Àâ§«“¡™Õ∫√«¡≈¥≈ß ¥—ßπ—Èπ√–¬–‡«≈“À¡—°
∑’Ë‡À¡“– ¡§◊Õ 9 «—π  ‡æ√“–„Àâ§«“¡Àπ“¢Õß«ÿâπ «√√§å
‡©≈’Ë¬ (1.15 ´¡.) ¡“°°«à“°“√À¡—°∑’Ë‡«≈“ 6, 7 ·≈– 8 «—π

‡¡◊ËÕπ”«ÿâπ «√√§å∑’Ëº≈‘µ®“°πÈ”µ“≈‚µπ¥‰ª∑¥ Õ∫
∑“ß¥â“πª√– “∑ —¡º— ‡ª√’¬∫‡∑’¬∫°—∫«ÿâπ «√√§å∑’Ëº≈‘µ®“°
πÈ”¡–æ√â“« Õß™π‘¥ æ∫«à“ °≈‘Ëπ ‡π◊ÈÕ —¡º— ·≈–§«“¡™Õ∫
√«¡‡ªìπ∑’Ë¬Õ¡√—∫¢ÕßºŸâ™‘¡ Ÿß°«à“«ÿâπ «√√§å®“°πÈ”¡–æ√â“«
∑—Èß Õß™π‘¥ ·µà ”À√—∫ ’π—ÈπºŸâ™‘¡„Àâ°“√¬Õ¡√—∫µË”°«à“«ÿâπ
 «√√§å®“°πÈ”¡–æ√â“«∑—Èß Õß™π‘¥ (Table 2) «ÿâπ «√√§å
®“°πÈ”µ“≈‚µπ¥¡’ ’¢“«§√’¡ à«π«ÿâπ «√√§å®“°πÈ”¡–æ√â“«
 ’¢“«„   ∑—Èßπ’ÈÕ“®‡π◊ËÕß¡“®“° ’¢Õß«—µ∂ÿ¥‘∫‡√‘Ë¡µâπ∑’Ë·µ°

µà“ß°—π§◊ÕπÈ”µ“≈‚µπ¥ ¥ ’¢“«§√’¡ à«ππÈ”¡–æ√â“« ’¢“«
°“√«‘‡§√“–ÀåÕß§åª√–°Õ∫∑“ß‡§¡’¢Õß«ÿâπ «√√§å

®“°πÈ”µ“≈‚µπ¥·≈–«ÿâπ «√√§å®“°πÈ”¡–æ√â“«∑—Èß Õß™π‘¥
æ∫«à“«ÿâπ «√√§å®“°πÈ”µ“≈‚µπ¥¡’‚ª√µ’π 0.13%  ‰¢¡—π
0.012%  ‡¬◊ËÕ„¬ 2.74%  nitrogen-free extract 0.378%

‡∂â“ 0.11%  §«“¡™◊Èπ 96.63%  ‚¥¬¡’‰¢¡—πµË”°«à“·µà¡’
‡¬◊ËÕ„¬ Ÿß°«à“«ÿâπ «√√§å®“°πÈ”¡–æ√â“«  (Table 3  ·≈–
 ¡§‘¥,  2531)

°“√·ª√√Ÿª«ÿâπ «√√§å∑’Ëº≈‘µ®“°πÈ”µ“≈‚µπ¥  ·ºàπ
«ÿâπ∑’Ë‡°Á∫„À¡àÊ ®–¡’√ ‡ª√’È¬«·≈–¡’°≈‘Ëπ°√¥πÈ” â¡ª–ªπÕ¬Ÿà
(Figure 5) °àÕππ”¡“ª√–°Õ∫Õ“À“√®–µâÕß≈â“ß„Àâ –Õ“¥
·™àπÈ”∑‘Èß‰«â 2-3 §◊π  À¡—Ëπ‡ª≈’Ë¬ππÈ”∫àÕ¬Ê „Àâ°≈‘Ëπ°√¥
À“¬‰ª  π”¡“µâ¡„ππÈ”‡¥◊Õ¥  ·≈â«®÷ßπ”¡“ª√–°Õ∫‡ªìπ

Table 1. The sensory evaluation test on the nata pro-

duction  from  sugar  palm  syrup  at  various

period.

Time (Days) Color Odor Texture Acceptability

6 3.56a 3.78a 3.47ab 3.53a

7 3.59a 3.66ab 3.56a 3.66a

8 3.59a 3.53ab 3.25ab 2.97b

9 3.53a 3.31b 3.06b 2.78b

10 2.72b 2.06c 2.13c 1.75c

C.V. (%) 18.56 21.34 26.63 23.78

Means not sharing common letter within columns differ

significantly at p < 0.05 by DMRT.

4 = Like extremely       1 = Like slightly

Table 2. The sensory evaluation test on the nata from sugar palm

syrup and the traditional nata production  from coconut

juice.

     Nata Source Color Odor Texture Acceptability

sugar palm syrup 2.50b 3.24a 3.31a 3.38a

coconut juice (brand A) 3.83a 3.12a 2.90b 3.14a

coconut juice (brand B) 3.62a 2.76b 2.88b 2.48b

     C.V. (%) 18.08 29.91 27.10 26.46

Means not sharing common letter within columns differ significantly by DMRT.

4 = Like  extremely       1 = Like  slightly

brand A = Chaokoh      brand B = Snowhouse
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Õ“À“√§“« ‡™àπ ¬”«ÿâππÈ”µ“≈‚µπ¥ º—¥‰∑¬«ÿâππÈ”µ“≈‚µπ¥
À√◊ÕÕ“À“√À«“π ‡™àπ «ÿâπ°√Õ∫®“°«ÿâππÈ”µ“≈‚µπ¥ «ÿâπ
πÈ”µ“≈‚µπ¥„ππÈ”‡™◊ËÕ¡

 √ÿªº≈°“√∑¥≈Õß

 ¿“«–∑’Ë‡À¡“– ¡„π°“√º≈‘µ«ÿâπ «√√§å®“°πÈ”µ“≈
‚µπ¥‚¥¬„™â‡™◊ÈÕ Acetobacter xylinum TISTR 107 §◊Õ
πÈ”µ“≈‚µπ¥ ¥ 1 ≈‘µ√  §«“¡‡¢â¡¢âπ¢ÕßπÈ”µ“≈‚µπ¥∑’Ë
„™â  15 Õß»“∫√‘°´å  ‡µ‘¡·Õ¡‚¡‡π’¬¡‰¥‰Œ‚¥√‡®πøÕ ‡øµ
7.0 °√—¡ ·¡°π’‡´’¬¡´—≈‡øµ 0.7 °√—¡ ª√—∫æ’‡Õ™„Àâ‡ªìπ

Table 3. Chemical analysis of the nata production from sugar palm syrup in comparison with coconut

juice.

   Composition Nata from Nata  from Nata from Nata from1

sugar palm syrup coconut juice brand A coconut juice brand B coconut juice

(%) (%) (%) (%)

Protein 0.13 0.55 0.40 0.84
Fat 0.012 0.05 0.06 0.06
Fiber 2.74 1.74 1.10 1.15
Nitrogen-free extract 0.378 3.39 4.25 3.25
Ash 0.11 0.13 0.12 0.10
Moisture content 96.63 94.14 94.07 94.6

1 ¡§‘¥ (2531)

Figure 5. Nata production from sugar palm syrup by A. xylinum TISTR107 which was

incubated at room temperature for 9 days.

4.25  ‡µ‘¡À—«‡™◊ÈÕ‡√‘Ë¡µâπ 5%  À¡—°∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß 9 «—π
‰¥â·ºàπ«ÿâπÀπ“ 1.15 ´¡. «ÿâπ «√√§å®“°πÈ”µ“≈‚µπ¥ºà“π
°“√¬Õ¡√—∫∑“ßª√– “∑ —¡º— ·≈–¡’‡π◊ÈÕ —¡º— ¥’°«à“‡¡◊ËÕ
‡ª√’¬∫‡∑’¬∫°—∫«ÿâπ «√√§å®“°πÈ”¡–æ√â“«  °“√«‘‡§√“–Àå
Õß§åª√–°Õ∫∑“ß‡§¡’¢Õß«ÿâπ «√√§å®“°πÈ”µ“≈‚µπ¥æ∫«à“
¡’‚ª√µ’π 0.13% ‰¢¡—π 0.012% ‡¬◊ËÕ„¬ 2.74% nitrogen-

free extract 0.378%  ‡∂â“ 0.11%  ·≈–§«“¡™◊Èπ 96.63%

 “¡“√∂π”«ÿâπ «√√§å®“°πÈ”µ“≈‚µπ¥¡“·ª√√Ÿª‡ªìπ
Õ“À“√§“«  ‡™àπ  ¬”«ÿâππÈ”µ“≈‚µπ¥  º—¥‰∑¬«ÿâππÈ”µ“≈
‚µπ¥ À√◊Õπ”¡“·ª√√Ÿª‡ªìπÕ“À“√À«“π ‡™àπ «ÿâπ°√Õ∫
®“°«ÿâππÈ”µ“≈‚µπ¥  «ÿâππÈ”µ“≈‚µπ¥„ππÈ”‡™◊ËÕ¡
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