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º·¤Ñ´Â‹Í
¾ÃÕäºâÍμ Ô¡ (prebiotics) ¨Ñ´à»š¹¿̃§¡�ªÑ¹¹ÑÅ¿Ù‡´ª¹Ô´Ë¹Öè§ «Öè§äÁ‹ÊÒÁÒÃ¶Â‹ÍÂáÅÐ´Ù´«ÖÁä´Œ·ÕèÅíÒäÊŒàÅç¡ Ö̈§¼‹Ò¹à¢ŒÒÊÙ‹ÅíÒäÊŒãËÞ‹

â´ÂäÁ‹à¡Ố ¡ÒÃà»ÅÕèÂ¹á»Å§ã´æ ¾ÃÕäºâÍμ Ô¡·íÒË¹ŒÒ·Õèà»š¹áËÅ‹§·ÕèÍÂÙ‹ÍÒÈÑÂáÅÐÊ‹§àÊÃÔÁ¡ÒÃà¨ÃÔÞàμ Ôºâμ·Õèà©¾ÒÐà¨ÒÐ¨§¡Ñº¨ØÅÔ¹·ÃÕÂ�

·ÕèÁÕ¼Å´Õμ ‹ÍÊØ¢ÀÒ¾ (probiotics) àª‹¹ áÅ¤âμáº«ÔÅÑÂ ºÔ¿ �â´áº¤·ÕàÃÕÂ áμ ‹·íÒãËŒ¨ØÅÔ¹·ÃÕÂ �ª¹Ô´·ÕèÁÕ¼ÅàÊÕÂμ ‹ÍÊØ¢ÀÒ¾Å´¨íÒ¹Ç¹Å§ 

´Ñ§¹Ñé¹ ¾ÃÕäºâÍμ Ô¡ Ö̈§Ê‹§¼Å´Õμ‹ÍÊØ¢ÀÒ¾¢Í§¼ÙŒºÃÔâÀ¤ àª‹¹ ª‹ÇÂºÃÃà·ÒÍÒ¡ÒÃ·ŒÍ§¼Ù¡ Å´¡ÒÃμ Ố àª×éÍã¹ÃÐºº·Ò§à´Ô¹ÍÒËÒÃ »‡Í§¡Ñ¹

ÀÒÇÐÀÙÁÔäÇà¡Ô¹ Å´ÃÐ´Ñº¤ÍàÅÊàμÍÃÍÅã¹àÅ×Í´ à¾ÔèÁ¡ÒÃ´Ù´«ÖÁá¤Åà«ÕÂÁ áÅÐÅ´¤ÇÒÁàÊÕèÂ§μ ‹Í¡ÒÃà¡Ô´ÁÐàÃç§ÅíÒäÊŒãËÞ‹ à»š¹μ Œ¹ 

¾ÃÕäºâÍμ Ô¡μÒÁ¸ÃÃÁªÒμ Ô¾ºä Œ́ã¹ÍÒËÒÃËÅÒÂª¹Ô´ àª‹¹ ã¹¼Ñ¡ ¼ÅäÁŒ áÅÐ¸ÑÞ¾×ªºÒ§ª¹Ô´ 

ã¹·Ò§¡ÒÃ¤ŒÒ¾ÃÕäºâÍμ Ô¡Ê‹Ç¹ãËÞ‹¼ÅÔμ¢Öé¹¨Ò¡¡ÒÃÊÑ§à¤ÃÒÐË�́ ŒÇÂàÍ¹ä«Á�̈ Ò¡áº¤·ÕàÃÕÂ àª‹¹ àÍ¹ä«Á�·ÃÒ¹¡ÅÙâ¤«Ôà´Ê áÍÁÔâÅÁ

ÍÊà·Ê áÅÐà´¡« �á·Ã¹«Ùà¤ÃÊ à»š¹μ Œ¹ «Öè§ãËŒ»ÃÔÁÒ³¼Å¼ÅÔμ·ÕèÊÙ§¡Ç‹Ò áÅÐÊÒÁÒÃ¶¤Çº¤ØÁ¤ÇÒÁÂÒÇ¢Í§ÊÒÂÍÍÅÔâ¡á«ç¡¤ÒäÃ �́ä´Œ 

»̃¨¨ØºÑ¹ÁÕ¼ÅÔμÀÑ³±�ÍÒËÒÃËÅÒÂª¹Ố  àª‹¹ à¤Ã×èÍ§´×èÁà¾×èÍÊØ¢ÀÒ¾ âÂà¡ÔÃ�μ ¹Á¼§ÊíÒËÃÑºàÅÕéÂ§·ÒÃ¡ ¹ÔÂÁàμ ÔÁ¾ÃÕäºâÍμ Ô¡áÅÐâ¾Ãäº-

âÍμ Ô¡Ã‹ÇÁ¡Ñ¹ â´ÂàÃÕÂ¡ª×èÍãËÁ‹Ç‹Ò «Ô¹äºâÍμ Ô¡ (synbiotics) «Öè§ÁÕÊ‹Ç¹ÊíÒ¤ÑÞã¹¡ÒÃ»ÃÑºÊÁ´ØÅ¢Í§ Ø̈ÅÔ¹·ÃÕÂ�ã¹ÃÐºº·Ò§à´Ô¹ÍÒËÒÃ

¤íÒÊíÒ¤ÑÞ: ¾ÃÕäºâÍμ Ô¡, â¾ÃäºâÍμ Ô¡, «Ô¹äºâÍμ Ô¡, ÁÍÅâ·ÍÍÅÔâ¡á«ç¡¤ÒäÃ �́, äÍâ«ÁÍÅâ·ÍÍÅÔâ¡á«ç¡¤ÒäÃ �́

º·¹íÒ
»̃¨¨ØºÑ¹¼ÙŒºÃÔâÀ¤ãËŒ¤ÇÒÁÊíÒ¤ÑÞ¡ÑºÊØ¢ÀÒ¾ÁÒ¡¢Öé¹ ã¹á§‹

¢Í§¤Ø³¤‹Ò·Ò§ÍÒËÒÃ  ¤ÇÒÁ»ÅÍ´ÀÑÂ áÅÐ¼Å¢Í§ÊÒÃÍÒËÒÃ
μ ‹ÍÊØ¢ÀÒ¾ Ö̈§à»š¹¨Ø´¡íÒà¹Ô´¢Í§¼ÅÔμÀÑ³± �ÍÒËÒÃ·ÕèàÃÕÂ¡Ç‹Ò  
¿̃§¡�ªÑ¹¹ÑÅ¿Ù‡́  (functional food) «Öè§à»š¹ÍÒËÒÃ·ÕèÁÕ¼Åμ‹Í¡ÒÃ·íÒ
Ë¹ŒÒ·Õèμ‹Ò§æ ã¹Ã‹Ò§¡ÒÂ  ãËŒÁÕ¼Å´Õμ‹ÍÊØ¢ÀÒ¾â´ÂÁÕº·ºÒ·ã¹
¡ÒÃÅ´¤ÇÒÁàÊÕèÂ§áÅÐÍÑμÃÒã¹¡ÒÃà¡Ô´âÃ¤ ÊÒÃÍÒËÒÃËÅÒÂ
ª¹Ô´¨Ñ´à»š¹¿˜§¡ �ªÑ¹¹ÑÅ¿Ù‡´ áÅÐ¾ºä´Œã¹ªÕÇÔμ»ÃÐ¨íÒÇÑ¹â´Â
à©¾ÒÐ¡ÅØ‹Á¾ÃÕäºâÍμ Ô¡ (prebiotics) «Öè§à»š¹ÊÒÃ·ÕèäÁ‹¶Ù¡Â‹ÍÂ
ã¹·Ò§à´Ô¹ÍÒËÒÃ¢Í§Á¹ØÉÂ � áμ ‹¨Ðª‹ÇÂ¡ÃÐμ Ø Œ¹¡ÒÃà¨ÃÔÞ¢Í§
áº¤·ÕàÃÕÂ¡ÅØ‹Áâ¾ÃäºâÍμ Ô¡ (probiotics) ã¹ÅíÒäÊŒãËÞ‹ àª‹¹ 
lactic acid bacteria áÅÐ bifidobacteria »Ã¡μ ÔáÅŒÇ¾ÃÕäºâÍμ Ô¡
áÅÐâ¾ÃäºâÍμ Ô¡¨Ð·íÒ§Ò¹Ã‹ÇÁ¡Ñ¹ áÅÐÁÕ»ÃÐâÂª¹�μ‹ÍÊØ¢ÀÒ¾
ËÅÒÂ»ÃÐ¡ÒÃ àª‹¹ ª‹ÇÂºÃÃà·ÒÍÒ¡ÒÃ·ŒÍ§¼Ù¡ »‡Í§¡Ñ¹¡ÒÃ
à¡Ô´ÍÒ¡ÒÃ·ŒÍ§àÊÕÂ·ŒÍ§à´Ô¹ ª‹ÇÂà¼Ò¼ÅÒÞä¢ÁÑ¹ à¾ÔèÁ¡ÒÃ´Ù´
«ÖÁá¤Åà«ÕÂÁ Å´ÃÐ´Ñº¤ÍàÅÊàμÍÃÍÅã¹àÅ×Í´ »‡Í§¡Ñ¹ÁÐàÃç§
ÅíÒäÊŒ áÅÐ»‡Í§¡Ñ¹ÀÒÇÐÀÙÁÔäÇà¡Ô¹ à»š¹μ Œ¹ñ,ò ÊÒÃ¾ÃÕäºâÍμ Ô¡
·Õèä´ŒÃÑº¤ÇÒÁ¹ÔÂÁã¹¡ÒÃ»ÃÐÂØ¡μ�ãªŒã¹ÍÒËÒÃÊ‹Ç¹ãËÞ‹à»š¹
¡ÅØ‹ÁÊÒÃ»ÃÐàÀ·ÍÍÅÔâ¡á«ç¡¤ÒäÃ´ � à¹×èÍ§¨Ò¡ÊÒÁÒÃ¶ãªŒà»š¹
ÊÒÃãËŒ¤ÇÒÁËÇÒ¹ ·ÕèãËŒ¾ÅÑ§§Ò¹μ íèÒËÃ×ÍäÁ‹ãËŒ¾ÅÑ§§Ò¹ à¾ÃÒÐ
äÁ‹ÊÒÁÒÃ¶Â‹ÍÂä´Œ´ŒÇÂàÍ¹ä«Á �ã¹ÃÐºº·Ò§à´Ô¹ÍÒËÒÃ ¨Ö§

ÊÒÁÒÃ¶¹íÒä»»ÃÐÂØ¡μ�ãªŒ¡Ñº¼ÙŒ»†ÇÂàºÒËÇÒ¹ ËÃ×Í¼ÙŒºÃÔâÀ¤·Õè
ÁÕ¤ÇÒÁ¨íÒà»š¹μ ŒÍ§¤Çº¤ØÁ»ÃÔÁÒ³¹íéÒμÒÅã¹àÅ×Í´  

ñ. áËÅ‹§·ÕèÁÒ¢Í§¾ÃÕäºâÍμ Ô¡
ä Œ́ÁÒ¨Ò¡ ó áËÅ‹§ËÅÑ¡æó ¤×Í
 ñ.ñ Ê¡Ñ´¨Ò¡áËÅ‹§¼ÅÔμμÒÁ¸ÃÃÁªÒμ Ôä´Œ¨Ò¡¾×ª àª‹¹ 
¶ÑèÇàËÅ×Í§ ËÑÇºÕ· áÅÐËÑÇÍÒÃ �·Ôâª¡ ä Œ́á¡‹ ¾ÃÕäºâÍμ Ô¡¨íÒ¾Ç¡ 
soybean oligosaccharides, raffinose, inulin áÅÐ non-starch 
polysaccharides ä´Œá¡‹ à¾ç¡μ Ô¹ áÅÐà«ÅÅÙâÅÊ à»š¹μ Œ¹

ñ.ò ÊÑ§à¤ÃÒÐË �¨Ò¡àÍ¹ä«Á �´ŒÇÂ¡ÒÃàÃ‹§»¯Ô¡ÔÃÔÂÒ
äÎâ´ÃÅÔ«ÔÊ áÅÐ·ÃÒ¹Êä¡Åâ¤«ÔàÅªÑ¹¢Í§àÍ¹ä«Á �´Ñ´á»Ã
¤ÒÃ �âºäÎà´Ãμ «Öè§Ê‹Ç¹ãËÞ‹ãªŒàÍ¹ä«Á �¨Ò¡áº¤·ÕàÃÕÂ ä´Œá¡‹ 
¿ÃØ¡â·ÍÍÅÔâ¡á«ç¡¤ÒäÃ´ � (fructo-oligosaccharides, FOS) 
¡ÒáÅç¡â·ÍÍÅÔâ¡á«ç¡¤ÒäÃ �́ (galacto-oligosaccharides, GOS)  
ÁÍÅâ·ÍÍÅÔâ¡á«ç¡¤ÒäÃ´ � (malto-oligosaccharides, MOS) 
ä«âÅÍÍÅÔâ¡á«ç¡¤ÒäÃ´ � (xylo-oligosaccharides, XOS) áÅÐ
äÍâ«ÁÍÅâ·ÍÍÅÔâ¡á«ç¡¤ÒäÃ´ � (isomalto-oligosaccharides, 
IMO)  (ÃÙ»·Õè ñ) ÃÇÁ·Ñé§¾ÍÅÔá«ç¡¤ÒäÃ´ �¾ÃÕäºâÍμ Ô¡ª¹Ô´ 
resistant starch áÅÐâ»Ãμ Õ¹¾ÃÕäºâÍμ Ô¡
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 ÃÙ»·Õè ñ  â¤Ã§ÊÃŒÒ§¢Í§¾ÃÕäºâÍμ Ô¡»ÃÐàÀ·ÍÍÅÔâ¡á«ç¡¤ÒäÃ �́ª¹Ô´μ ‹Ò§æ

  ¡. ¿ÃØ¡â·ÍÍÅÔâ¡á«ç¡¤ÒäÃ �́ (FOS)  

  ¢. ¡ÒáÅç¡â·ÍÍÅÔâ¡á«ç¡¤ÒäÃ �́ (GOS) 

  ¤. ÁÍÅâ·ÍÍÅÔâ¡á«ç¡¤ÒäÃ �́ (MOS) 

  §. ä«âÅÍÍÅÔâ¡á«ç¡¤ÒäÃ �́ (XOS) 

  ¨. äÍâ«ÁÍÅâ·ÍÍÅÔâ¡á«ç¡¤ÒäÃ �́ (IMO)

ñ.ó ÊÑ§à¤ÃÒÐË �¨Ò¡»¯Ô¡ÔÃÔÂÒà¤ÁÕ àª‹¹ lactulose áÅÐ 

alcohol sugar  (ÃÙ»·Õè ò) â´Â·ÑèÇä»¡ÒÃÊÑ§à¤ÃÒÐË �¾ÃÕäºâÍ

μ Ô¡¨Ò¡¡ÒÃàÃ‹§»¯Ô¡ÔÃÔÂÒ¢Í§àÍ¹ä«Á �¨Ò¡áº¤·ÕàÃÕÂÁÕ¢ŒÍ´Õ¡Ç‹Ò

¾ÃÕäºâÍμ Ô¡·ÕèÊ¡Ñ´ÁÒ¨Ò¡¾×ª ã¹´ŒÒ¹»ÃÔÁÒ³¼Å¼ÅÔμ·ÕèÊÙ§¡Ç‹Ò 

μ Œ¹·Ø¹¡ÒÃÊÑ§à¤ÃÒÐË �¶Ù¡¡Ç‹Ò áÅÐ ÊÒÁÒÃ¶¤Çº¤ØÁª¹Ô´áÅÐ

¤ÇÒÁÂÒÇ¢Í§ÊÒÂÍÍÅÔâ¡á«ç¡¤ÒäÃ´ �¾ÃÕäºâÍμ Ô¡·ÕèÊÑ§à¤ÃÒÐË �

¢Öé¹ä´Œ 

»˜¨¨ØºÑ¹¤ÇÒÁμ ŒÍ§¡ÒÃã¹¡ÒÃºÃÔâÀ¤ÍÒËÒÃ¡ÅØ‹Á¿˜§¡ �ªÑ¹

¹ÑÅÍÍÅÔâ¡á«ç¡¤ÒäÃ �́ÁÕÊÙ§¢Öé¹ â´Âà©¾ÒÐã¹¡ÅØ‹Á MOS áÅÐ 

IMO â´ÂÁÕ¡ÒÃ¼ÊÁ¾ÃÕäºâÍμ Ô¡àËÅ‹Ò¹Õéã¹¼ÅÔμÀÑ³± �ÍÒËÒÃ

»ÃÐàÀ·μ ‹Ò§æ ä´Œá¡‹ à¤Ã×èÍ§´×èÁÊØ¢ÀÒ¾ ¹Á¼§ÊíÒËÃÑº·ÒÃ¡  

ÍÒËÒÃÊíÒËÃÑº¼ÙŒ»†ÇÂ ¹Áà»ÃÕéÂÇ âÂà¡ÔÃ�μ à»š¹μŒ¹ ÍÂ‹Ò§äÃ¡çμÒÁ 

¾ÃÕäºâÍμ Ô¡·Ñé§ÊÍ§ª¹Ô´¹Õé ·ÕèÁÕ¢ÒÂàªÔ§¾Ò³ÔªÂ �ÂÑ§ÁÕ¢Õ´¨íÒ¡Ñ´·Ñé§

ã¹ Œ́Ò¹»ÃÔÁÒ³·Õè¼ÅÔμä Œ́·íÒãËŒÃÒ¤Ò¢ÒÂ¤‹Í¹¢ŒÒ§ÊÙ§ áÅÐ¢¹Ò´

¤ÇÒÁÂÒÇ¢Í§ÍÍÅÔâ¡á«ç¡¤ÒäÃ �́ ÁÑ¡»ÃÐ¡Íº Œ́ÇÂË¹‹ÇÂ¡ÅÙâ¤Ê 

μ‹Í¡Ñ¹ ò-ô Ë¹‹ÇÂà·‹Ò¹Ñé¹ â´ÂÍÒÈÑÂ¡ÒÃàÃ‹§»¯Ô¡ÔÃÔÂÒ¡ÒÃÂ‹ÍÂ

á»‡§´ŒÇÂàÍ¹ä«Á � α-amylase, MOS-forming amylase ËÃ×Í 

pullulanase/ isoamylaseô-ö ÊíÒËÃÑº¼ÅÔμÀÑ³± � MOS áÅÐ

àÍ¹ä«Á� β-amylase Ã‹ÇÁ¡Ñº α-glucosidase÷ ÊíÒËÃÑº¼ÅÔμÀÑ³±� 

IMO áÅÐ¨Ò¡¡ÒÃÈÖ¡ÉÒ¤Ø³ÊÁºÑμ Ô·Ò§ªÕÇÀÒ¾¢Í§¾ÃÕäºâÍμ Ô¡ 

¾ºÇ‹Ò¾ÃÕäºâÍμ Ô¡ÊÒÂÂÒÇÊÒÁÒÃ¶·¹ÍÂÙ‹ã¹·Ò§à´Ô¹ÍÒËÒÃ¢Í§

ÊÔè§ÁÕªÕÇÔμä Œ́¹Ò¹¡Ç‹Ò áÅÐÊÒÁÒÃ¶¡ÃÐμ ØŒ¹â¾ÃäºâÍμ Ô¡ä Œ́́ Õ¡Ç‹Òø
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ÃÙ»·Õè ò â¤Ã§ÊÃŒÒ§¢Í§ ¡. Lactulose áÅÐ ¢. Alcohol sugar (Xylitol)

ò. »ÃÐàÀ·¢Í§¾ÃÕäºâÍμ Ô¡ò,ù

ò.ñ ¹íéÒμÒÅáÅÐÍÍÅÔâ¡á«ç¡¤ÒäÃ �́ (sugar and oligo-

  saccharides)

à»š¹¾ÃÕäºâÍμ Ô¡¡ÅØ‹ÁãËÞ‹·ÕèÊØ´ ¨Ñ´à»š¹¾Ç¡ short-chain 

oligosaccharide ·Õèà»š¹ non- digestible oligosaccharide 

(NDO) »ÃÐ¡Íº´ŒÇÂ¹íéÒμÒÅμ Ñé§áμ ‹ ò-òð Ë¹‹ÇÂ μ ÑÇÍÂ‹Ò§àª‹¹ 

raffinose, stachyose, FOS, GOS, MOS, XOS, áÅÐ IMO  

ò.ò ¹íéÒμÒÅáÍÅ¡ÍÎÍÅ� (alcohol sugar)

à»š¹ÍÍÅÔâ¡á«ç¡¤ÒäÃ´ �¾ÃÕäºâÍμ Ô¡·ÕèÁÕ¤ ‹Ò´Ñª¹Õ¡ÒÃ

ÊÑ§à¤ÃÒÐË �¾ÍÅÔàÁÍÃ � (degree of polymerization) à¾ÕÂ§ 

ñ-ò μ ÑÇ μ ÑÇÍÂ‹Ò§ÊÒÃã¹¡ÅØ‹Á¹Õé ä´Œá¡‹ maltitol, sorbitol, 

isomalt áÅÐ xylitol à»š¹μŒ¹ ã¹ºÒ§¤ÃÑé§ÊÒÁÒÃ¶àÃÕÂ¡¹íéÒμÒÅ

áÍÅ¡ÍÎÍÅ�Ç‹Ò “polyol” ãªŒà»š¹ÊÒÃãËŒ¤ÇÒÁËÇÒ¹ ·ÕèÁÕÃÐ´Ñº

¤ÇÒÁËÇÒ¹à»š¹¤ÃÖè§Ë¹Öè§¢Í§¹íéÒμÒÅ«Ùâ¤ÃÊ ¹íéÒμÒÅáÍÅ¡ÍÎÍÅ�

¨Ð¶Ù¡´Ù́ «Ñºã¹ÅíÒäÊŒàÅç¡ä Œ́ªŒÒ¡Ç‹Ò¹íéÒμÒÅ«Ùâ¤ÃÊ ̈ Ö§·íÒãËŒÃÐ´Ñº

¹íéÒμÒÅã¹àÅ×Í´à¾ÔèÁ¢Öé¹ÍÂ‹Ò§ªŒÒæ ¹ÔÂÁãªŒà»š¹ÊÒÃãËŒ¤ÇÒÁ 

ËÇÒ¹ã¹¼ÅÔμÀÑ³±�»ÃÐàÀ· diet food

ò.ó Resistant starch

¨Ñ´à»š¹¾ÍÅÔá«ç¡¤ÒäÃ´ �¾ÃÕäºâÍμ Ô¡·ÕèäÁ‹¶Ù¡Â‹ÍÂ áÅÐ

´Ù´«ÖÁã¹·Ò§à´Ô¹ÍÒËÒÃ¢Í§Á¹ØÉÂ� à¹×èÍ§¨Ò¡à»š¹á»‡§·ÕèÁÕÍ§¤�

»ÃÐ¡Íº¢Í§ÍÐÁÕâÅà¾¡μ Ô¹ (amylopectin) ÁÒ¡¡Ç‹ÒÃŒÍÂÅÐ 

òð-òõ

ò.ô Non-starch polysaccharides (NSPs)

¨Ñ́ à»š¹¾ÍÅÔá«ç¡¤ÒäÃ �́¾ÃÕäºâÍμ Ô¡·Õèä Œ́ÃÑº¨Ò¡¾×ª ä Œ́á¡‹ 

à¾ç¡μ Ô¹ (pectin), à«ÅÅÙâÅÊ  (cellulose), àÎÁÔà«ÅÅÙâÅÊ (hemi-

celluloses), guar gum áÅÐ ä«áÅ¹ (xylan)

ò.õ ÍÔ¹¹ÙÅÔ¹ (Inulin) (ÃÙ»·Õè ó)

¨Ñ́ à»š¹¾ÍÅÔá«ç¡¤ÒäÃ �́¾ÃÕäºâÍμ Ô¡·Õè¾×ªà¡çºäÇŒà»š¹ÍÒËÒÃ 

¾ºã¹¾×ªÁÒ¡ÁÒÂËÅÒÂª¹Ô´ àª‹¹ ÃÒ¡ªÔ¤ÍÃÕ ËÑÇÍÒÃ �·Ôâª¡ 

ËÑÇËÍÁ ËÑÇ¡ÃÐà·ÕÂÁ àËç´ ¡ÅŒÇÂ áÅÐË¹‹ÍäÁŒ½ÃÑè§ à»š¹μ Œ¹   

ÃÙ»·Õè ó â¤Ã§ÊÃŒÒ§¢Í§ÍÔ¹¹ÙÅÔ¹ (n = ¿ÃØ¡âμÊ = ~óõ Ë¹‹ÇÂ)
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ò.ö Related mucopolysaccharides

à»š¹¾ÍÅÔá«ç¡¤ÒäÃ´ �â¤Ã§ÊÃŒÒ§¢Í§ÊÑμÇ �äÁ‹ÁÕ¡ÒÃáμ¡

¡Ôè§¡ŒÒ¹ »ÃÐ¡Íº´ŒÇÂÊÒÂ¢Í§¤ÒÃ �âºäÎà´Ãμ·ÕèÁÕ¹íéÒμÒÅÍÐÁÔ

â¹¾Ç¡àÎ¡â««ÒÁÕ¹ (hexosamine) áÅÐ¡Ã´ÂÙâÃ¹Ô¡ ÅÑ¡É³Ð

à´‹¹·Õè¾ºä´Œã¹â¤Ã§ÊÃŒÒ§¢Í§¹íéÒμÒÅÁÔÇâ¤¾ÍÅÔá«ç¡¤ÒäÃ´ �

¤×Í ¹íéÒμÒÅã¹Ë¹‹ÇÂ«íéÒä´á«ç¡¤ÒäÃ´ �¢Í§ÁÔÇâ¤¾ÍÅÔá«ç¡¤Ò

äÃ´ �ÍÂ‹Ò§¹ŒÍÂ ñ Ë¹‹ÇÂ ÁÕËÁÙ‹«ÑÅà¿μËÃ×ÍËÁÙ‹¤ÒÃ �ºÍ¡«ÔàÅμ

·ÕèáÊ´§»ÃÐ¨ØÅº ´Ñ§¹Ñé¹¨Ö§¨Ñ´à»š¹â»Ãμ Õ¹-¤ÒÃ �âºäÎà´Ãμ¾ÍÅÔ

á«ç¡¤ÒäÃ �́¾ÃÕäºâÍμ Ô¡ «Öè§¶Ù¡ÊÃŒÒ§¢Öé¹â´Â goblet cells ·ÕèÍÂÙ‹

ã¹àÂ×èÍºØ¼ÔÇÅíÒäÊŒ à»š¹ÊÒÃμ Ñé§μ Œ¹ËÅÑ¡ÊíÒËÃÑº¡ÒÃËÁÑ¡ã¹ÅíÒäÊŒ  

μ ÑÇÍÂ‹Ò§àª‹¹ ¤Í¹´ÃÍÂμ Ô¹«ÑÅà¿μ (chondroitin sulfate), àÎ»Ò

ÃÕ¹ (heparin), ÊÒÃ¤Ñ´ËÅÑè§¨Ò¡μ ÑºÍ‹Í¹ (pancreatic secretion) 

áÅÐ ÊÒÃ¤Ñ´ËÅÑè§¨Ò¡áº¤·ÕàÃÕÂ (bacterial secretion)

ò.÷ â»Ãμ Õ¹áÅÐà¾»ä·´ � (Proteins and peptides)

¾ÃÕäºâÍμ Ô¡¡ÅØ‹Á¹Õéä´Œ¨Ò¡ÊÒÃÍÒËÒÃ¡ÅØ‹Áâ»Ãμ Õ¹ áÅÐ

ÀÒÂËÅÑ§à¡Ô´¡ÒÃ´Ñ´á»Ã´ŒÇÂàÍ¹ä«Á �ã¹ÃÐººÂ‹ÍÂÍÒËÒÃ 

(digestive enzymes) ¨¹ä´Œà»š¹ÊÒÂà¾»ä·´ �ÊÑé¹æ áμ ‹¾ºä´Œ

¹ŒÍÂ¡Ç‹Ò¾ÃÕäºâÍμ Ô¡ã¹¡ÅØ‹Á¤ÒÃ �âºäÎà´Ãμ

ó. ¡ÒÃÊÑ§à¤ÃÒÐË�¾ÃÕäºâÍμ Ô¡»ÃÐàÀ·
ÍÍÅÔâ¡á«ç¡¤ÒäÃ´ �¨Ò¡àÍ¹ä«Á �

ó.ñ ¡ÒÃ»ÃÐÂØ¡μ�ãªŒàÍ¹ä«Á �ã¹¡ÒÃ¼ÅÔμÁÍÅâ·ÍÍÅÔâ¡

   á«ç¡¤ÒäÃ �́ (MOS)

MOS ¨Ñ´à»š¹¿˜§¡ �ªÑ¹¹ÑÅÍÍÅÔâ¡á«ç¡¤ÒäÃ´ � »ÃÐ¡Íº

´ŒÇÂÊ‹Ç¹¼ÊÁ·ÕèÁÕË¹‹ÇÂÂ‹ÍÂ¡ÅÙâ¤Ê ñ-ø Ë¹‹ÇÂ·Õèàª×èÍÁμ ‹Í¡Ñ¹

´ŒÇÂ¾Ñ¹¸Ð α-1,4 ä¡Åâ¤«Ô´Ô¡ »˜¨¨ØºÑ¹ MOS ä´ŒÃÑº¤ÇÒÁ

Ê¹ã¨ÁÒ¡ à¹×èÍ§¨Ò¡ÁÕ¤Ø³ÊÁºÑμ Ôà»š¹¾ÃÕäºâÍμ Ô¡·ÕèäÁ‹¶Ù¡Â‹ÍÂ

Œ́ÇÂàÍ¹ä«Á�ã¹ÃÐºº·Ò§à´Ô¹ÍÒËÒÃ¢Í§Á¹ØÉÂ� (non-digestible 

oligosaccharides, NDOs) áμ‹ÊÒÁÒÃ¶à»š¹ÍÒËÒÃ¢Í§â¾ÃäºâÍ

μ Ô¡ã¹ÅíÒäÊŒãËÞ‹ «Öè§ÊÒÁÒÃ¶Â‹ÍÂ MOS ãËŒà»š¹ short chain 

fatty acid (SCFA) àª‹¹ acetate, propionate, butyrate áÅÐ 

lactate ÃÇÁ·Ñé§¡�Ò« H
2
, CO

2
, CH

4
 áÅÐ SCFA ·Õèà¡Ô´¢Öé¹¹Õé¨Ð

·íÒãËŒ¤‹Ò pH ·ÕèÅíÒäÊŒãËÞ‹Å´Å§ÁÕ¼ÅãËŒà¡Ố ¡ÒÃÂÑºÂÑé§¡ÒÃà¨ÃÔÞ

àμ Ôºâμ¢Í§áº¤·ÕàÃÕÂ¡‹ÍâÃ¤ (pathogenic bacteria)ñ,ò ´ŒÇÂ

àËμ Ø¼Åμ ‹Ò§æ àËÅ‹Ò¹Õé¨Ö§ä´ŒÁÕ¡ÒÃ¼ÊÁ MOS Å§ä»ã¹ÍÒËÒÃ

ËÅÒÂª¹Ố  à¾×èÍà¾ÔèÁ¤Ø³¤‹Ò ËÃ×Í»ÃÑº»ÃØ§¤Ø³ÊÁºÑμ Ô¢Í§ÍÒËÒÃ 

¨Ò¡ÃÒÂ§Ò¹¢Í§ Sako áÅÐ¤³Ðã¹»‚ ¤.È. ñùùùô  ¾ºÇ‹Ò

ÁÍÅâ·ÍÍÅÔâ¡á«ç¡¤ÒäÃ �́â´Âà©¾ÒÐª¹Ô´ maltotetraose (G
4
) 

ä Œ́¶Ù¡ãªŒÍÂ‹Ò§¡ÇŒÒ§¢ÇÒ§ã¹ÀÒ¤ÍØμÊÒË¡ÃÃÁÍÒËÒÃ ÁÕ¡ÒÃ¼ÅÔμ

¢Öé¹ã¹ÃÙ» Fuji-Oligo G
4
 #450 and #470 â´ÂºÃÔÉÑ· Nihon 

Shokuhin Kako Co., Ltd. ¨Ò¡¡ÒÃàÃ‹§»¯Ô¡ÔÃÔÂÒ¡ÒÃÂ‹ÍÂá»‡§

¢Í§àÍ¹ä«Á � G
4
–forming amylase (E.C. 3.2.1.60) «Öè§à»š¹ 

exo-enzyme ¨Ò¡ Pseudomonas stutzeri Ã‹ÇÁ¡ÑºàÍ¹ä«Á � 

pullulanase (E.C. 3.2.1.41)  ËÃ×Í isoamylase (E.C. 3.2.1.68) 

à»š¹ debranching enzyme ̈ Ò¡ Klebsiella pneumoniae  à¾×èÍ

ª‹ÇÂà¾ÔèÁ¼Å¼ÅÔμ G
4
 ã¹»‚ ¤.È. òððñ Martin áÅÐ¤³Ðõ ä Œ́

ÃÒÂ§Ò¹¡ÒÃÊÑ§à¤ÃÒÐË � MOS ´ŒÇÂàÍ¹ä«Á � CGTase (E.C. 

2.4.1.19) ¨Ò¡ Thermoanaerobacter sp. â´ÂÍÒÈÑÂ¡ÒÃàÃ‹§

»¯Ô¡ÔÃÔÂÒ intermolecular transglucosylation â´ÂãªŒá»‡§/ä«â¤Å

à´¡« �·ÃÔ¹à»š¹ÊÑºÊàμÃ·μ ÑÇãËŒ (glucosyl donor) áÅÐ¡ÅÙâ¤Ê

à»š¹ÊÑºÊàμÃ·μ ÑÇÃÑº (acceptor) MOS ÁÕ¤Ø³ÊÁºÑμ Ôã¹¡ÒÃãªŒà»š¹

ÊÒÃãËŒ¤ÇÒÁËÇÒ¹·ÕèäÁ‹ãËŒ¾ÅÑ§§Ò¹ ̈ Ö§àËÁÒÐà»š¹Ê‹Ç¹»ÃÐ¡Íº

ã¹ÍÒËÒÃ¨íÒ¾Ç¡ liquid diet »‡Í§¡Ñ¹¡ÒÃ´Ù´¹íéÒ μ ‹Íμ ŒÒ¹¨ØÅªÕ¾ 

»‡Í§¡Ñ¹¡ÒÃà»ÅÕèÂ¹á»Å§¢Í§ÊÕÍÒËÒÃ à»š¹μ Œ¹

ó.ò ¡ÒÃ»ÃÐÂØ¡μ�ãªŒàÍ¹ä«Á �ã¹¡ÒÃ¼ÅÔμäÍâ«ÁÍÅâ·ÍÍ

ÅÔâ¡á«ç¡¤ÒäÃ �́ (IMO)

ÃÙ»·Õè ô  â¤Ã§ÊÃŒÒ§¢Í§äÍâ«ÁÍÅâ·ÍÍÅÔâ¡á«ç¡¤ÒäÃ �́ (IMO) ª¹Ô´ ¡. isomaltose, ¢. isomaltotriose áÅÐ ¤. panose

HO
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IMO ̈ Ñ́ à»š¹¿̃§¡�ªÑ¹¹ÑÅÍÍÅÔâ¡á«ç¡¤ÒäÃ �́ »ÃÐ¡Íº Œ́ÇÂ

Ë¹‹ÇÂÂ‹ÍÂ¡ÅÙâ¤Ê·Õèàª×èÍÁμ ‹Í¡Ñ¹´ŒÇÂ¾Ñ¹¸Ð α-1,6 áÅÐÍÒ¨ÁÕ

ËÃ×ÍäÁ‹ÁÕ¾Ñ¹¸Ð α-1,4 ä¡Åâ¤«Ố Ô¡ñ,ò IMO ä Œ̈́ Ò¡¡ÃÐºÇ¹¡ÒÃ

ËÁÑ¡¢Í§ÍÒËÒÃáÅÐ¹íéÒμÒÅ àª‹¹ ÊÒà¡ «ÍÊ¶ÑèÇàËÅ×Í§ áÅÐ

¹íéÒ¼Öé§ñð ¡ÒÃ¼ÅÔμ IMO àªÔ§¾Ò³ÔªÂ �ãªŒá»‡§à»š¹ÊÒÃμ Ñé§μ Œ¹

Ã‹ÇÁ¡ÑºàÍ¹ä«Á � ó ª¹Ô´ àÃÔèÁ¨Ò¡¡ÒÃ·íÒ§Ò¹¢Í§àÍ¹ä«Á � 

α-amylase (E.C. 3.2.1.1) áÅÐ pullulanase (E.C. 3.2.1.41) 

à¾×èÍà»ÅÕèÂ¹á»‡§à»š¹ MOS μ‹Í¨Ò¡¹Ñé¹àÍ¹ä«Á� α-glucosidase 

(E.C. 3.2.1.20) ̈ ÐàÃ‹§»¯Ô¡ÔÃÔÂÒ¡ÒÃâÂ¡ÂŒÒÂ α-1,4 ÁÍÅâ·ÍÍÅÔâ¡

á«ç¡¤ÒäÃ �́ä»ÊÃŒÒ§à»š¹ α-1,6 ÁÍÅâ·ÍÍÅÔâ¡á«ç¡¤ÒäÃ �́à¾×èÍ

ÊÃŒÒ§ IMOññ ã¹»‚ ¤.È. ñùùó Sheu áÅÐ¤³Ðñò ÊÒÁÒÃ¶

ãªŒàÍ¹ä«Á � α-transglucosidase (E.C. 2.4.1.24) ¨Ò¡ Asper-

gillus niger ATCC 42418 à¾ÕÂ§ª¹Ô´à´ÕÂÇã¹¡ÒÃÊÑ§à¤ÃÒÐË� 

IMO ¼ÊÁª¹Ô´ isomaltose, isomaltotriose áÅÐ panose 

(ÃÙ»·Õè ô)  Œ́ÇÂÇÔ¸Õ¡ÒÃ¹ÕéÁÕ¡ÒÃ¼ÅÔμã¹àªÔ§¾Ò³ÔªÂ�ãªŒª×èÍ·Ò§¡ÒÃ

¤ŒÒÇ‹Ò IMO syrup  â´ÂãªŒá»‡§¢ŒÒÇâ¾´à»š¹ÊÑºÊàμÃ· μ ‹ÍÁÒ

»‚ ¤.È. òððò Lee áÅÐ¤³Ðñó  ÃÒÂ§Ò¹¡ÒÃãªŒàÍ¹ä«Á �

áÍÁÔâÅÁÍÅà·Ê (amylomaltase, AM; EC 2.4.1.25)  ¨Ò¡ 

Thermotoga maritima Ã‹ÇÁ¡ÑºàÍ¹ä«Á �ÁÍÅâ· Ô̈¹Ô¡áÍÁÔàÅÊ 

(maltogenic amylase, MA; EC 3.2.1.133) ¨Ò¡ Bacillus 

stearothermophilus ã¹¡ÒÃ¼ÅÔμ IMO  à»š¹¹íéÒμÒÅ¾ÃÕäºâÍμ Ô¡

·Õèà»š¹ÊÒÃãËŒ¤ÇÒÁËÇÒ¹  äÁ‹ãËŒ¾ÅÑ§§Ò¹ à¹×èÍ§¨Ò¡äÁ‹ÊÒÁÒÃ¶

Â‹ÍÂä Œ́́ ŒÇÂàÍ¹ä«Á�ã¹ÃÐºº·Ò§à´Ô¹ÍÒËÒÃ  àËÁÒÐÊíÒËÃÑºãªŒ

à»š¹ÊÒÃ·´á·¹¹íéÒμÒÅã¹¼ÙŒ»†ÇÂàºÒËÇÒ¹ ËÃ×ÍãªŒà»š¹¹íéÒμÒÅ

μ ŒÒ¹¿˜¹¼Ø à¹×èÍ§¨Ò¡ÁÕ¤Ø³ÊÁºÑμ Ôã¹¡ÒÃÂÑºÂÑé§àÍ¹ä«Á �áÍÁÔàÅÊ

ã¹¹íéÒÅÒÂ·Õèà»š¹ÊÒàËμ Ø·íÒãËŒ¿̃¹¼Ø áÅÐã¹»‚ ¤.È. òððø Sung 

áÅÐ¤³Ðñô ÃÒÂ§Ò¹¡ÒÃãªŒàÍ¹ä«Á� dextransucrase ̈ Ò¡ Leu-

conostoc mesenteroides ÊÑ§à¤ÃÒÐË � IMO ¢¹Ò´ DP ò-ù  

Ë¹‹ÇÂ¨Ò¡ÊÑºÊàμÃ·μ ÑÇãËŒ«Ùâ¤ÃÊáÅÐμ ÑÇÃÑºÁÍÅâ·Ê 

IMO à»š¹¿̃§¡�ªÑ¹¹ÑÅÍÍÅÔâ¡á«ç¡¤ÒäÃ �́·Õèä Œ́ÃÑº¤ÇÒÁ¹ÔÂÁ

ÍÂ‹Ò§ÊÙ§ â´Âà©¾ÒÐã¹ÍØμÊÒË¡ÃÃÁÍÒËÒÃÊØ¢ÀÒ¾ à¹×èÍ§¨Ò¡

ÁÕ¤Ø³ÊÁºÑμ Ôà»š¹¾ÃÕäºâÍμ Ô¡ ÊÒÁÒÃ¶¶Ù¡ËÁÑ¡â´Ââ¾ÃäºâÍμ Ô¡

ãËŒ butyrate ä´Œ «Öè§ butyrate ·Õèà¡Ô´¢Öé¹¨Ðª‹ÇÂ¡ÃÐμ ØŒ¹ãËŒà«ÅÅ �

ËÂǾ ¡ÒÃà¨ÃÔÞàμ Ôºâμ«Öè§¹íÒä»ÊÙ‹¡ÒÃμÒÂμÒÁ¸ÃÃÁªÒμ Ô¢Í§à«ÅÅ�

áººÍÐ¾Í¾â·«ÔÊ (apoptosis) ̈ Ò¡¤Ø³ÊÁºÑμ Ô¹Õé ª‹ÇÂÊ¹ÑºÊ¹Ø¹

Ç‹Ò IMO ÍÒ¨ÁÕÄ·¸Ôìμ ŒÒ¹¡ÒÃà¡Ô´ÁÐàÃç§ÅíÒäÊŒãËÞ‹ä´Œñ,ò â´Â 

IMO ·ÕèÁÕÊÒÂÂÒÇä Œ́ÃÑº¤ÇÒÁÊ¹ã¨ÁÒ¡à»š¹¾ÔàÈÉ à¹×èÍ§¨Ò¡ÁÕ

»ÃÐÊÔ·¸ÔÀÒ¾·íÒãËŒ bifidobacteria ã¹ÅíÒäÊŒ¢Í§Á¹ØÉÂ�à¨ÃÔÞä Œ́

´Õ¡Ç‹ÒÊÒÂÊÑé¹ñõ-ñ÷ ´Ñ§¹Ñé¹·íÒãËŒÁÕ¹Ñ¡ÇÔ¨ÑÂËÅÒÂ¡ÅØ‹ÁÊ¹ã¨·Õè¨Ð

ÊÑ§à¤ÃÒÐË� IMO ãËŒÍ§¤�»ÃÐ¡ÍºËÅÑ¡ÁÕÊÒÂÂÒÇÁÒ¡¡Ç‹Ò DP 

ó ·ÕèÁÕ¢ÒÂã¹àªÔ§¾Ò³ÔªÂ�

ô. »ÃÐâÂª¹�¢Í§¾ÃÕäºâÍμ Ô¡μ ‹ÍÊØ¢ÀÒ¾¼ÙŒºÃÔâÀ¤
ô.ñ ºÃÃà·ÒÍÒ¡ÒÃ·ŒÍ§¼Ù¡ñø,ñù

¾ÃÕäºâÍμ Ô¡¨Ñ´à»š¹ÍÍÅÔâ¡á«ç¡¤ÒäÃ´ �«Öè§ÁÕ¤Ø³ÊÁºÑμ Ô

¤ÅŒÒÂÍÒËÒÃàÊŒ¹ãÂ «Öè§¨Ð¶Ù¡ËÁÑ¡áÅÐàÁá·ºÍäÅ« �´ŒÇÂ

áº¤·ÕàÃÕÂ·ÕèÅíÒäÊŒãËÞ‹ä Œ́à»š¹¡�Ò«ª¹Ố μ‹Ò§æ àª‹¹ H
2
S, H

2
, CO

2
, 

NH
3
 áÅÐ CH

4 
¡�Ò«ª¹Ô´μ ‹Ò§æ ·Õè¼ÅÔμ¨Ò¡¡ÃÐºÇ¹¡ÒÃËÁÑ¡¨Ð

à¾ÔèÁ»ÃÔÁÒμÃáÅÐÅ´ transit time ¢Í§¡ÒÃÂ‹ÍÂÍÒËÒÃã¹ÅíÒäÊŒ 

Ê‹Ç¹ãËÞ‹»˜ÞËÒÍÒ¡ÒÃ·ŒÍ§¼Ù¡à¡Ô´¨Ò¡ slow transit time 

´Ñ§¹Ñé¹¡ÒÃÅ´ transit time ¨Ö§ª‹ÇÂºÃÃà·ÒÍÒ¡ÒÃ·ŒÍ§¼Ù¡ä´Œ

¹Í¡¨Ò¡¹Õé¾ÃÕäºâÍμ Ô¡ÂÑ§ª‹ÇÂà¾ÔèÁ»ÃÔÁÒ³¹íéÒã¹ÅíÒäÊŒ 

áÅÐ¼ÅÔμ short chain carboxylic acids àª‹¹ acetate, pro-

pionate, butyrate áÅÐ lactate ¨Ò¡¡ÃÐºÇ¹¡ÒÃËÁÑ¡´ŒÇÂ

áº¤·ÕàÃÕÂ «Öè§¼Å¨Ò¡¡ÒÃà¾ÔèÁ¢Öé¹¢Í§»ÃÔÁÒ³¹íéÒáÅÐ¡Ã´ã¹

ÅíÒäÊŒ ¨ÐÊ‹§¼ÅãËŒà¾ÔèÁ¡ÒÃºÕºμÑÇ¢Í§ÅíÒäÊŒ ·íÒãËŒà¡Ô´¡ÒÃ¢Ñº

ÍØ¨¨ÒÃÐä´Œ§‹ÒÂ¢Öé¹

ô.ò Å´¤‹Ò¾ÕàÎª (pH) ¢Í§ÅíÒäÊŒáÅÐ¼ÅÔμ Short Chain 

  Fatty Acids (SCFA)ñ,ò,ñù

¡ÃÐºÇ¹¡ÒÃËÁÑ¡â»Ãμ Õ¹ã¹ÅíÒäÊŒ̈ ÐÊ‹§¼ÅãËŒ¤‹Ò pH ¢Í§

ÅíÒäÊŒÊÙ§¨Ò¡¼Å¢Í§¡ÒÃ¼ÅÔμ¡ �Ò«áÍÁâÁà¹ÕÂ (NH
3
) ¾ºä´Œã¹ 

Crohn’s disease ã¹¢³Ð·Õè¡ÃÐºÇ¹¡ÒÃËÁÑ¡¤ÒÃ �âºäÎà´Ãμ

¾ÃÕäºâÍμ Ô¡·ÕèÅíÒäÊŒãËÞ‹ãËŒà»š¹ SCFA ä´Œá¡‹ acetate, propio-

nate, butyrate «Öè§ SCFA ·Õèà¡Ô´¢Öé¹¨Ð·íÒãËŒ pH Å´Å§ ÁÕ¼ÅãËŒ

à¡Ô´¡ÒÃÂÑºÂÑé§¡ÒÃà¨ÃÔÞ¢Í§ pathogenic bacteria áμ ‹Ê‹§àÊÃÔÁ

¡ÒÃà¨ÃÔÞ¢Í§ lactic acid bacteria áÅÐ bifidobacteria ¹Í¡¨Ò¡

¹Õé acetate, propionate áÅÐ butyrate ·Õèà¡Ô´¢Öé¹ÂÑ§ãªŒà»š¹áËÅ‹§

¾ÅÑ§§Ò¹·ÕèÊíÒ¤ÑÞ¢Í§Ã‹Ò§¡ÒÂ¼‹Ò¹ÇÑ¯¨Ñ¡Ãà¤ÃºÊ � (Krebs cycle)  

ô.ó Å´ÀÒÇÐàÊÕèÂ§μ ‹ÍâÃ¤ÁÐàÃç§ÅíÒäÊŒãËÞ‹ 

ã¹»‚¤.È. òððö Gibson áÅÐ Rastallò ä´ŒÃÒÂ§Ò¹

äÇŒÇ‹Ò butyrate ·Õèà¡Ô´¢Öé¹¨Ò¡¡ÃÐºÇ¹¡ÒÃËÁÑ¡¾ÃÕäºâÍμ Ô¡

´ŒÇÂáº¤·ÕàÃÕÂ·ÕèÁÕ»ÃÐâÂª¹ �ã¹·Ò§à´Ô¹ÍÒËÒÃ ÊÒÁÒÃ¶ª‹ÇÂ

¡ÃÐμ Ø Œ¹ãËŒà«ÅÅ �ËÂØ´¡ÒÃà¨ÃÔÞàμ Ôºâμ ËÂØ´¡ÒÃà»ÅÕèÂ¹á»Å§

¢Í§à«ÅÅ� áÅÐÂÑ§ÊÒÁÒÃ¶ª‹ÇÂà¾ÔèÁ¡ÒÃμÒÂμÒÁ¸ÃÃÁªÒμ Ô¢Í§

à«ÅÅ � (apoptosis) «Öè§¤Ø³ÊÁºÑμ Ô·Ñé§ ó »ÃÐ¡ÒÃ¹Õé ÍÒ¨ÁÕÄ·¸Ôì

ã¹¡ÒÃμ ŒÒ¹ÁÐàÃç§ä´Œ

ô.ô ª‹ÇÂã¹¡ÒÃ´Ù´«ÖÁ Ca2+ áÅÐ Mg2+

ã¹»‚ ¤.È. òððñ Scholz-Ahrens áÅÐ¤³Ðòð ä Œ́ÃÒÂ§Ò¹

äÇŒÇ‹Ò¼Å¡ÃÐ·º·Ò§ÍŒÍÁ¨Ò¡¡ÃÐºÇ¹¡ÒÃËÁÑ¡¾ÃÕäºâÍμ Ô¡·Õè

·íÒãËŒ¤‹Ò pH ¢Í§·Ò§à´Ô¹ÍÒËÒÃÅ´Å§ (à¾ÔèÁ cation ion) ª‹ÇÂ

ãËŒÁÕ¡ÒÃà¾ÔèÁ¤ÇÒÁà¢ŒÁ¢Œ¹¢Í§ Ca2+ áÅÐ Mg2+  ã¹ÅíÒäÊŒãËÞ‹ 

·íÒãËŒÁÕ¡ÒÃ´Ù´«ÑºáÃ‹¸Òμ Ø·Õè´Õ¢Öé¹  à»š¹»ÃÐâÂª¹�μ ‹Í¡ÒÃ»‡Í§¡Ñ¹

âÃ¤¡ÃÐ Ù́¡¾ÃØ¹
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ô.õ ª‹ÇÂÅ´ÃÐ´Ñº LDL ã¹àÅ×Í´ 

ÁÕÃÒÂ§Ò¹¡ÒÃãªŒÊÒÃÊ¡Ñ´¨Ò¡ chicory («Öè§à»š¹áËÅ‹§

ÊÃŒÒ§ÍÔ¹¹ÙÅÔ¹¾ÃÕäºâÍμ Ô¡) áÅÐÍÔ¹¹ÙÅÔ¹  ¡ÑºË¹Ùà»š¹ÃÐÂÐàÇÅÒ 

ô ÊÑ»´ÒË � ¾ºÇ‹ÒË¹Ù¡ÅØ‹Á·Õèä´ŒÃÑºÊÒÃÊ¡Ñ´¨Ò¡ chicory áÅÐ

Ë¹Ù·Õèä Œ́ÃÑºÍÔ¹¹ÙÅÔ¹ ÁÕ»ÃÔÁÒ³ HDL à¾ÔèÁ¢Öé¹áÅÐÁÕ»ÃÔÁÒ³ LDL 

Å´Å§ÍÂ‹Ò§ÁÕ¹ÑÂÊíÒ¤ÑÞó,òñ

ô.ö ¡ÃÐμ ØŒ¹ÃÐººÀÙÁÔ¤ØŒÁ¡Ñ¹

¾ÃÕäºâÍμ Ô¡áÊ´§º·ºÒ··ÕèÊíÒ¤ÑÞÍÂ‹Ò§Ë¹Öè§ã¹¡ÒÃ

¡ÃÐμ Ø Œ¹¡ÒÃà¨ÃÔÞàμ Ôºâμ¢Í§ lactobacilli áÅÐ bifidobacteria 

¨Ö§Ê‹§¼Å·Ò§ÍŒÍÁμ ‹Í¡ÒÃ¡ÃÐμ Ø Œ¹ÃÐººÀÙÁÔ¤ØŒÁ¡Ñ¹ñ,ò,ù â´Â¨Ò¡

ÃÒÂ§Ò¹¢Í§ Kato áÅÐ¤³Ðã¹»‚¤.È. ñùùùòò ¾ºÇ‹Òáº¤·ÕàÃÕÂ  

lactobacilli ÊÒÁÒÃ¶¡ÃÐμ ØŒ¹¡ÒÃ·íÒ§Ò¹¢Í§âÁâ¹ä«· �/áÁ¤â¤Ã

¿Ò¨ã¹¡ÒÃÊÃŒÒ§ IL-12, TNFα áÅÐ IFN-Y «Öè§¨Ñ́ à»š¹ÊÒÃ¡ÅØ‹Á 
pro-inflammatory cytokines ËÃ×Í anti-inflammatory cytokines 

·ÕèÁÕº·ºÒ·ÊíÒ¤ÑÞã¹¡ÒÃμ ‹Íμ ŒÒ¹àª×éÍ¡‹ÍâÃ¤μ ‹Ò§æ ä Œ́á¡‹ äÇÃÑÊ 

áº¤·ÕàÃÕÂ â¾Ãâμ«ÑÇ ÃÇÁ·Ñé§ÊÒÃ¡‹ÍÁÐàÃç§

ÃÙ»·Õè õ â¤Ã§ÊÃŒÒ§¢Í§à«ÅâÅäºâÍÊà··ÃÐá«ç¡¤ÒäÃ �́

º·ÊÃØ»: ¾ÃÕäºâÍμ Ô¡ã¹Í¹Ò¤μ
μÒÁ·Õèä´ŒºÃÃÂÒÂä»áÅŒÇÇ‹Ò ¾ÃÕäºâÍμ Ô¡ÁÕ»ÃÐâÂª¹ �ã¹

ËÅÒÂæ ´ŒÒ¹ ¹Í¡àË¹×Í¨Ò¡¼Å¡ÃÐ·º·Õè´Õμ ‹ÍÊØ¢ÀÒ¾¢Í§¼ÙŒ

ºÃÔâÀ¤áÅŒÇ ¡ÒÃàμ ÔÁ¾ÃÕäºâÍμ Ô¡Å§ä»ã¹ÍÒËÒÃÂÑ§ª‹ÇÂã¹á§‹

¡ÒÃ»ÃÑº»ÃØ§¤Ø³ÀÒ¾¢Í§ÍÒËÒÃ àª‹¹ »‡Í§¡Ñ¹¤ÇÒÁª×é¹ (hygro-

scopic prevention) μ‹ÍμŒÒ¹àª×éÍáº¤·ÕàÃÕÂ (antimicrobial activ-

ity) »‡Í§¡Ñ¹¡ÒÃà»ÅÕèÂ¹á»Å§¢Í§ÊÕÍÒËÒÃ (color prevention)  

áÅÐª‹ÇÂ¤Çº¤ØÁ¨Ø´àÂ×Í¡á¢ç§¢Í§ÍÒËÒÃ (regulation of freez-

ing point) ª‹ÇÂà¾ÔèÁÃÊªÒμ Ô¢Í§¡ÒÃÃÑº»ÃÐ·Ò¹ (mouthfeel) 

à»š¹μ Œ¹ ´Ñ§¹Ñé¹¨Ö§ÁÕ¡ÒÃ¼ÊÁ¾ÃÕäºâÍμ Ô¡Å§ä»ã¹ÍÒËÒÃËÅÒÂ

ª¹Ô´ àª‹¹ âÂà¡ÔÃ �μ ¹Áà»ÃÕéÂÇ áÅÐ¹Á¼§ÊíÒËÃÑº·ÒÃ¡ à¾×èÍãËŒ

ÁÕ¤ÇÒÁã¡ÅŒà¤ÕÂ§¡Ñº¹íéÒ¹ÁáÁ‹ÁÒ¡·ÕèÊǾ  (ã¹¹íéÒ¹ÁáÁ‹̈ ÐÁÕ¾ÃÕäº

âÍμ Ô¡à»š¹Í§¤ �»ÃÐ¡Íºñ,ò) â´ÂÁØ‹§à¹Œ¹ã¹àÃ×èÍ§¡ÒÃÊ‹§àÊÃÔÁ

ÊØ¢ÀÒ¾ μÅÍ´¨¹¡ÒÃ»‡Í§¡Ñ¹ áÅÐÃÑ¡ÉÒâÃ¤ ¾ÃÕäºâÍμ Ô¡·Õè¹ÔÂÁ

àμ ÔÁÅ§ã¹¹Á¼§ÊíÒËÃÑºàÅÕéÂ§·ÒÃ¡ÁÑ¡à»š¹ª¹Ố ¡ÒáÅç¡â·ÍÍÅÔâ¡

á«ç¡¤ÒäÃ �́ ¿ÃØ¡â·ÍÍÅÔâ¡á«ç¡¤ÒäÃ �́ ËÃ×ÍÍÔ¹¹ÙÅÔ¹ à¾×èÍª‹ÇÂ

ãËŒÃÐºº¡ÒÃ¢Ñº¶‹ÒÂ¢Í§·ÒÃ¡·íÒ§Ò¹´Õ¢Öé¹ áÅÐÂÑ§ª‹ÇÂÂÑºÂÑé§

¡ÒÃà¨ÃÔÞàμ Ôºâμ¢Í§àª×éÍ¡‹ÍâÃ¤μ‹Ò§æ ä Œ́́ ŒÇÂ Ê‹§¼ÅãËŒ»̃¨¨ØºÑ¹

¡ÒÃÈÖ¡ÉÒÇÔ¨ÑÂ´ŒÒ¹¾ÃÕäºâÍμ Ô¡ã¹¡ÒÃ»‡Í§¡Ñ¹ áÅÐÃÑ¡ÉÒâÃ¤

ä´ŒÃÑº¤ÇÒÁ¹ÔÂÁÍÂ‹Ò§á¾Ã‹ËÅÒÂ  ·Ñé§ã¹ÊËÃÑ°ÍàÁÃÔ¡Ò ÂØâÃ» 

áÅÐàÍàªÕÂ à¹×èÍ§¨Ò¡¾ÃÕäºâÍμ Ô¡à»š¹ÊÒÃ·ÕèÁÕ¤ÇÒÁ»ÅÍ´ÀÑÂ

ÊÙ§ äÁ‹ÁÕ¼Å¢ŒÒ§à¤ÕÂ§ áÅÐà»š¹¡ÒÃÃÑ¡ÉÒ·Õèμ Œ¹àËμ Ø¢Í§âÃ¤ «Öè§

à¡Ô´¨Ò¡¤ÇÒÁäÁ‹ÊÁ´ØÅÃÐËÇ‹Ò§Ã‹Ò§¡ÒÂÁ¹ØÉÂ � áÅÐ¨ØÅÔ¹·ÃÕÂ �

·ÕèÁÕ»ÃÐâÂª¹ �·ÕèÍÒÈÑÂÍÂÙ‹ã¹Ã‹Ò§¡ÒÂ ¹Í¡¨Ò¡¹ÕéÂÑ§ÁÕËÅÑ¡°Ò¹

·Ò§¡ÒÃÈÖ¡ÉÒÂ×¹ÂÑ¹ªÑ´à¨¹Ç‹Ò¡ÒÃ·íÒ§Ò¹Ã‹ÇÁ¡Ñ¹¢Í§·Ñé§¾ÃÕäº

âÍμ Ô¡áÅÐâ¾ÃäºâÍμ Ô¡Ê‹§¼ÅãËŒÁÕ»ÃÐÊÔ·¸ÔÀÒ¾ã¹¡ÒÃ»‡Í§¡Ñ¹ 

áÅÐÅ´ÍÒ¡ÒÃ¢Í§âÃ¤μ Ô´àª×éÍã¹·Ò§à Ố¹ÍÒËÒÃä´ŒáÅÐÂÑ§ÁÕ

º·ºÒ·ÊíÒ¤ÑÞã¹¡ÒÃÃÑ¡ÉÒÀÒÇÐÀÙÁÔá¾Œ  àÊÃÔÁÊÃŒÒ§¡ÒÃ¾Ñ²¹Ò

ÃÐººÀÙÁÔ¤ØŒÁ¡Ñ¹ μÅÍ´¨¹¡ÒÃÃÑ¡ÉÒáÅÐ»‡Í§¡Ñ¹âÃ¤μ ‹Ò§æ ä´Œ

ÍÕ¡ËÅÒÂâÃ¤ ·íÒãËŒá¹Çâ¹ŒÁã¹Í¹Ò¤μÁÕ¹Ñ¡ÇÔ¨ÑÂËÅÒÂæ ¡ÅØ‹Á

ÁØ‹§ÈÖ¡ÉÒáÅÐÊÑ§à¤ÃÒÐË �ÊÒÃÍÍÅÔâ¡á«ç¡¤ÒäÃ´ �¾ÃÕäºâÍμ Ô¡

μ ÑÇãËÁ‹æ ·ÕèÁÕ»ÃÐÊÔ·¸ÔÀÒ¾ÁÒ¡¢Öé¹ àª‹¹ Wongsangwattana 

áÅÐ¤³Ðòó ä´ŒÃÒÂ§Ò¹¡ÒÃÊÑ§à¤ÃÒÐË �à··ÃÐá«ç¡¤ÒäÃ´ �ª¹Ô´

ãËÁ‹ ·Õè»ÃÐ¡Íº´ŒÇÂà«ÅâÅäºâÍÊ (ÃÙ»·Õè õ) ¨Ò¡¡ÒÃàÃ‹§

»¯Ô¡ÔÃÔÂÒ¢Í§àÍ¹ä«Á�ä«â¤Åà´¡«�·ÃÔ¹ä¡Åâ¤«ÔÅ·ÃÒ¹Êà¿ÍàÃÊ  

´ŒÇÂ¡ÒÃãªŒºÕμÒ-ä«â¤Åà´¡·ÃÔ¹« �à»š¹ÊÑºÊàμÃ·μ ÑÇãËŒáÅÐ

à«ÅâÅäºâÍÊà»š¹ÊÑºÊàμÃ·μ ÑÇÃÑº ¨Ò¡¼Å¡ÒÃÈÖ¡ÉÒ¾ºÇ‹Ò

¾ÃÕäºâÍμ Ô¡μ ÑÇãËÁ‹¹ÕéÁÕ¤Ø³ÊÁºÑμ Ô·ÕèÊíÒ¤ÑÞ ó »ÃÐ¡ÒÃ ¤×Í ñ) 

ÊÒÁÒÃ¶·¹μ ‹Í¡ÒÃÂ‹ÍÂ¢Í§àÍ¹ä«Á �ã¹ÃÐºº·Ò§à´Ô¹ÍÒËÒÃ 

ò) áμ ‹äÁ‹·¹μ ‹Í¡ÒÃàÁá·ºÍäÅ« �¢Í§áº¤·ÕàÃÕÂ·ÕèÁÕ»ÃÐâÂª¹ �

ã¹·Ò§à´Ô¹ÍÒËÒÃ  áÅÐ ó) Ê‹§àÊÃÔÁ¡ÒÃà¨ÃÔÞàμ Ôºâμ¢Í§

áº¤·ÕàÃÕÂ·Õèà»š¹»ÃÐâÂª¹�μ‹ÍÃ‹Ò§¡ÒÂ àª‹¹ lactic acid bacteria 

áÅÐ bifidobacteria à»š¹μ Œ¹
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Abstract
Prebiotics: Health-Promoting Food
Prakarn Rudeekulthamrong*,  Jarunee Kaulpiboon**
 * Department of Biochemistry, Phramongkutklao College of Medicine, Bangkok 

** Division of Biochemistry, Department of Pre-Clinical Science, Faculty of Medicine, Thammasat University 

Prebiotics are functional food that cannot be digested and absorbed in the small intestine, so it passes into the 

large intestine unchanged. Prebiotics play the role as habitat and promote the specific growth of beneficial microorganisms 

to health (probiotics) such as lactobacilli and bifidobacteria but decrease the numbers of pathogenic microorganisms. Thus, 

they have positive effects on the health of consumers such as constipation relief, reduction of gastrointestinal infection, 

hypersensitivity prevention, reduction of blood cholesterol level, enhancement of calcium absorption and reduction of colon 

cancer risk. Prebiotics occur naturally in various foods, especially, in fruits, vegetables and some cereals. In commerce, 

they are synthesized from bacterial enzyme reactions e.g. transglucosidase, amylomaltase and dextransucrase in which 

give higher yield and could control the length of oligosaccharides. Presently, a mixture of prebiotics and probiotics that 

is named synbiotics, is receiving much commercial interest and incorporated into many foods such as health beverages, 

yogurts and infant formulas to improve beneficial bacterial balance in the gastrointestinal tract of host. 

Key words: Prebiotics, Probiotics, Synbiotics, Malto-oligosaccharides, Isomalto-oligosaccharides
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