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ABSTRACT 

 This study aimed to isolate microbes associated to Kombucha fermentation from 

5IBJǰ USBEJUJPOBMǰ IFSCBMǰ CFWFSBHFTǰ GFSNFOUFEǰ GPSǰ �ǰ ZFBSTǰ BOEǰ �ǰ ZFBST�ǰ .PSQIPMPHZǰ BOEǰ

GFSNFOUBUJPOǰQSPQFSUJFTǰPGǰ JTPMBUFTǰXFSFǰUIFOǰ JOWFTUJHBUFEǰUPǰGVSUIFSǰEFWFMPQǰBTǰTUBSUFSǰ GPSǰ

LPNCVDIBǰGFSNFOUBUJPO�ǰ0OMZǰ�ǰJTPMBUFTǰJODMVEJOHǰ"ǰ#ǰBOEǰ$ a represent of each microbial 

HSPVQǰ XFSFǰ PCUBJOFE�ǰ *TPMBUFTǰ "ǰ BOEǰ $ǰ IBEǰ TJNJMBSǰ QSPQFSUJFTǰ XIJDIǰ XFSFǰ HSBNǰ OFHBUJWFǰ

PWPJEǰDBUBMBTFǰQPTJUJWFǰQSPEVDFEǰDFMMVMPTFǰJOǰUFBǰGFSNFOUBUJPOǰBOEǰFYIJCJUFEǰDMFBSǰ[POFǰPOǰ

"DFUPCBDUFSǰ BHBS�ǰ 5IFTFǰ DIBSBDUFSJTUJDTǰ JOEJDBUFEǰ UIBUǰ UIFǰ "ǰ BOEǰ #ǰ JTPMBUFTǰ CFMPOHǰ UPǰ UIFǰ

"DFUPCBDUFSBDFBFǰGBNJMZ�ǰ *TPMBUFǰ#ǰXBTǰEJGGFSFOUǰGPVOEǰBTǰHSBNǰQPTJUJWFǰTIPSUǰSPEǰDBUBMBTFǰ

OFHBUJWFǰQSPEVDFEǰDFMMVMPTFǰBOEǰFYIJCJUFEǰDMFBSǰ[POF�ǰ'FSNFOUBUJPOǰDPOEJUJPOTǰPGǰUFBǰXJUIǰ

commercial yeast Saccharomyces cerevisiae Lalvin EC-1118 was optimized and found that 

UIFǰZFBTUǰDPVMEǰGFSNFOUǰUFBǰXJUIǰ��r#SJYǰDPODFOUSBUFEǰTVHBSǰBUǰ��r$ǰGPSǰ�ǰEBZTǰUPǰQSPEVDFǰ

BMDPIPMǰ BSPVOEǰ ����ǰ 5IFǰ ,PNCVDIBǰ GFSNFOUBUJPOǰ QSPQFSUJFTǰ PGǰ UISFFǰ JTPMBUFTǰ XFSFǰ UIFOǰ

UFTUFE�ǰ 5XPǰ QSPDFTTFTǰ PGǰ GFSNFOUBUJPOǰ JODMVEJOHǰ NJYFEǰ GFSNFOUBUJPOǰ 	GFSNFOUBUJPOǰ XJUIǰ

ZFBTUǰ Bǰ MPOHǰ XJUIǰ FBDIǰ JTPMBUF
ǰ BOEǰ TFRVFOUJBMǰ GFSNFOUBUJPOǰ 	BEEJOHǰ FBDIǰ JTPMBUFǰ JOǰ QPTUǰ

BMDPIPMJDǰ UFBǰ GFSNFOUBUJPOǰ IBWJOHǰ ���ǰ BMDPIPM
ǰ XFSFǰ FWBMVBUFE�ǰ *Uǰ XBTǰ GPVOEǰ UIBUǰ

fermented tea obtainFEǰ GSPNǰ NJYFEǰ GFSNFOUBUJPOǰ XJUIǰ JTPMBUFTǰ "ǰ BOEǰ $ǰ IBEǰ TJNJMBSǰ

QSPQFSUJFTǰUIBUǰBMDPIPMǰXBTǰEFDSFBTFEǰUPǰBQQSPYJNBUFMZǰ��ǰBOEǰQ)ǰTJHOJGJDBOUMZǰEFDSFBTFEǰ

	Q�����
ǰ UPǰ ����ǰ 5FBǰ GFSNFOUFEǰ GSPNǰ ZFBTUǰ NJYFEǰ XJUIǰ JTPMBUFTǰ #ǰ BMDPIPMǰ JODSFBTFEǰ UPǰ

BQQSPYJNBUFMZǰ ���ǰ BOEǰ Q)ǰ XBTǰ OPUǰ EJGGFSFOUǰ GSPNǰ UIFǰ JOJUJBMǰ WBMVF�ǰ *Oǰ TFRVFOUJBMǰ

GFSNFOUBUJPOTǰUFBTǰDPOUBJOFEǰ���ǰBMDPIPMǰBGUFSǰGFSNFOUFEǰXJUIǰ"ǰBOEǰ$ǰBMDPIPMǰEFDSFBTFEǰ

UPǰ BQQSPYJNBUFMZǰ ���ǰ BOEǰ ����ǰ SFTQFDUJWFMZǰ BOEǰ Q)ǰ EFDSFBTFEǰ UPǰ ����ǰ BOEǰ ����ǰǰ

SFTQFDUJWFMZ�ǰ8IJMFǰTFRVFOUJBMǰGFSNFOUBUJPOǰXJUIǰ#ǰUIFǰBMDPIPMǰJODSFBTFEǰUP ���ǰBOEǰUIFǰQ)ǰ

EFDSFBTFEǰTJHOJGJDBOUMZǰ 	Q�����
�ǰ#BTFEǰPOǰ GFSNFOUBUJPOǰQSPQFSUJFTǰ JOǰDPOWFSTJPOǰPGǰBMDPIPMǰ

into acids and cellulose production ability, isolate A and C are potential to development as 

kombuDIBǰTUBSUFSTǰXJUIǰCPUIǰNJYFEǰBOEǰTFRVFOUJBMǰGFSNFOUBUJPOǰQSPDFTTFT� 
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ïììĊęǰ1 ïìîĞć 

1.1 ÙüćöÿĞćÙĆâĒúąìĊęöć×ĂÜðŦâĀć 

 ðŦÝÝčïĆîñúĉêõĆèæŤÙĂöïĎßćǰ	Kombucha) öĊÖćøïøĉēõÙđóĉęööćÖ×ċĚîǰđîČęĂÜÝćÖöĊÙčèÿöïĆêĉìĊę

ĀúćÖĀúć÷ǰĂčéöĕðéšü÷ÿćøêšćîĂîčöĎúĂĉÿøąĒúąÖøéĂĉîìøĊ÷ŤĂČęîėǰàċęÜÿćöćøëúšćÜóĉþÿćøóĉþìĊęÖŠĂĔĀšđÖĉéēøÙǰ

(Al-dulaimi et al�ǰ����
ǰÙĂöïĎßćîĆĚîöĊÿŠüîßŠü÷ĔîÖćøêŠĂÿĎšÖĆïēøÙǰNon-alcoholic fatty liver disease 

	/"'-%
ǰ	+VOHǰet al�ǰ����
ǰ 

 ñúĉêõĆèæŤÙĂöïĎßćǰ	Kombucha) đðŨîđÙøČęĂÜéČęöĀöĆÖìĊęñúĉêÝćÖÖćøĀöĆÖîĚĞćêćúĔîîĚĞćßćàċęÜēé÷ìĆęüĕð

đðŨîßćéĞćǰéšü÷ÖúčŠöÝčúĉîìøĊ÷ŤìĊęðøąÖĂïéšü÷ĒïÙìĊđøĊ÷Ēúą÷ĊÿêŤĀúć÷ßîĉéǰÝčúĉîìøĊ÷ŤđĀúŠćîĊĚĂ÷ĎŠøŠüöÖĆîĔîÿõćüąǰ

Symbiosis ēé÷ÿõćüąîĊĚîĞćĕðÿĎŠÖćøÖŠĂêĆü×ĂÜóĂúĉđöĂøŤ×ĂÜđàúúĎēúÿēé÷ĒïÙìĊđøĊ÷ÖúčŠö Acetobacter TQQ� 

đøĊ÷ÖóĂúĉđöĂøŤîĊĚüŠćǰSymbiotic culture of bacteria and yeast (4$0#:) ĀøČĂǰTFBǰGVOHVTǰ	3PPTǰBOEǰ

Vuyst, 2018)  

 ĔîìšĂÜêúćéöĊñúĉêõĆèæŤÙĂöïĎßć×ć÷Ă÷ŠćÜĒóøŠĀúć÷ĔîøĎðĒïïđÙøČęĂÜéČęöóćÿđÝĂĕøÿŤǰĒúąßćÿé

óøšĂöǰ4$0#:ǰàċęÜ÷ćÖêŠĂÖćøđÖĘïøĆÖþćǰĂ÷ŠćÜĕøÖĘêćöĔîÖćøñúĉêÙĂöïĎßćĒúąÖćøÙüïÙčöĔĀšǰ4$0#:ǰđÿëĊ÷øöĊ

ÙüćöÿĞćÙĆâǰēé÷đÞóćąÖćøîĞćĕðĔßšĔîĂčêÿćĀÖøøöǰñĎšüĉÝĆ÷ÝċÜêšĂÜÖćøìĊęÝąóĆçîćǰSC0#:ǰ ĔĀšöĊßîĉé×ĂÜ

ÝčúĉîìøĊ÷ŤìĊęĕéšÝćÖǰPure culture ìĊęñŠćîÖćøÙĆéđúČĂÖĒúšüĔîÿĆéÿŠüîìĊęđĀöćąÿööćĔßšđðŨîÖúšćđßČĚĂóøšĂöĔßšǰìĞćĔĀš

ÖćøĀöĆÖÿöïĎøèŤøüéđøĘüöćÖ×ċĚîǰĒúąÿćöćøëđÖĘïøĆÖþćĕéšÜŠć÷ 

1.2 üĆêëčðøąÿÜÙŤ 

 ��ǰđóČęĂÙĆéĒ÷ÖÝčúĉîìøĊ÷ŤÝćÖîĚĞćĀöĆÖÿöčîĕóøĕì÷ìĊęöĊǰ4$0#:ǰđÖĉé×ċĚîøąĀüŠćÜÖćøĀöĆÖ 

 ��ǰđóČęĂýċÖþćÿöïĆêĉÖćøĀöĆÖîĚĞćßć×ĂÜ÷ĊÿêŤìćÜÖćøÙšć 

 ��ǰđóČęĂýċÖþćÿöïĆêĉÖćøĀöĆÖÙĂöïĎßćéšü÷ĕĂēàđúêìĆĚÜÖćøĀöĆÖĒïïñÿöĒúąÖćøĀöĆÖĒïïđðŨîúĞćéĆï 

1.3 ×Ăïđ×ê�ÖøĂïĒîüÙĉé×ĂÜÖćøüĉÝĆ÷ 

ÜćîüĉÝĆ÷îĊĚĕéšìĞćÖćøýċÖþćêćöüĆêëčðøąÿÜÙŤ×šćÜêšîǰēé÷îĚĞćĀöĆÖÿöčîĕóøĕì÷ĔîÖćøýċÖþćðøąÖĂïéšü÷ǰ

öą×ćöðŜĂöǰúĎÖ÷ĂǰĒúąÿöĂĕì÷ ÖćøÙĆéĒ÷ÖÝčúĉîìøĊ÷ŤÝćÖîĚĞćĀöĆÖÿöčîĕóøĕì÷Ăć÷čǰ3 Ēúąǰ8 ðŘǰđêøĊ÷ö

êĆüĂ÷ŠćÜîĚĞćĀöĆÖÿöčîĕóøǰ�ǰĒïï ÙČĂǰSymbiotic culture of bacteria and yeast (4$0#:), îĚĞćĀöĆÖêĊðŦũî

ÖĆï 4$0#:ǰĒúąîĚĞćĀöĆÖÿöčîĕóø đÝČĂÝćÜêĆüĂ÷ŠćÜìĊęÙüćöđ×šö×šîǰ10-1 Ēúąǰ�0-2 ÙĆéĒ÷Öéšü÷ĂćĀćøđúĊĚ÷ÜđßČĚĂǰ�ǰ

ĒïïǰĕéšĒÖŠǰ/VUSJFOUǰBHBSǰ	/"
ǰ1PUBUPǰEFYUSPTFǰBHBSǰ	1%"
ǰĒúąǰ"DFUPCBDUFSǰBHBSǰĒúšüđúČĂÖêĆüĒìî

ēÙēúîĊöćđóćąđúĊĚ÷ÜĔîǰ/VUSJFOUǰCSPUIǰ	/#
ǰ:FBTUǰ.BMUǰCSPUI (:.#
ǰĒúąǰ.34ǰCSPUIǰïŠöìĊęĂčèĀõĎöĉǰ30 

ĂÜýćđàúđàĊ÷ÿǰđðŨîđüúćǰǰ7 üĆîǰÖŠĂîîĞćĕð×Ċé (Streak) ïîĂćĀćøđúĊĚ÷ÜđßČĚĂǰ"DFUPCBDUFSǰBHBS ĒúšüîĞćĕĂēà

đúêìĊęĕéšĕðýċÖþćÿĆèåćîüĉì÷ćǰ÷šĂöĒÖøöǰìéÿĂïÙąêąđúÿǰ(Catalase test) ĒúąìéÿĂïÖćøÿøšćÜđàúúĎēúÿǰ
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ĒúšüđÖĘïĕĂēàđúêìĊęĕéšĕüšĔîǰGlycerol stock đóČęĂðøąđöĉîÿöïĆêĉÖćøĀöĆÖêŠĂĕðǰÝćÖîĆĚîðøąđöĉîÿõćüąÖćøĀöĆÖ

îĚĞćßćĒïïĒĂúÖĂăĂúŤéšü÷÷ĊÿêŤìćÜÖćøÙšć  Saccharomyces cerevisiae Lalvin EC-1118  îĚĞćßćìĊęĔßšĀöĆÖöĊ

ðøĉöćèßćđøĉęöêšî ��ǰ H�-ǰ ñÿöîĚĞćêćúđ×šö×šîǰ10  °#SJY ïŠöìĊęĂčèĀõĎöĉǰ30 ĂÜýćđàúđàĊ÷ÿǰđðŨîđüúćǰ9 üĆîǰ

êĉéêćöÖćøđðúĊę÷îĒðúÜ×ĂÜÖćøđÝøĉâđêĉïēê×ĂÜ÷ĊÿêŤ ĒúąðøĉöćèÖøéìĊęĕêđêøêĕéš (Titratable acidity ĀøČĂǰ

TA)  ìčÖǰ2 üĆî ĒúąêĉéêćöÖćøđðúĊę÷îĒðúÜ×ĂÜÙŠćÙüćöđðŨîÖøéǰ– éŠćÜ (pH) ðøĉöćè×ĂÜĒ×ĘÜìĊęúąúć÷îĚĞć 

(Total soluble solids ĀøČĂǰTSS) ĒúąðøĉöćèĒĂúÖĂăĂúŤǰ	�ǰ"MDPIPM
 ìčÖüĆî đóČęĂýċÖþćÿöïĆêĉÖćøĀöĆÖ

×ĂÜ÷ĊÿêŤÖŠĂîîĞćĕðĀöĆÖøŠüöÖĆïÝčúĉîìøĊ÷ŤĕĂēàđúêìĊęÙĆéĒ÷ÖĕéšĒïïđðŨîúĞćéĆïǰ(Sequential fermentation) 

ÝćÖîĆĚîðøąđöĉîÿöïĆêĉÖćøĀöĆÖÙĂöïĎßćéšü÷ĕĂēàđúêìĊęÙĆéĒ÷Öĕéš ēé÷îĞćĕĂēàđúêìĊęĕéšöćìéÿĂïÙčèÿöïĆêĉÖćø

ĀöĆÖéšü÷üĉíĊÖćøĀöĆÖǰ2 ĒïïǰĕéšĒÖŠǰÖćøĀöĆÖĒïïñÿöǰ	.JYFEǰDVMUVSFEǰGFSNFOUBUJPO
 ĒúąÖćøĀöĆÖĒïï

đðŨîúĞćéĆïǰ(Sequential fermentation) ïŠöìĊęĂčèĀõĎöĉǰ30 ĂÜýćđàúđàĊ÷ÿǰđðŨîđüúćǰ14 üĆî ĒúšüêĉéêćöÙŠć

ÙüćöđðŨîÖøéǰ– éŠćÜ (pH) ðøĉöćè×ĂÜĒ×ĘÜìĊęúąúć÷îĚĞć (Total soluble solids ĀøČĂǰTSS) Ēúąðøĉöćè

ĒĂúÖĂăĂúŤǰ	�ǰAlcohol) ìčÖ 7 üĆî 

1.4 ðøąē÷ßîŤìĊęÙćéüŠćÝąĕéšøĆï 

��ǰìøćïüĉíĊÖćøìĞćÖúšćđßČĚĂÿĞćđøĘÝøĎðĒúą×ĆĚîêĂîüĉíĊÖćøĀöĆÖÙĂöïĎßćǰ 

��ǰđóĉęööĎúÙŠćĔĀšÖĆïñúĉêõĆèæŤßć 
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ïììĊęǰ2 ĒîüÙĉéìùþãĊĒúąÜćîüĉÝĆ÷ìĊęđÖĊę÷ü×šĂÜ 

2.1 ÙĂöïĎßć 

Ĕî÷čÙøćßüÜýŤÞĉîðøąöćèǰ���ǰðŘÖŠĂîÙøĉÿêÖćúǰìćÜêĂîđĀîČĂ×ĂÜðøąđìýÝĊîîĉ÷öéČęöÙĂöïĎßć

đóČęĂĔĀšóúĆÜÜćîĒúąÖĞćÝĆéÿćøóĉþĔîøŠćÜÖć÷ǰêŠĂöćĒóì÷ŤßČęĂǰ“ÙĂöïĎ” ĕéšîĞćđ×šćöćĔîðøąđìýâĊęðčśîđóČęĂøĆÖþć

ĂćÖćøđÖĊę÷üÖĆïðŦâĀćøąïï÷ŠĂ÷ĂćĀćø×ĂÜÝĆÖøóøøéĉĂĉÜđÜĊ÷ü àċęÜßČęĂ×ĂÜÙĂöïĎßćöćÝćÖđĀêčÖćøèŤîĊĚǰēé÷đóĉęö

ÙĞćüŠćǰßćǰ×šćÜĀúĆÜßČęĂĒóì÷ŤÙĂöïĎǰÙüćöîĉ÷ö×ĂÜÙĂöïĎßćĒñŠ×÷ć÷öć÷ĆÜøĆÿđàĊ÷ĔîßČęĂǰĶ.P-Gu” ñŠćîìćÜ

ÖćøÙšćǰĔîøĆÿđàĊ÷öĊßČęĂđøĊ÷ÖĀúć÷ßČęĂǰđßŠîǰ+TBLWBTTLBǰ ,BNCVDIBǰ +BQPOTLJHSJCǰ $BJOJJǰ LWBTTǰ Ēúą

$BJOJJHSJCǰđðŨîêšîǰĔîýêüøøþìĊę 20 đøĉęöĕéšøĆïÙüćöîĉ÷öĔî÷čēøðêąüĆîĂĂÖĀúć÷ðøąđìýǰÙĂöïĎßćđðŨîìĊęøĎšÝĆÖ

Ĕîðøąđìýđ÷ĂøöĆîǰĔîßČęĂǰHeldenpilz Ēúą Kombuchaschwamm ĔîøąĀüŠćÜÿÜÙøćöēúÖÙøĆĚÜìĊęǰ�ǰðŘǰ����ǰ

ÙĂöïĎßćĕéšøĆïÙüćöîĉ÷öĔîòøĆęÜđýÿǰĒúąĒĂôøĉÖćđĀîČĂǰÖćøéČęöÙĂöïĎßćđðŨîÖĉÝüĆêøðøąÝĞćüĆîĔî÷čēøðÝîÿŠÜñú

ĔĀšĔïßćĒúąîĚĞćêćú×ćéĒÙúî ĒÿéÜëċÜÖćøđðŨîìĊę÷ĂöøĆïĂ÷ŠćÜĒóøŠĀúć÷×ĂÜÙĂöïĎßćǰõć÷ĀúĆÜÿÜÙøćöēúÖ

ÙøĆĚÜìĊęǰ�ǰÙĂöïĎßćđðŨîìĊęîĉ÷öĔîĂĉêćúĊĔîßČęĂǰFunkochinese ĔîßŠüÜðŘǰ����ǰîĆÖüĉÝĆ÷ßćüÿüĉêđàĂøŤĒúîéŤ

øć÷ÜćîüŠćǰÖćøéČęöÙĂöïĎßćîĆĚîöĊðøąē÷ßîŤđßŠîđéĊ÷üÖĆïÖćøéČęöē÷đÖĉøŤêǰøć÷ÜćîéĆÜÖúŠćüđóĉęöÙüćöîĉ÷ö×ĂÜÙĂö

ïĎßćđðŨîĂ÷ŠćÜöćÖǰìĞćĔĀšÙĂöïĎßćđðŨîìĊęîĉ÷öđîČęĂÜöćÝćÖöĊðøąē÷ßîŤêŠĂÿč×õćóǰĒúąüĉíĊìĞćÜŠć÷ÿćöćøëìĞćĕéš

õć÷ĔîÙøĆüđøČĂîēé÷ĂćýĆ÷ÙüćöøĎšìćÜüĉì÷ćýćÿêøŤđóĊ÷ÜđúĘÖîšĂ÷ǰ	+BZBCBMBO et al., 2016) 

ÙĂöïĎßćǰ	Kombucha) đðŨîđÙøČęĂÜéČęöĀöĆÖìĊęñúĉêÝćÖÖćøĀöĆÖîĚĞćêćúĔîîĚĞćßćàċęÜēé÷ìĆęüĕðđðŨîßćéĞćǰ

éšü÷ÖúčŠöÝčúĉîìøĊ÷ŤìĊęðøąÖĂïéšü÷ĒïÙìĊđøĊ÷Ēúą÷ĊÿêŤĀúć÷ßîĉéǰÝčúĉîìøĊ÷ŤđĀúŠćîĊĚĂ÷ĎŠøŠüöÖĆîĔîÿõćüąǰ

symbiosis ÿõćüąîĊĚîĞćĕðÿĎŠÖćøÖŠĂêĆü×ĂÜóĂúĉđöĂøŤ×ĂÜđàúúĎēúÿēé÷ĒïÙìĊđøĊ÷ÖúčŠöǰAcetobacter spp�ǰđøĊ÷Ö

óĂúĉđöĂøŤîĊĚüŠćǰ4$0#:ǰ	4ZNCJPUJDǰDVMUVSFǰPGǰCBDUFSJBǰBOEǰZFBTU
ǰĀøČĂǰUFBǰGVOHVTǰ	3PPTǰBOEǰ7VZTUǰ

2018)  

Ùčèõćó×ĂÜÙĂöïĎßćêćöÿĞćîĆÖÜćîöćêøåćîĒĀŠÜßćêĉ÷ĎÖĆîéćǰ	6HBOEBǰ /BUJPOBMǰ #FSFBVǰ PGǰ

4UBOEBSEǰ6/#4
ǰÖĞćĀîééĆÜêćøćÜ 

êćøćÜìĊęǰ2.1 Ùčèõćó×ĂÜÙĂöïĎßćìĊęêšĂÜÖćøǰēé÷ÿĞćîĆÖÜćîöćêøåćîĒĀŠÜßćêĉ÷ĎÖĆîéćǰ	6HBOEBǰ/BUJPOBMǰ

#FSFBVǰPGǰ4UBOEBSEǰ6/#4
 

Characteristic 
Requirement 

Test method Non Alcoholic 
Kombucha 

Alcoholic 
Kombucha 

"MDPIPMǰDPOUFOUǰ�ǰ	W�W
ǰNBY ��� ���ǰ- 15 64ǰ&"4ǰ��� 
"DJEJUZǰBTǰBDFUJDǰBDJEǰH�-ǰNBY 2 64ǰISO 1842 
"DJEJUZǰBTǰMBDUJDǰBDJEǰH�-ǰNBY 4 - 15 64ǰ*40ǰ��� 
5PUBMǰTVHBSǰBTǰJOWFSUǰTVHBSǰH�-ǰNBY 50 64ǰ&"4ǰ��� 
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2.1.1 ĂÜÙŤðøąÖĂïìćÜđÙöĊ  

ĂÜÙŤðøąÖĂïìćÜđÙöĊ×ĂÜÙĂöïĎßć×ċĚîĂ÷ĎŠÖĆïĒĀúŠÜĀĆüđßČĚĂǰÙüćöđ×šö×šîđøĉęöêšî×ĂÜîĚĞćêćúĔîîĚĞćßćǰ

øą÷ąđüúćÖćøĀöĆÖ ĒúąĂčèĀõĎöĉìĊęĔßšĔîÖćøĀöĆÖǰVillarreal-Soto et al�ǰ	2018) ÖúŠćüüŠćǰĂÜÙŤðøąÖĂïìćÜ

đÙöĊìĊęóïĔîÙĂöïĎßćǰǰöĊéĆÜîĊĚ 

x ÿćøđöêćïĂĕúìŤÖøéĂĉîìøĊ÷ŤǰĕéšĒÖŠǰBDFUJDǰ BDJEǰ HMVDPOJDǰ BDJEǰ HMVDVSPOJDǰ BDJEǰ Ēúą

lactic acid ēé÷ÖøéĂĉîìøĊ÷ŤìĊęöĊÙüćöÿĞćÙĆâǰÙČĂǰHMVDVSPOJDǰBDJEǰđîČęĂÜÝćÖöĊÙčèÿöïĆêĉìćÜéšćîÖćøøĆÖþćēøÙ

Ĕîöîčþ÷Ťǰ 

x üĉêćöĉîǰĕéšĒÖŠǰüĉêćöĉîǰ#1ǰ#2ǰ#6ǰ#��ǰĒúąǰC  

x ÿćøìĊęøąđĀ÷ĕéšĒúąøąđĀ÷ĕöŠĕéšǰĕéšĒÖŠǰethanol, protein Ēúątea polyphenols  

x ĒøŠíćêčǰĕéšĒÖŠǰ$Vǰ'Fǰ.Oǰ/JǰĒúąǰZn  

x Anions ĕéšĒÖŠǰF-, Cl-ǰ#S-, I-, NO3
-, HPO4

- Ēúą SO4
-  

2.1.2 ÝčúĉîìøĊ÷ŤìĊęđÖĊę÷ü×šĂÜÖĆïÖćøĀöĆÖ 

x Yeasts đðŨîÿĉęÜöĊßĊüĉêđàúúŤđéĊ÷üĔîĂćèćÝĆÖøôŦÜĕÝ đàúúŤöĊúĆÖþèąĀúć÷ĒïïÖúöÝîëċÜĒïïøĊ 

ÿČïóĆîíčŤēé÷ÖćøĒêÖĀîŠĂĀøČĂÖćøĒïŠÜĂĂÖđðŨîÿĂÜǰĕöŠÿøšćÜÿðĂøŤǰÿćöćøëđÝøĉâĕéšĔîÿõćüąìĊęöĊĒúąðøćýÝćÖ

ĂĂÖàĉđÝî ĒúąÿŠüîöćÖđÝøĉâđêĉïēêĕéšéĊĔî×ĂÜđĀúüìĊęöĊÿõćüąđðŨîÖøé ĔîÙĂöïĎßćðøąÖĂïéšü÷÷ĊÿêŤĀúć÷

ÿÖčúǰĀúć÷ÿðŘßĊÿŤǰĕéšĒÖŠǰǰZygosaccharomyces, Candida, Kloeckera/Hanseniaspora, Torulaspora, 

Pichia, BreTAnomyces/Dekkera, Saccharomyces, Lachancea, Saccharomycoides, 

Schizosaccharomyces Ēúą Kluyveromyces (Villarreal-Soto et al�ǰ2018) 

Saccharomyces cerevisiae đðŨî÷ĊÿêŤìĊęÿćöćøëóïĕéšìĆęüĕðêćöíøøößćêĉĒúąóïĕéšĔîóČßǰñúĕöš

ĒúąĔîéĉîǰ	Kwon-$IVOHǰ BOEǰ #FOOFUUǰ ����) đàúúŤöĊúĆÖþèąđðŨîĒïï cocci Ēúąǰovoid ÿĊÙøĊöǰ4�ǰ

cerevisiae öĊïìïćìĂ÷ŠćÜöćÖĔîñúĉêõĆèæŤĂćĀćøĀöĆÖÝċÜìĞćĔĀšöĆÖđøĊ÷ÖüŠćđðŨîǰbrewer’s ĀøČĂǰbaker’s 

yeast đîČęĂÜÝćÖñúĉêõĆèæŤìĊęđÖĊę÷ü×šĂÜǰÙČĂǰđïĊ÷øŤǰĕüîŤǰĒúą×îöĂïǰĔîÖøąïüîÖćøĀöĆÖđÙøČęĂÜéČęöĒĂúÖĂăĂúŤǰ4�ǰ

cerevisiae öĊÙčèÿöïĆêĉìĊęēééđéŠî ÙČĂǰÿćöćøëñúĉê ethanol ĕéšĔîðøĉöćèÿĎÜ (Philp and Atlas, 2017) öĊ

ĂĆêøćÖćøĀöĆÖìĊęøüéđøĘüǰ(Choonut et al., 2014) ēé÷ĔîÿõćüąðøćýÝćÖĂĂÖàĉđÝîǰ÷ĊÿêŤÝąđñćñúćâîĚĞćêćú

éšü÷ÖøąïüîÖćøǰHMZDPMZTJT ñúĉêĒÖŢÿÙćøŤïĂîĕéĂĂÖĕàéŤǰ(CO2) Ēúąǰethanol éĆÜĒÿéÜĔîøĎðìĊęǰ���ǰ	#BJǰet 

al., 2008) 
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øĎðìĊęǰ2�� ÖøąïüîÖćøđñćñúćâ×ĂÜ÷ĊÿêŤǰSaccharomyces cerevisiae ĔîÿõćüąðøćýÝćÖĂĂÖàĉđÝî 

(ìĊęöćǰ�ǰ#BJǰet al., 2008) 

4�ǰ cerevisiae ÿćöćøëìîêŠĂÿõćüąĒüéúšĂöìĊęĀúćÖĀúć÷ (Goddard BOEǰ (SFJHǰ 2015) Ēúą 

Farid et al.(2019) ÖúŠćüüŠćǰ4�ǰ cerevisiae öĊðøąē÷ßîŤĔîÖćøøĆÖþćĂćÖćøêŠćÜǰėǰđßŠîēøÙđÖĊę÷üÖĆïøąïï

ìćÜđéĉîĀć÷ĔÝ ēøÙĀĆüĔÝĒúąĀúĂéđúČĂé ĒúąēøÙõĎöĉÙčšöÖĆîïÖóøŠĂÜǰĂĊÖìĆĚÜÿćöćøëîĞćĕððøĆïĔßšÖĆï÷ćĂćĀćø

ĒúąĂćĀćøđÿøĉöĂČęîǰė ĕéš ĒúąÿøčðïìïćììĊęÿĞćÙĆâ×ĂÜǰSaccharomyces cerevisiae éĆÜĒÿéÜĔîøĎðìĊęǰ��� 

 

øĎðìĊęǰ��� ïìïćììĊęÿĞćÙĆâ×ĂÜǰSaccharomyces cerevisiae  

(ìĊęöć: Pretorius et al., 2015) 
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x "DFUJDǰ BDJEǰ CBDUFSJBǰ 	""#
ǰ đðŨîĒïÙìĊđøĊ÷ÝĆéĂ÷ĎŠĔîêøąÖĎúǰAcetobacteraceae öĊ

úĆÖþèąøĎðøŠćÜđàúúŤđðŨîĒïï ovoid Ēúą rod ÷šĂöêĉéÿĊĒÖøöúï đÝøĉâđêĉïēêĔîÿõćüąìĊęöĊĂĂÖàĉđÝî 

ĂčèĀõĎöĉìĊęđĀöćąÿöêŠĂÖćøđÝøĉâĂ÷ĎŠìĊęǰǰ15-34 ĂÜýćđàúđàĊ÷ÿ 	%FMFZǰand Frateur, 1974) pH ìĊęđĀöćąÿö

êŠĂÖćøđÝøĉâĂ÷ĎŠìĊęǰ5-6 ĒêŠÿćöćøëđÝøĉâìĊęǰpH êęĞćÖüŠćîĊĚĕéš×ċĚîÖĆïÿðŘßĊÿŤ ĒúąÿćöćøëìîêŠĂǰethanol ĕéšĔî

ßŠüÜÖüšćÜêĆĚÜĒêŠǰ5-���ǰ ×ċĚîÖĆïÿðŘßĊÿŤ ((VJMMBNPOǰ BOEǰ .BTǰ ����) ÿćöćøëĂĂÖàĉĕéàŤǰethanol ñúĉê 

acetic acid ĒúąÖøéĂĉîìøĊ÷ŤĂČęîėǰïćÜÿðŘßĊÿŤÿćöćøëÿøšćÜđàúúĎēúÿĕéš 

Villarrreal-Soto et al�ǰ 	����
ǰÖúŠćüüŠćǰ""#ǰìĊęóïĔîÙĂöïĎßćǰĕéšĒÖŠǰAcetobacter xylinoides, 

Bacterium gluconicum, Acetobacter aceti, Acetobacter pasteurianus, Gluconobacter 

oxydans, Gluconacetobacter xylinus ĒúąǰKomagataeibacter xylinus ēé÷ĒïÙìĊđøĊ÷ìĊęóïĔî

ÖøąïüîÖćøĀöĆÖÙĂöïĎßćÿŠüîĔĀâŠǰÙČĂǰGluconobacter àċęÜĒïÙìĊđøĊ÷ÖúčŠöîĊĚìĞćĀîšćìĊęÿøšćÜđàúúĎēúÿìĞćĔĀšöĊ

úĆÖþèąđðŨîĒñŠîđÝúǰđøĊ÷ÖüŠćǰ4$0#:ǰàċęÜǰ4$0#:ǰéĆÜÖúŠćüîĉ÷öîĞćöćìĞćđðŨîÖúšćđßČĚĂĔîÖćøĀöĆÖÙĂöïĎßćĒïï

íøøößćêĉ 
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2.2 ÖøąïüîÖćøĀöĆÖÙĂöïĎßć 

ÖøąïüîÖćøĀöĆÖÙĂöïĎßćðøąÖĂïĕðéšü÷ǰ2 ÖøąïüîÖćøĀúĆÖìĊęéĞćđîĉîÖćøēé÷ÝčúĉîìøĊ÷ŤǰÙČĂǰ÷ĊÿêŤ

ĀöĆÖîĚĞćêćúđðŨîĒĂúÖĂăĂúŤǰĒúąĒïÙìĊđøĊ÷ĂĂÖàĉĕéàŤǰethanol ñúĉêǰacetic acid 	,VNBSǰ BOEǰ +PTIJǰ

2016) éĆÜøĎðìĊęǰ��� 

 

øĎðìĊęǰ��3  ÖøąïüîÖćøĀöĆÖÙĂöïĎßć 

	ìĊęöć�ǰVillarreal-Soto et al�ǰ2018) 

 

ÖøąïüîÖćøĀöĆÖÙĂöïĎßćêćöüĉíĊÖćøöćêøåćîđÿîĂēé÷ +BZBCBMBOǰet al. (2014) đøĉęöêšîÝćÖêšö

îĚĞćĔîõćßîąÿĒêîđúÿǰĒúšüđêĉöîĚĞćêćúĒúąđêĉöĔïßćĀøČĂëčÜßćúÜĕðǰêšöĂ÷ŠćÜêŠĂđîČęĂÜĒúąÖüîđðŨîđüúćǰ5 

îćìĊǰĒúšüÝċÜÖøĂÜđĂćĔïßćĂĂÖǰìĞćĔĀšđ÷ĘîúÜìĊęĂčèĀõĎöĉĀšĂÜÖŠĂîëŠć÷ÿćøúąúć÷úÜĔîïĊÖđÖĂøŤðćÖÖüšćÜìĊęñŠćî

ÖćøÛŠćđßČĚĂĒúšüǰÝćÖîĆĚîđêĉöÿŠüîĀîċęÜ×ĂÜÙĂöïĎßćìĊęđêøĊ÷öĕüšÖŠĂîĀîšćđóČęĂðøĆïǰpH ĔĀšêęĞćÖüŠćǰ���ǰÝćÖîĆĚîÝċÜ

đêĉöǰEBVHIUFSǰ4$0#:ǰÝćÖÖćøĀöĆÖÖŠĂîĀîšćǰĒúšüðŗéðćÖ×üééšü÷ñšć×ćüïćÜǰĀöĆÖìĊęĂčèĀõĎöĉĀšĂÜđðŨîđüúćǰ

8-15 üĆîǰÿĆÜđÖêÖćøèŤđÝøĉâ×ĂÜǰEBVHIUFSǰ4$0#:ǰßĉĚîĔĀöŠǰßĉöđðŨîøą÷ąéšü÷ßšĂîðúĂéđßČĚĂǰÝîÖøąìĆęÜđĀöćą

ÿĞćĀøĆïÖćøéČęöǰîĞćǰEBVHIUFSǰ4$0#:ǰìĊęĕéšĕðđêĉöĔîÖćøĀöĆÖÖąêŠĂĕðǰÙŠĂ÷ėøĉîúÜĔî×üéĒÖšüìĊęñŠćîÖćøÛŠćđßČĚĂ

ĒúšüðŗéòćǰĕéšđðŨîđÙøČęĂÜéČęöÙĂöïĎßć éĆÜĒÿéÜĔîøĎðìĊęǰ���  
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øĎðìĊęǰ��4  üĉíĊÖćøöćêøåćîĔîÖćøĀöĆÖÙĂöïĎßć 

	ìĊęöć�ǰ+BZBCBMBOǰet al�ǰ2014) 

2.3 îĚĞćĀöĆÖÿöčîĕóøĕì÷ 

îĚĞćĀöĆÖÿöčîĕóøǰêćöÙüćöĀöć÷×ĂÜöćêøåćîñúĉêõĆèæŤßčößîǰ	öñß�ǰ��������
ǰ Āöć÷ëċÜ 

đÙøČęĂÜéČęöìĊęĕéšÝćÖÖćøîĞćÿŠüîĔéÿŠüîĀîċęÜ×ĂÜóČßßîĉéđéĊ÷üǰĀøČĂĀúć÷ßîĉéǰìĊęÿéĀøČĂĒĀšÜǰàċęÜüĆêëčéĉïìĊęîĉ÷öĔßšǰ

đßŠîǰúĎÖ÷ĂǰúĎÖÿöĂĕì÷ǰđĀÜšćÖøąßć÷éĞćǰñúöą×ćöðŜĂöǰĒúąñúöąđöŠćǰđðŨîêšîǰìĊę÷ĆÜĂ÷ĎŠĔîÿõćóéĊǰöćúšćÜĔĀš
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ÿąĂćéǰĒúšüîĞćöćĀöĆÖǰēé÷ÙčèúĆÖþèą×ĂÜîĚĞćĀöĆÖÿöčîĕóøǰêšĂÜđðŨî×ĂÜđĀúüĂćÝöĊßĉĚîđîČĚĂóČßðîĂ÷ĎŠđúĘÖîšĂ÷

ĒúąĂćÝêÖêąÖĂîđöČęĂüćÜìĉĚÜĕüšǰöĊÿĊǰÖúĉęîǰøÿìĊęéĊêćöíøøößćêĉ×ĂÜÿŠüîðøąÖĂïìĊęĔßšǰîĚĞćĀöĆÖÿöčîĕóøĂćÝÝą

øĎšÝĆÖÖĆîĔîßČęĂĂČęîǰđßŠîîĚĞćĀöĆÖßĊüõćóǰîĚĞćĀöĆÖóČßǰîĚĞćđĂîĕàöŤǰîĚĞćĀöĆÖēóøĕïēĂêĉÖǰàċęÜđðŨîìĊęĕéšÝćÖÖćøĀöĆÖóČßǰ

ñĆÖǰñúĕöšǰøüöìĆĚÜÿöčîĕóøÖĆïÿćøĔĀšÙüćöĀüćîǰ	ðŗũîöèĊǰ×üĆâđöČĂÜ, 2561) 

2.3.1 öą×ćöðŜĂö 

öą×ćöðŜĂöǰöĊßČęĂìćÜüĉì÷ćýćÿêøŤǰÙČĂǰPhyllanthus emblica -JOO�ǰÝĆéĂ÷ĎŠĔîüÜýŤ Euphorbiceae 

đðŨîĕöš÷ČîêšîǰĂĂÖéĂÖßŠüÜđéČĂîöÖøćÙöǰëċÜǰđöþć÷îǰùéĎđÖĘïđÖĊę÷üðøąöćèđéČĂîíĆîüćÙöǰĒúąÿćöćøëđÖĘï

đÖĊę÷üĕéšÝîëċÜöĊîćÙöǰēé÷ĕöŠöĊÖćøđðúĊę÷îĒðúÜÙčèõćóǰöĊëĉęîÖĞćđîĉéĂ÷ĎŠĔîǰđĂđßĊ÷êąüĆîĂĂÖđÞĊ÷ÜĔêšǰĒúąðść

đïâÝóøøèĒúšÜǰÿŠüîðøąÖĂïìćÜđÙöĊ×ĂÜñúǰĕéšĒÖŠǰđîČĚĂñúǰ�����ǰ�ǰ×ĂÜñúǰðøąÖĂïĕðéšü÷ÙüćößČĚîǰ����ǰ

�ǰõć÷ĔîöĊÿŠüîđðŨîÖøéǰ����ǰ�ǰîĚĞćêćúìĆĚÜĀöéǰ����ǰ�ǰ ēé÷đðŨîîĚĞćêćúøĊéĉüàŤ ����ǰ� ēðøêĊîǰ����ǰ� 

ĕ×öĆîǰ���ǰ� ÙćøŤēïĕăđéøêǰ���ǰ� öĊđóÙêĉî đÙüĂàĉìĉî ĒúąĒìîîĉîÝĞćîüîöćÖǰĒúąĒøŠíćêčǰôĂÿôĂøĆÿ 

�����ǰ� ēóĒìÿđàĊ÷öǰ�����ǰ� ĒÙúđàĊ÷ö �����ǰ�ǰĒöÖîĊđàĊ÷ö �����ǰ�ǰĒúąđĀúĘÖ �����ǰ�ǰÿŠüîđðúČĂÖ

öĊÖøéđĂúúćÝĉÖ ÖøéôŗúđúöúĉÖĒúąÿćøðøąÖĂïôŘîĂú öą×ćöðŜĂööĊùìíĉĝĔîìćÜÖćøøĆÖþćìĊęĀúćÖĀúć÷ǰĒúą

ĔßšđðŨî÷ćøĆÖþćēøÙĔîìšĂÜëĉęîêŠćÜėǰ	õĆìßøćüéĊǰÿēöÿø, 2547) 

2.3.2 úĎÖ÷Ă 

úĎÖ÷Ăǰ	Noni) ßČęĂìćÜüĉì÷ćýćÿêøŤǰÙČĂǰMorinda Citrifolia -JOO�ǰđðŨîóČßÿöčîĕóøĒúąđðŨîóČßöÜÙúǰ

öĊëĉęîÖĞćđîĉéĂ÷ĎŠĔîðøąđìýĂĉîđéĊ÷ǰîĉ÷öðúĎÖĔîđĂđßĊ÷êąüĆîĂĂÖđÞĊ÷ÜĔêšǰđðŨîĕöš÷ČîêšîđúĘÖ×îćéđúĘÖǰÿĎÜðøąöćèǰ

2-3 đöêøǰđÝøĉâđêĉïēêĕéšđĂÜêćöíøøößćêĉĔîĒëïìąđúĂĆîéćöĆîǰÿćöćøëîĞćöćĔßšĕéšìĆĚÜĔïǰøćÖǰéĂÖǰĒúąñúǰ

	üĉßĆ÷ǰøćóùìíĉĝǰĒúąǰýøĆââć ĂĞćîĆÖöèĊ, 2547) úĎÖ÷ĂöĊĂÜÙŤðøąÖĂïĀúĆÖìćÜđÙöĊĒúąðøąē÷ßîŤìĊęÿĞćÙĆâǰéĆÜìĊę

ĒÿéÜĔîêćøćÜìĊęǰ1 ÿŠüîñú×ĂÜúĎÖ÷ĂðøąÖĂïéšü÷ǰðøĉöćèîĚĞćǰ���ǰÙćøŤēïĕăđéøê ����� ēðøêĊîǰ����� 

ĕ×öĆîǰ����� Ĕ÷ĂćĀćøǰ����� ĒúąðøąÖĂïéšü÷ĒøŠíćêčǰĕéšĒÖŠǰēàđéĊ÷ö �����ǰNH����ǰHǰĒúąēóĒìÿđàĊ÷ö 

5012 NH����ǰHǰÿŠüîĂÜÙŤðøąÖĂï×ĂÜîĚĞćúĎÖ÷ĂǰĕéšĒÖŠǰēóĒìÿđàĊ÷ö ����ǰH����ǰHǰÖĞćöąëĆî ����ǰH����ǰH 

ĒÙúđàĊ÷öǰ����ǰH����ǰH ôĂÿôĂøĆÿǰ����ǰH����ǰH àĊúĊđîĊ÷öǰ����ǰwH�H üĉêćöĉîàĊǰ������ǰNH����ǰHǰĒúąǰ

ēðøüĉêćöĉî 	-PQFTǰFUǰBM�ǰ����
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êćøćÜìĊęǰ2.2 ĂÜÙŤðøąÖĂïìćÜđÙöĊĒúąðøąē÷ßîŤìĊęÿĞćÙĆâ×ĂÜúĎÖ÷Ă 

ĂÜÙŤðøąÖĂï ðøąē÷ßîŤ 

ÖøéĂąöĉēî ßŠü÷ĔĀšÖćøÿĆÜđÙøćąĀŤēðøêĊîÿöïĎøèŤǰ đÿøĉöøąïïÖćøǰ ÿøšćÜÖúšćöđîČĚĂđîČĚĂđ÷ČęĂǰ øąïï

ĕĀúđüĊ÷îēúĀĉê 

ÖøéĕúēîđúĂĉÖ ßŠü÷éĎĒúøĆÖþćÿč×õćóñĉüǰđàúúŤðøąÿćìđîČĚĂđ÷ČęĂĀĆüĔÝĒúąǰđÿšîđúČĂé 

ÿēÙēðđúêĉî ßŠü÷êšćîÖćøĂĆÖđÿïǰ đßČĚĂĒïÙìĊđøĊ÷ĒúąđßČĚĂøćǰ ßŠü÷úéÙüćöǰ éĆîēúĀĉêǰ ìĞćĔĀšÖćøîĂî

ĀúĆïéĊ×ċĚî 

ĒĂîìøćÙüĉēîî ßŠü÷ÙüïÙčöÖćøêĉéđßČĚĂĒïÙìĊđøĊ÷ǰđßŠîǰStaphylococcus aureus 

đìĂøŤðŘî ßŠü÷ÿŠÜđÿøĉöÖćøÿøšćÜđàúúŤĔîøŠćÜÖć÷ 

đïêšć-àĉēêÿđêĂøĂú ßŠü÷úéÙúĂđúÿđêĂøĂúĔîđÿšîđúČĂéǰ ßŠü÷ñĎšöĊðŦâĀćêŠĂöúĎÖĀöćÖēêǰ ĒúąÖøąêčšîÖćø

ìĞćÜćî×ĂÜøąïïõĎöĉÙčšöÖĆî 

ĒĂÿðøĎēúĕàêŤ ßŠü÷úéÖćøđÖøĘÜêĆü×ĂÜÖøąđóćąĒúąúĞćĕÿšǰ ßŠü÷ĒÖšĂćÖćøĂćđÝĊ÷îǰ ĒÖšĂĆÖđÿïêŠĂêšćî

ĂîčöĎúĂĉÿøą 

đóÙêĉî ßŠü÷úéÖćøéĎéàċöĕ×öĆîǰĒúąîĚĞćêćúĔîúĞćĕÿš 

÷ĎÝĊîĂú ßŠü÷úéĂćÖćøđÖøĘÜêĆü×ĂÜÖúšćöđîČĚĂđøĊ÷ï 

Öøé÷ĎēàúĉÖ ßŠü÷êšćî histamine ĒÖšĒóšêšćîöąđøĘÜǰĀøČĂđîČĚĂøšć÷ 

ÖøéĒĂÿÙĂøŤïĉÖ đðŨîĒĀúŠÜÿĞćÙĆâ×ĂÜüĉêćöĉîàĊìĊęöĊðøĉöćèöćÖóĂìĊęǰøŠćÜÖć÷êšĂÜÖćø 

ÿćøóùÖþđÙöĊ ßŠü÷ĔîÖćøêŠĂêšćîĂîčöĎúĂĉÿøą 

ĕÖúēÙĕàéŤ ßŠü÷×ĆïðŦÿÿćüąǰßŠü÷ïĞćïĆéĂćÖćøĂĆÖđÿï 

Polysaccharides ßŠü÷đóĉęöÝĞćîüîǰĒúąÖøąêčšîÖćøìĞćÜćî×ĂÜøąïïõĎöĉÙčšöÖĆî 

 (ÿćÙøǰìĂÜĀúšć, 2555) 

2.3.3 ÿöĂĕì÷ 

ÿöĂĕì÷ǰßČęĂìćÜüĉì÷ćýćÿêøŤǰTerminalia chebula 3FU[�ǰ đðŨîóČßĔîüÜýŤ Combretaceae đðŨî

êšîĕöšñúĆéĔï×îćéÖúćÜëċÜ×îćéĔĀâŠéĂÖöĊÿĊđĀúČĂÜđĀúČĂÜđ×šöǰĒúąöĊÖúĉęîđĀöĘîǰñúöĊÙüćö÷ćüǰ3-6 đàîêĉđöêøǰ

øĎðìøÜĕ×ŠÿĊđĀúČĂÜĒÖöđ×Ċ÷üǰÿćöćøëđêĉïēêĕéšĔîéĉîìĊęĀúćÖĀúć÷ǰöĊĒĀúŠÜÖĞćđîĉéĔîĂĉîđéĊ÷ĒúąđĂđßĊ÷êąüĆîĂĂÖ

đÞĊ÷ÜĔêšǰ	èóĆåĂøǰïĆüÞčîǰĒúąÙèą, 2561) ÿŠüîðøąÖĂïĔîóČßöĊĀúć÷ßîĉéǰđßŠîǰĒìîîĉî ôúćēüîĂ÷éŤ ÿđêĂ

øĂú ÖøéĂąöĉēî ôøčÖēêÿ đøàĉî ĒúąîĚĞćöĆîǰēé÷ÿŠüîðøąÖĂïĀúĆÖðøąÖĂïéšü÷Ēìîîĉîðøąöćè ���ǰ

(Gupta, 2011) ĒúąĔîñúÿöĂĕì÷öĊÿćöðøąÖĂïôŘēîúĉÖðøĉöćèÿĎÜǰđßŠîǰÖøéĒÖúúĉÖ ÖøéđĂúúćÝĉÖ ÖøéßĉïĎ

úĉÖ ĒúąÙĂøĉúćÝĉî đðŨîêšîǰàċęÜÿćøðøąÖĂïđĀúŠćîĊĚǰöĊùìíĉĝêšćîđßČĚĂÝčúĉîìøĊ÷ŤǰĒúąÿćöćøëîĞćöćĔßšĔîÖćøøĆÖþć

ēøÙĒúąĂćÖćøêŠćÜėĕéš 
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2.4 Symbiotic culture of bacteria and yeast (SCOBY) 

4$0#:ǰĀøČĂǰUFBǰGVOHVTǰđðŨîßČęĂđøĊ÷ÖÖćøđÝøĉâđêĉïēêĒïïõćüąóċęÜóćøąĀüŠćÜĒïÙìĊđøĊ÷ÖøéĂąàĉêĉÖǰ

(Acetobacter xylium, Acetobacter xylinoides, Bacterium gluconicum, Acetobacter aceti, and 

Acetobacter pasteurianus) Ēúą÷ĊÿêŤǰ(Schizosaccharomyces pombe, Saccharomyces ludwigii, 

Kloeckera apiculata, Saccharomyces cerevisiae, Zygosaccharomyces rouxii, 

Zygosaccharomyces bailii, Brettanomyces bruxellensis, Brettanomyces custersii, Pichia 

membranaefaciens, Torulopsis, and Candida) õć÷ĔîüčšîìĊęĀöĆÖĂ÷ĎŠĔîîĚĞćßćĀöĆÖǰàċęÜÖćøĀöĆÖîĚĞćßćñÿö

îĚĞćêćúéšü÷ǰ4$0#:ǰĕéšđðŨîđÙøČęĂÜéČęöÙĂöïĎßćǰàċęÜĔîøąĀüŠćÜÖćøĀöĆÖîĚĞćßćñÿöîĚĞćêćúǰ4$0#:ǰđðúĊę÷îîĚĞćêćú

đðŨîÖøéĂĉîìøĊ÷ŤĒúąĒĂúÖĂăĂúŤǰîĂÖÝćÖîĊĚǰ4$0#:ǰ ĔßšîĚĞćêćúđðŨîĒĀúŠÜÙćøŤïĂîĔîÖćøÿøšćÜüčšîĔĀöŠǰàċęÜ

ÿćöćøëîĚĞćüčšîĔĀöŠîĊĚĕðĀöĆÖĔîÖąëĆéĕðĕéšǰĒïÙìĊđøĊ÷ÖøéĂąàĉêĉÖÿøšćÜüčšîđàúúĎēúÿúĂ÷êĆüĂ÷ĎŠïîñĉüĀîšć×ĂÜîĚĞć

ßćĀöĆÖǰđøĊ÷ÖüŠćǰ4$0#:ǰĀøČĂǰ5FBǰGVOHVT õć÷ĔîüčšîđàúúĎēúÿðøąÖĂïĕðéšü÷ĒïÙìĊđøĊ÷ÖøéĂąàĉêĉÖĒúą÷ĊÿêŤǰ

àċęÜüčšîđàúúĎēúÿîĊĚöĊúĆÖþèąđéĊ÷üÖĆîÖĆïǰ.PUIFSǰPGǰWJOFHBSǰ(+BZBCBMBO et al., 2010) éĆÜøĎðìĊęǰ��� 

 

øĎðìĊęǰ��� 5FBǰGVOHVTǰĀøČĂǰ4$0#: 

(ìĊęöć�ǰ+BZBCBMBOǰet al., 2014) 

ÖćøĂ÷ĎŠøŠüöÖĆîĒïïõćüąóċęÜóć×ĂÜĒïÙìĊđøĊ÷ÖøéĂąàĉêĉÖĒúą÷ĊÿêŤĔîüčšîǰ4$0#:ǰÿćöćøë÷Ćï÷ĆĚÜÖćø

đÝøĉâ×ĂÜÝčúĉîìøĊ÷ŤĕéšǰàċęÜÿðŘßĊÿŤ×ĂÜĒïÙìĊđøĊ÷ÖøéĂąàĉêĉÖĒúą÷ĊÿêŤ×ċĚîĂ÷ĎŠÖĆïĒĀúŠÜìĊęöć×ĂÜǰ4$0#:ǰ	%VUUBǰ

and Paul, 2019) ÝćÖÜćîüĉÝĆ÷×ĂÜǰ.BSTIǰet al. (2014) ÖćøêøüÝĀćúĞćéĆïîĉüÙúĊēĂĕìéŤ×ĂÜÝčúĉîìøĊ÷ŤĔîǰ

4$0#:ǰ5 ĒĀúŠÜìĊęöćǰÝćÖðøąđìýĒÙîćéćǰðøąđìýĂĆÜÖùþǰðøąđìýÿĀøĆåĂđöøĉÖćǰĒúąðøąđìýĕĂøŤĒúîéŤ 

óïüŠćǰĔîǰ4$0#: ìĆĚÜǰ5 ĒĀúŠÜǰĒïÙìĊđøĊ÷ìĊęóïöćÖìĊęÿčé ÙČĂǰGluconacetobacter TQQ�ǰøĂÜúÜöćǰÙČĂǰ

Lactobacillus TQQ�ǰĒúą÷ĊÿêŤìĊęóïöćÖìĊęÿčé ÙČĂǰZygosaccharomyces TQQ� éĆÜĒÿéÜĔîøĎðìĊęǰ���ǰ 
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øĎðìĊęǰ��� ÖćøÖøąÝć÷×ĂÜðøąßćÖøÝčúĉîìøĊ÷ŤĔîǰ4$0#: 

(ìĊęöć�ǰ.BSTI et al., 2014) 
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ïììĊęǰ3 üĉíĊéĞćđîĉîÜćîüĉÝĆ÷ 

3.1 ĂčðÖøèŤǰđÙøČęĂÜöČĂ ĒúąÿćøđÙöĊ 

 3.1.1 üĆÿéč  

x îĚĞćĀöĆÖÿöčîĕóøĕì÷Ăć÷čǰ�ǰðŘĒúąǰ�ǰðŘ ñúĉêĔîÙøĆüđøČĂî 

x ßćéĞćǰLipton ßîĉéàĂÜǰ	6/*-&7&3ǰǰĂĉîēéîĊđàĊ÷
 

x îĚĞćêćúìøć÷ĒéÜǰǰ	îĚĞćêćúüĆÜ×îć÷, ĕì÷
 

x ÷ĊÿêŤìćÜÖćøÙšćǰSaccharomyces cerevisiae ÿć÷óĆîíčŤǰLalvin øĀĆÿǰEC-1118 (Lalvin, 

ĒÙîîćéć
 

3.1.2 ĂčðÖøèŤĒúąđÙøČęĂÜöČĂ 

x ĀöšĂǰStainless steel ×îćéǰ��ǰDN� 

x đêćĒöŠđĀúĘÖĕôôŜćǰ	PHILIPS øčŠîǰ)%����ǰ/FUIFSMBOE
 

x đìĂøŤēööĉđêĂøŤǰ	Comcube, ĕì÷
 

x đÙøČęĂÜßĆęÜǰ	ìýîĉ÷öǰ3 êĞćĒĀîŠÜ
ǰ	4)*."%;6ǰâĊęðčśî
 

x đÙøČęĂÜüĆéðøĉöćèĒĂúÖĂăĂúŤǰ	Vinometer) (Alla, òøĆęÜđýÿ) 

x ÝćîđóćąđßČĚĂóúćÿêĉÖǰ	Petri plate) (Hycon, ĕì÷
 

x đÙøČęĂÜüĆéÙŠćðøĉöćè×ĂÜĒ×ĘÜìĊęúąúć÷îĚĞć (Refractometer) (Hunna, ÿĀøĆåĂđöøĉÖć
 

x ĀöšĂîċęÜÛŠćđßČĚĂǰ	Autoclave) (Tomy, âĊęðčśî
 

x đÙøČęĂÜüĆéÙŠćÙüćöđðŨîÖøé-éŠćÜǰ	pH meter) (Toledo, ĕì÷
 

x ĀúĂéĕöēÙøìĉüðşǰ	&QQFOEPSGǰUVCF
ǰ	"YZHFOǰÿĀøĆåĂđöøĉÖć
 

x đÙøČęĂÜîĆïÝĞćîüîēÙēúîĊǰ	.BOVBMǰDPMPOZǰDPVOUFS
ǰ	%JHJUFDIǰÝĊî
 

x ×üéĀöĆÖǰ(Laboratory bottle) ×îćéǰ5 L 	%VSBOǰđ÷ĂøöĆî) 

 3.1.3 ÿćøđÙöĊ 

x îĚĞćÖúĆęîǰ	%JTUJMMFEǰXBUFS
 

x đððēêîǰ	Peptone) (Himedia, ĂĉîđéĊ÷
 

x .34ǰBHBSǰ	Himedia, ĂĉîđéĊ÷
 

x .34ǰCSPUIǰ	)JNFEJBǰĂĉîđéĊ÷
 

x 1PUBUPǰEFYUSPTFǰBHBSǰ	1%"
ǰ	)JNFEJBǰĂĉîđéĊ÷
 

x Acetobacter aHBSǰ	)JNFEJBǰĂĉîđéĊ÷
 



14 
 

x Nutrient bSPUIǰ	/#
ǰ	)JNFEJBǰĂĉîđéĊ÷
 

x Nutrient aHBSǰ	/"
ǰ	)JNFEJBǰĂĉîđéĊ÷
 

x :FBTUǰNBMUǰCSPUIǰ	:.ǰCroth) (Himedia, ĂĉîđéĊ÷
 

x ĕăēéøđÝîđðĂøŤĂĂÖĕàéŤǰ	)ZESPHFOǰQFSPYJEFǰ)2O2
ǰ	ýĉøĉïĆâßć, ĕì÷
 

x ÖøéìćøŤìćøĉÖǰǰ	Tartaric acid, C4H6O6) ("KBYǰ'JOFDIFNǰĂĂÿđêøđúĊ÷
 

x ÖúĊđàĂøĂúǰ	Glycerol) �����ǰ	KemAus, ĂĂÿđêøđúĊ÷
 

3.2 üĉíĊÖćøéĞćđîĉîÜćî 

3.2.1 ÖćøÙĆéĒ÷ÖÝčúĉîìøĊ÷ŤÝćÖîĚĞćĀöĆÖÿöčîĕóøĕì÷ 

 �������ǰÖćøđêøĊ÷öêĆüĂ÷ŠćÜîĚĞćĀöĆÖÿöčîĕóøĕì÷ 

 đêøĊ÷öêĆüĂ÷ŠćÜÝćÖîĚĞćĀöĆÖÿöčîĕóøĕì÷ìĊęöĊ 4$0#:ǰĂć÷čǰ3 ðŘĒúąǰ8 ðŘǰēé÷ĒïŠÜđðŨîǰ3 øĎðĒïïǰĕéšĒÖŠǰ

4$0#:ǰîĚĞćĀöĆÖñÿöǰ4$0#:ǰǰĒúąîĚĞćĀöĆÖ éĆÜîĊĚ 

a) êĆüĂ÷ŠćÜĒïïǰ4$0#:ǰđêøĊ÷öēé÷ÿčŠöêĆéǰ4$0#:ǰ� ĒĀúŠÜïîǰ4$0#:ǰßĉĚîđéĊ÷üÖĆîǰ1 ÖøĆö 

b) êĆüĂ÷ŠćÜĒïïîĚĞćĀöĆÖñÿöǰ4$0#:ǰđêøĊ÷öēé÷ÿčŠöêĆéǰ4$0#:ǰ�  ĒĀúŠÜïîǰ4$0#:ǰßĉĚîđéĊ÷üÖĆîǰ 

��� ÖøĆö ĒúšüîĞćöćêĊðŦũîñÿöÖĆïîĚĞćĀöĆÖǰ��� ÖøĆöǰÝćÖîĆĚîđÖĘïêĆüĂ÷ŠćÜĔîëčÜøšĂîĀøČĂǰPetri disk 

ðúĂéđßČĚĂ 

c) êĆüĂ÷ŠćÜĒïïîĚĞćĀöĆÖǰ1 ÖøĆö 

 �������ǰÖćøÙĆéĒ÷ÖÝčúĉîìøĊ÷ŤÝćÖêĆüĂ÷ŠćÜ 

 đÝČĂÝćÜêĆüĂ÷ŠćÜÝćÖ×šĂǰ�������ǰìĊęøąéĆïÙüćöđ×šö×šîǰ10-1 Ēúąǰ10-2 Ĕîÿćøúąúć÷ 1FQUPOFǰ����ǰ

	X�W
ǰ ĒúąîĞćöćđÖúĊę÷ (spread plate) ïîĂćĀćøđúĊĚ÷ÜđßČĚĂìĊęđêøĊ÷öĕüšǰÙČĂǰ/VUSJFOUǰ BHBSǰ 	/"
ǰ 1PUBUPǰ

EFYUSPTFǰ BHBSǰ 	1%"
ǰ Ēúą "DFUPCBDUFSǰ BHBS ïŠöìĊęĂčèĀõĎöĉǰ30 ĂÜýćđàúđàĊ÷ÿǰđðŨîđüúćǰ7 üĆîǰïĆîìċÖ

úĆÖþèąĒúąîĆïÝĞćîüîÝčúĉîìøĊ÷ŤǰđúČĂÖêĆüĒìîēÙēúîĊĕðýċÖþćìćÜÿĆèåćîüĉì÷ćéĆÜøĎðìĊęǰ��� Ēúąǰrestreak ïîǰ

.34ǰBHBSǰQMBUF ïŠöìĊęĂčèĀõĎöĉǰ30 ĂÜýćđàúđàĊ÷ÿǰđðŨîđüúćǰ7 üĆî  
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øĎðìĊęǰ���ǰÖćøÙĆéĒ÷ÖÝčúĉîìøĊ÷ŤÝćÖêĆüĂ÷ŠćÜ 

�������ǰÖćøêøüÝÿĂïúĆÖþèąìćÜÿĆèåćîüĉì÷ć×ĂÜÝčúĉîìøĊ÷ŤìĊęÙĆéĒ÷Öĕéš 

 đúČĂÖêĆüĒìîēÙēúîĊÝćÖǰ�������ǰ đóćąđúĊĚ÷ÜĔîǰNutrient CSPUIǰ 	/#
ǰ :FBTUǰNBMUǰ CSPUIǰ 	:.#
ǰ

Ēúąǰ.34ǰCSPUIǰïŠöìĊęĂčèĀõĎöĉǰ30 ĂÜýćđàúđàĊ÷ÿ (Chen et al., 2011) đðŨîđüúćǰ7 üĆî îĞćĕðǰstreak ïîǰ

"DFUPCBDUFSǰ BHBS ïŠöìĊęĂčèĀõĎöĉǰ30 ĂÜýćđàúđàĊ÷ÿ đðŨîđüúćǰ7 üĆîǰïĆîìċÖúĆÖþèąēÙēúîĊǰ÷šĂöĒÖøöǰ

ìéÿĂïÖćøÿøšćÜđĂîĕàöŤÙąêąđúÿǰĒúąìéÿĂïÖćøÿøšćÜđàúúĎēúÿ éĆÜøĎðìĊęǰ��� üĉíĊÖćøìéÿĂïĒÿéÜĔî

õćÙñîüÖǰÖǰĒúąđÖĘïĕĂēàđúêìĊęĕéšĕüšĔîǰHMZDFSPMǰTUPDLǰđóČęĂîĞćĕððøąđöĉîÿöïĆêĉÖćøĀöĆÖĕĂēàđúêìĊęÙĆéĒ÷Ö

ĕéšêŠĂĕðĔîĀĆü×šĂǰ�����ǰ 
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øĎðìĊę ���ǰÖćøýċÖþćúĆÖþèąìćÜÿĆèåćîüĉì÷ć×ĂÜÝčúĉîìøĊ÷ŤìĊęÙĆéĒ÷Öĕéš 

3.2.2 ðøąđöĉîÿõćüąÖćøĀöĆÖîĚĞćßćĒïïĒĂúÖĂăĂúŤéšü÷÷ĊÿêŤìćÜÖćøÙšć 

 �������ǰđêøĊ÷öîĚĞćßćóøšĂöĀöĆÖ 

 đêĉöÿćøúąúć÷îĚĞćßćǰ��ǰH�-ǰðøĉöćêøǰ���ǰ-ǰñÿöîĚĞćêćúđ×šö×šîǰ10 °#SJY ĔÿŠ×üéĀöĆÖ %VSBOǰ×îćéǰ

5 L ĒúšüîĞćĕðÛŠćđßČĚĂéšü÷ǰautoclave ìĊęĂčèĀõĎöĉǰ121 ĂÜýćđàúđàĊ÷ÿǰÙüćöéĆîǰ15 ðĂîéŤêŠĂêćøćÜîĉĚüǰđüúćǰ

15 îćìĊǰéĆÜøĎðìĊę ��� 

 

øĎðìĊęǰ���ǰÖćøđêøĊ÷öîĚĞćßćóøšĂöĀöĆÖ 
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 �������ǰđêøĊ÷öÖúšćđßČĚĂ÷ĊÿêŤìćÜÖćøÙšć 

đêĉöÿćøúąúć÷îĚĞćßćǰ�� H�-ǰðøĉöćêøǰ��� mL ñÿöîĚĞćêćúđ×šö×šîǰ��ǰ°#SJY ĔÿŠ×üéøĎðßöóĎŠ×îćéǰ

250 ml ĒúšüîĞćĕðÛŠćđßČĚĂéšü÷ǰautoclave ìĉĚÜĔĀšđ÷ĘîìĊęĂčèĀõĎöĉĀšĂÜĒúšüÝċÜđêĉö÷ĊÿêŤñÜ ��ǰ(X�W) 

(Saccharomyces cerevisiae Lalvin EC-1118) ÖŠĂîîĞćĕðđ×÷Šćéšü÷đÙøČęĂÜǰrotary shaker ìĊęÙüćöđøĘüøĂïǰ

150 rpm đðŨîđüúćǰ��ǰßĆęüēöÜǰÝîÖøąìĆęÜöĊÝĞćîüî÷ĊÿêŤìĊęöĊßĊüĉêđðŨî 108 $'6�NM êøüÝîĆïēé÷đÝČĂÝćÜìĊęÙüćö

đ×šö×šîǰ10-8 ĒúšüĒÖúĊę÷úÜïîǰ1%"ǰQMBUFǰïŠöìĊęĂčèĀõĎöĉǰ30 ĂÜýćđàúđàĊ÷ÿǰđðŨîđüúćǰ24 ßĆęüēöÜǰéĆÜøĎðìĊęǰ��� 

 
øĎðìĊęǰ���ǰÖćøđêøĊ÷öÖúšćđßČĚĂ÷ĊÿêŤìćÜÖćøÙšć 

 

�������ǰðøąđöĉîÿõćüąÖćøĀöĆÖîĚĞćßćĒïïĒĂúÖĂăĂúŤéšü÷÷ĊÿêŤìćÜÖćøÙšć 

 đêĉöÖúšćđßČĚĂ÷ĊÿêŤúÜĔîîĚĞćßćóøšĂöĀöĆÖÿĆéÿŠüîǰ����ǰW�W ĒúšüîĞćĕðïŠöìĊęĂčèĀõĎöĉǰ30 ĂÜýćđàúđàĊ÷ÿǰ

đðŨîđüúćǰ9 üĆîǰĔîøąĀüŠćÜÖćøĀöĆÖÝąêøüÝüĆéÙŠćÙüćöđðŨîÖøéǰ– éŠćÜ (pH) ðøĉöćè×ĂÜĒ×ĘÜìĊęúąúć÷îĚĞć 

(Total soluble solids ĀøČĂǰTSS)  ĒúąðøĉöćèĒĂúÖĂăĂúŤ (�ǰ "MDPIPM
 ìčÖǰ1 üĆîǰĒúąêøüÝüĆéÖćø

đÝøĉâđêĉïēê×ĂÜ÷ĊÿêŤĒúąðøĉöćèÖøéìĊęĕêđêøêĕéš (Titratable acidity ĀøČĂǰTA) ìčÖ 2 üĆîǰüĉíĊÖćøêøüÝüĆé

ĒÿéÜĔîõćÙñîüÖǰÖǰÝćÖîĆĚîîĞćîĚĞćßćĀúĆÜĀöĆÖđÖĘïìĊęĂčèĀõĎöĉǰ4 ĂÜýćđàúđàĊ÷ÿǰđóČęĂîĞćĕððøąđöĉîÿöïĆêĉÖćø

ĀöĆÖĕĂēàđúêĒïïđðŨîúĞćéĆïêŠĂĕðĔîĀĆü×šĂǰ����3 éĆÜøĎðìĊę ��� 
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øĎðìĊęǰ���ǰÖćøðøąđöĉîÿõćüąÖćøĀöĆÖîĚĞćßćéšü÷÷ĊÿêŤìćÜÖćøÙšć 

3.2.3 ðøąđöĉîÿöïĆêĉÖćøĀöĆÖÙĂöïĎßćéšü÷ĕĂēàđúêìĊęÙĆéĒ÷Öĕéš 

ðøąđöĉîÿöïĆêĉÖćøĀöĆÖÙĂöïĎßćéšü÷ĕĂēàđúêìĊęÙĆéĒ÷Öĕéšǰéšü÷üĉíĊÖćøĀöĆÖǰ2 Ēïï ÙČĂǰÖćøĀöĆÖĒïï

ñÿö 	NJYFEǰDVMUVSFǰGFSNFOUBUJPO
ǰéšü÷÷ĊÿêŤĒúąĕĂēàđúêóøšĂöÖĆîĔîîĚĞćßćóøšĂöĀöĆÖǰĒúąÖćøĀöĆÖĒïï

úĞćéĆï (sequential fermentation) ēé÷đêĉöĕĂēàđúêǰĔîîĚĞćßćĀúĆÜĀöĆÖéšü÷÷ĊÿêŤìĊęöĊĒĂúÖĂăĂúŤ 

�������ǰđêøĊ÷öîĚĞćßćóøšĂöĀöĆÖ 

 đêøĊ÷öéšü÷üĉíĊđéĊ÷üÖĆïǰ������� 

 ������� ÖćøđêøĊ÷öÖúšćđßČĚĂĕĂēàđúê 

đóćąđúĊĚ÷ÜĕĂēàđúêĔîǰ/#ǰðøĉöćêøǰ10 ml đ×÷Šćéšü÷đÙøČęĂÜǰrotary shaker ìĊęÙüćöđøĘüøĂïǰ50 rpm 

đðŨîđüúćǰ24 ßĆęüēöÜǰÝîÖøąìĆęÜöĊÝĞćîüîĕĂēàđúêìĊęöĊßĊüĉêđðŨîǰ108 $'6�NM êøüÝîĆïēé÷đÝČĂÝćÜìĊęÙüćöđ×šö×šîǰ

10-8 ĒúšüđÖúĊę÷úÜïîǰ1%"ǰQMBUFǰïŠöìĊęĂčèĀõĎöĉǰ��ǰĂÜýćđàúđàĊ÷ÿǰđðŨîđüúćǰ��ǰßĆęüēöÜ éĆÜøĎðìĊę ��� 
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øĎðìĊęǰ��� ÖćøđêøĊ÷öÖúšćđßČĚĂĕĂēàđúêÿĞćĀøĆïìéÿĂïÿöïĆêĉÖćøĀöĆÖÙĂöïĎßć 

 

������� đêøĊ÷öÖúšćđßČĚĂ÷ĊÿêŤìćÜÖćøÙšć 

 đêøĊ÷öéšü÷üĉíĊđéĊ÷üÖĆïǰ������� 

�������ǰÖćøĀöĆÖĒïïñÿö 

đêĉöÖúšćđßČĚĂĕĂēàđúêĒúąÖúšćđßČĚĂ÷ĊÿêŤìćÜÖćøÙšćÝćÖĀĆü×šĂǰ������� Ēúąǰ�������ǰ êćöúĞćéĆï

ĂĆêøćÿŠüîǰ1:1 (W�W) úÜĔîîĚĞćßćóøšĂöĀöĆÖǰîĞćĕðïŠöìĊęĂčèĀõĎöĉǰ��ǰĂÜýćđàúđàĊ÷ÿǰđðŨîđüúćǰ��ǰüĆîǰĔî

øąĀüŠćÜÖćøĀöĆÖêøüÝüĆéÙŠćÙüćöđðŨîÖøéǰ– éŠćÜ (pH) ðøĉöćè×ĂÜĒ×ĘÜìĊęúąúć÷îĚĞćǰ(Total soluble solids 

ĀøČĂǰTSS)  ĒúąðøĉöćèĒĂúÖĂăĂúŤ (�ǰ"MDPIPM
ǰìčÖǰ�ǰüĆî üĉíĊÖćøêøüÝüĆéĒÿéÜĔîõćÙñîüÖǰÖǰéĆÜøĎðìĊęǰ��� 

 
øĎðìĊęǰ��� ÖćøĀöĆÖÙĂöïĎßćĒïïñÿö 
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�������ǰÖćøĀöĆÖĒïïđðŨîúĞćéĆï 

 đêĉöÖúšćđßČĚĂĕĂēàđúêÝćÖǰ�������ǰúÜĔîîĚĞćßćĀúĆÜĀöĆÖéšü÷÷ĊÿêŤÝćÖ×šĂǰ������� ĒúšüîĞćĕðïŠö

ìĊęĂčèĀõĎöĉǰ��ǰĂÜýćđàúđàĊ÷ÿǰđðŨîđüúćǰ��ǰüĆîǰĔîøąĀüŠćÜÖćøĀöĆÖêĉéêćöÙüćöđðŨîÖøéǰ– éŠćÜ (pH) ðøĉöćè

×ĂÜĒ×ĘÜìĊęúąúć÷îĚĞć (Total soluble solid ĀøČĂǰTSS)  ĒúąðøĉöćèĒĂúÖĂăĂúŤ (�ǰ"MDPIPM
ǰìčÖǰ�ǰüĆî éĆÜ

øĎðìĊęǰ��� 

 
øĎðìĊęǰ��� ÖćøĀöĆÖÙĂöïĎßćĒïïđðŨîúĞćéĆï 
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ïììĊęǰ4 ñúÖćøüĉÝĆ÷ĒúąĂõĉðøć÷ñú 

4.1 ÖćøÙĆéĒ÷ÖÝčúĉîìøĊ÷ŤÝćÖîĚĞćĀöĆÖÿöčîĕóøĕì÷ 

4.1.1 ÖćøÙĆéĒ÷ÖÝčúĉîìøĊ÷ŤÝćÖîĚĞćĀöĆÖÿöčîĕóøĕì÷ 

ÖćøýċÖþćîĊĚÙĆéĒ÷ÖÝčúĉîìøĊ÷ŤÝćÖîĚĞćĀöĆÖÿöčîĕóøĕì÷ìĊęðøąÖĂïĕðéšü÷ǰöą×ćöðŜĂöǰúĎÖ÷ĂĒúąÿöĂ

ĕì÷ǰìĊęöĊĂć÷čĒêÖêŠćÜÖĆîĕéšĒÖŠǰîĚĞćĀöĆÖÿöčîĕóøìĊęĀöĆÖđðŨîđüúćǰ�ǰðŘĒúąîĚĞćĀöĆÖÿöčîĕóøìĊęĀöĆÖđðŨîđüúćǰ�ǰðŘ 

ÙĆéĒ÷Öéšü÷ĂćĀćøđúĊĚ÷ÜđßČĚĂ �ǰĒïïǰĕéšĒÖŠǰ/VUSJFOUǰ "HBSǰ 	/"
ǰ 1PUBUPǰ %FYUSPTFǰ "HBSǰ 	1%"
ǰ Ēúą 

"DFUPCBDUFSǰ BHBS ēé÷Ē÷ÖÝćÖêĆüĂ÷ŠćÜîĚĞćĀöĆÖÿöčîĕóøǰ�ǰÿŠüîǰÙČĂǰ4$0#:ǰ 	4ZNCJPUJDǰ $VMUVSFǰ PGǰ

#BDUFSJBǰBOEǰ:FBTU
ǰîĚĞćĀöĆÖêĊðŦũîÖĆï 4$0#:ǰĒúąîĚĞćĀöĆÖÿöčîĕóøǰ 

ÝćÖÖćøìéúĂÜîĞć plate ìĊę spread êĆüĂ÷ŠćÜîĚĞćĀöĆÖÿöčîĕóøĕðïŠöđðŨîđüúćǰ�ǰüĆîǰìĊęĂčèĀõĎöĉǰ��ǰ

ĂÜýćđàúđàĊ÷ÿǰÝćÖêćøćÜìĊęǰ���ǰĒúąêćøćÜìĊęǰ���ǰóïüŠćǰĕöŠóïÝčúĉîìøĊ÷ŤìĊęđÝøĉâïîǰNA ÝċÜĕöŠöĊēÙēúîĊđóČęĂ

îĞćĕðêøüÝÿĂïêŠĂ úĆÖþèąìćÜÿĆèåćîüĉì÷ć×ĂÜēÙēúîĊìĊęĕéšÝćÖîĚĞćĀöĆÖÿöčîĕóøàċęÜñŠćîÖćøĀöĆÖđðŨîđüúćǰ�ǰðŘ

Ēúąǰ�ǰðŘǰàċęÜđÝøĉâĔîĂćĀćøđúĊĚ÷ÜđßČĚĂǰ1%" Ēúąǰ"DFUPCBDUFSǰ "HBSǰ îĆĚîöĊúĆÖþèąđéĊ÷üǰĒúąöĊúĆÖþèąìĊę

Ùúšć÷ÙúċÜÖĆîǰÙČĂǰöĊøĎðøŠćÜÖúöĒúąîĎîđúĘÖîšĂ÷ǰñĉüĀîšćđøĊ÷ïǰ×ĂïđÖúĊĚ÷ÜǰÿĊÙøĊö×čŠîǰĒúąóïüŠćēÙēúîĊìĊęđÝøĉâĔî

ĂćĀćøđúĊĚ÷ÜđßČĚĂǰ"DFUPCBDUFSǰ "HBSǰ öĊǰclear zone đúĘÖîšĂ÷ǰïŠÜßĊĚüŠćÝčúĉîìøĊ÷ŤéĆÜÖúŠćüöĊÖćøÿøšćÜÖøé÷ŠĂ÷

ĒÙúđàĊ÷öÙćøŤïĂđîê ĒúąđöČęĂîĞćöćǰrestreak Ĕî .34ǰBHBSǰplate ĒúšüóïüŠćöĊúĆÖþèąēÙēúîĊøĎðøŠćÜÖúö

ĒúąîĎîđúĘÖîšĂ÷ǰñĉüĀîšćđøĊ÷ïǰ×ĂïđÖúĊĚ÷ÜǰìċïǰÿĊÙøĊö×čŠîǰđßŠîđéĊ÷üÖĆîǰÝćÖîĆĚîÝċÜđúČĂÖêĆüĒìîēÙēúîĊĕðǰstreak 

êŠĂĔîĀĆü×šĂǰ�����ǰđóČęĂýċÖþćúĆÖþèąìćÜÿĆèåćîüĉì÷ć 
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êćøćÜìĊę 4.1 ÝĞćîüîÝčúĉîìøĊ÷ŤĒúąúĆÖþèąēÙēúîĊìĊęóïĔîêĆüĂ÷ŠćÜîĚĞćĀöĆÖÿöčîĕóøìĊęĀöĆÖđðŨîđüúćǰ�ǰðŘǰĔî 

ĂćĀćøđúĊĚ÷ÜđßČĚĂǰ�ǰßîĉé 

ĂćĀćøđúĊĚ÷ÜđßČĚĂ 

îĚĞćĀöĆÖÿöčîĕóø

ìĊęĀöĆÖđðŨîđüúćǰ

3 ðŘ 

ÝĞćîüî

ÝčúĉîìøĊ÷ŤìĊęóï

($'6�NM) 

úĆÖþèąēÙēúîĊ

ĀúĆÖìĊęóï 
õćóǰDFMMǰNPSQIPMPHZ 

 
Gram 
strain 

NA 

4$0#: ĕöŠóï 

- - 

 
 

- 
îĚĞćĀöĆÖÿöčîĕóø
ñÿö 4$0#: 

ĕöŠóï 

îĚĞćĀöĆÖÿöčîĕóø ĕöŠóï 

1%" 

4$0#: ��� Y 102 ēÙēúîĊöĊøĎðøŠćÜ

ÖúöĒúąîĎî

đúĘÖîšĂ÷ǰ

ñĉüĀîšćđøĊ÷ïǰ

×ĂïđÖúĊĚ÷Üǰìċïǰ

ÿĊÙøĊö×čŠî  

 
 
 

÷ĊÿêŤ�øć 

îĚĞćĀöĆÖÿöčîĕóø
ñÿö 4$0#: 

��� Y 102 

îĚĞćĀöĆÖÿöčîĕóø 2��ǰY 102 

Acetobacter 

BHBS 

4$0#: <25 ēÙēúîĊöĊøĎðøŠćÜ

ÖúöĒúąîĎî

đúĘÖîšĂ÷ǰ

ñĉüĀîšćđøĊ÷ïǰ

×ĂïđÖúĊĚ÷Üǰìċïǰ

ÿĊÙøĊö×čŠîöĊ 

clear zone 

đúĘÖîšĂ÷ 

 

 
 
 

/FHBUJWF 

îĚĞćĀöĆÖÿöčîĕóø
ñÿö 4$0#: 

<25 

îĚĞćĀöĆÖÿöčîĕóø <25 
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êćøćÜìĊę 4.2 ÝĞćîüîÝčúĉîìøĊ÷ŤĒúąúĆÖþèąēÙēúîĊìĊęóïĔîêĆüĂ÷ŠćÜîĚĞćĀöĆÖÿöčîĕóøìĊęĀöĆÖđðŨîđüúćǰ�ǰðŘǰĔî 

ĂćĀćøđúĊĚ÷ÜđßČĚĂǰ�ǰßîĉé 

ĂćĀćøđúĊĚ÷ÜđßČĚĂ 

îĚĞćĀöĆÖÿöčîĕóø

ìĊęĀöĆÖđðŨîđüúćǰ 

�ǰðŘ 

ÝĞćîüî

ÝčúĉîìøĊ÷ŤìĊęóï

($'6�NM) 

úĆÖþèąēÙēúîĊ

ĀúĆÖìĊęóï 
õćóǰDFMMǰNPSQIPMPHZ 

 
Gram 
strain 

NA 

4$0#: ĕöŠóï 

- - - 
îĚĞćĀöĆÖÿöčîĕóø

ñÿö 4$0#: 
ĕöŠóï 

îĚĞćĀöĆÖÿöčîĕóø ĕöŠóï 

1%" 

4$0#: ���ǰY 102 ēÙēúîĊöĊøĎðøŠćÜ

ÖúöĒúąîĎî

đúĘÖîšĂ÷ǰ

ñĉüĀîšćđøĊ÷ïǰ

×ĂïđÖúĊĚ÷Ü ìċïǰ

ÿĊÙøĊö×čŠî  

÷ĊÿêŤ�øć 

îĚĞćĀöĆÖÿöčîĕóø

ñÿö 4$0#: 
���ǰY 102 

îĚĞćĀöĆÖÿöčîĕóø ���ǰY 102 

Acetobacter 

BHBS 

4$0#: <25 ēÙēúîĊöĊøĎðøŠćÜ

ÖúöĒúąîĎî

đúĘÖîšĂ÷ 

ñĉüĀîšćđøĊ÷ïǰ

×ĂïđÖúĊĚ÷Ü ìċïǰ

ÿĊÙøĊö×čŠîöĊ 

clear zone 

đúĘÖîšĂ÷ 

 

/FHBUJWF 

îĚĞćĀöĆÖÿöčîĕóø

ñÿö 4$0#: 
<25 

îĚĞćĀöĆÖÿöčîĕóø <25 
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4.1.2 úĆÖþèąìćÜÿĆèåćîüĉì÷ć×ĂÜÝčúĉîìøĊ÷ŤìĊęÙĆéĒ÷Öĕéš 

 ÝćÖÖćøýċÖþćúĆÖþèąìćÜÿĆèåćîüĉì÷ćēé÷ÖćøđóćąđúĊĚ÷ÜêĆüĒìîēÙēúîĊìĊęđúČĂÖÝćÖǰ�����ǰ Ĕîǰ

/VUSJFOUǰCSPUIǰ	/#
ǰ:FBTUǰ.BMUǰ#SPUIǰ	:.#
ǰĒúąǰ.34ǰCSPUIǰïŠöìĊęĂčèĀõĎöĉǰ30 ĂÜýćđàúđàĊ÷ÿǰđðŨî

đüúćǰ7 üĆî ÖŠĂîîĞćĕðǰstreak úÜïîĂćĀćøđúĊĚ÷ÜđßČĚĂǰ"DFUPCBDUFSǰBHBSǰĒúąîĞćĕðïŠöìĊęĂčèĀõĎöĉǰ30 ĂÜýć

đàúđàĊ÷ÿǰđðŨîđüúćǰ7 üĆîǰĒúąëŠć÷õćóúĆÖþèąēÙēúîĊǰîĞćĕð÷šĂöĒÖøöǰìéÿĂïÖćøÿøšćÜÙąêąđúÿǰ(catalase 

test) ĒúąìéÿĂïÖćøñúĉêđàúúĎēúÿĔîîĚĞćßćǰ�� 	X�W
ǰđêĉöîĚĞćêćúìøć÷đ×šö×šîǰ�� 	X�W
ǰïŠöìĊęĂčèĀõĎöĉǰ30 

ĂÜýćđàúđàĊ÷ÿǰđðŨîđüúćǰ3 ÿĆðéćĀŤǰ 

ÝćÖÖćøýċÖþćúĆÖþèąìćÜÿĆèåćîüĉì÷ć óïüŠć ÙĆéĒ÷ÖÝčúĉîìøĊ÷Ťĕéšǰ3 ĕĂēàđúêǰéĆÜêćøćÜìĊęǰ���ǰĕĂēà

đúê A ĒúąǰC ìĊęÙĆéĒ÷ÖĕéšǰđÝøĉâĕéšìĊęĂčèĀõĎöĉǰ30 ĂÜýćđàúđàĊ÷ÿǰàċęÜđðŨîĂčèĀõĎöĉìĊęđĀöćąÿöêŠĂÖćø

đÝøĉâđêĉïēê×ĂÜÝčúĉîìøĊ÷ŤÖúčŠöìĊęñúĉêÖøéîĚĞćÿšöÿć÷ßĎĔîêøąÖĎúǰAcetobacteraceae îĂÖÝćÖîĊĚ÷ĆÜóïÖćøÿøšćÜ

ÖøéìĞćðäĉÖĉøĉ÷ćÖĆïĒÙúđàĊ÷öÙćøŤïĂđîêđÖĉéđðŨî clear zone  ×ċĚîđúĘÖîšĂ÷ïîĂćĀćøđúĊĚ÷ÜđßČĚĂÝĞćđóćąǰ

"DFUPCBDUFSǰBHBSǰïŠÜßĊĚüŠćÝčúĉîìøĊ÷ŤöĊÿöïĆêĉĔîÖćøÿøšćÜÖøéǰđöČęĂîĞćĕðìéÿĂïÖćøÿøšćÜÙąêąđúÿǰ(catalase 

test) ñúđðŨîïüÖǰĒÿéÜüŠćǰÿćöćøëñúĉêđĂîĕàöŤÙąêąđúÿĕéšǰđöČęĂîĞćĕð÷šĂöĒÖøöóïüŠćđðŨîĒïÙìĊđøĊ÷ĒÖøöúï 

ovoid ĒúąÝčúĉîìøĊ÷ŤìĊęÙĆéĒ÷ÖĕéšéĆÜÖúŠćüÿćöćøëÿøšćÜđàúúĎēúÿĕéšǰÝćÖ×šĂöĎú×šćÜêšîÝċÜÿĆîîĉþåćîüŠć  ĕĂēàđúê 

A ĒúąǰC ìĊęÙĆéĒ÷ÖĕéšĂ÷ĎŠĔîêøąÖĎúǰǰAcetobacteraceae (üĆîđßĉâ ĒúąÙèą, 2550) ĒúąĕĂēàđúê #ǰìĊęÙĆé

Ē÷Öĕéš đöČęĂîĞćĕð÷šĂöĒÖøöǰóïüŠćǰđðŨîĒïÙìĊđøĊ÷ĒÖøöïüÖǰshort rod đöČęĂîĞćĕðìéÿĂïÖćøÿøšćÜÙąêąđúÿǰ

(catalase test) ñúđðŨîúïǰĒÿéÜüŠćǰĕöŠÿćöćøëñúĉêđĂîĕàöŤÙąêąđúÿĕéšǰĒúąÿćöćøëÿøšćÜđàúúĎēúÿĕéšĒêŠ

ÿøšćÜĔîðøĉöćèìĊęîšĂ÷ÖüŠćĕĂēàđúêǰA ĒúąǰC ÝċÜÿĆîîĉþåćîüŠćĕĂēàđúê #ǰ ìĊęÙĆéĒ÷ÖĕéšĕöŠĂ÷ĎŠĔîêøąÖĎúǰǰ

Acetobacteraceae Ă÷ŠćÜĕøÖĘêćöđúČĂÖÝčúĉîìøĊ÷ŤĕĂēàđúê 3 ßîĉéîĊĚĕðýċÖþćÿöïĆêĉÖćøĀöĆÖÙĂöïĎßćĔî×šĂǰ

��� ÝćÖñúÖćøìéúĂÜĒúąÖćøýċÖþćĕöŠÿćöćøëĒ÷Ö÷ĊÿêŤĕéš 
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êćøćÜìĊęǰ4.3 úĆÖþèąìćÜÿĆèåćîüĉì÷ćǰĒúąñúÖćøìéÿĂïÖćøÿøšćÜÙąêąđúÿǰ(catalase test) ×ĂÜĕĂēàđúê

ìĊęÙĆéĒ÷Öĕéš 

Isolate 
code 

Catalase 
test 

úĆÖþèąēÙēúîĊìĊę
óï 

õćóëŠć÷ĒÿéÜúĆÖþèąēÙēúîĊ õćóëŠć÷ĒÿéÜúĆÖþèąđàúúŤõć÷ĀúĆÜÖćø
÷šĂöĒÖøö 

A Positive 

ēÙēúîĊöĊøĎðøŠćÜ

ÖúöĒúąîĎî

đúĘÖîšĂ÷ñĉüĀîšć

đøĊ÷ïǰ 

×ĂïđÖúĊĚ÷Ü ìċïǰ 

ÿĊÙøĊö×čŠî 

öĊ clear zone 

đúĘÖîšĂ÷ 
  

# /FHBUJWF 

ēÙēúîĊöĊøĎðøŠćÜ

ÖúöĒúąîĎî

đúĘÖîšĂ÷ǰñĉüĀîšć

đøĊ÷ïéšćî ×Ăï

đÖúĊĚ÷Ü ìċïǰ    

ÿĊ×ćü×čŠîǰǰǰǰǰǰǰǰǰǰǰǰ

öĊ clear zone 

đúĘÖîšĂ÷ 
  

C Positive 

ēÙēúîĊöĊøĎðøŠćÜ

ÖúöĒúąîĎî

đúĘÖîšĂ÷ ñĉüĀîšć

đøĊ÷ïǰ   ×Ăï

đÖúĊĚ÷Ü ìċïǰ    

ÿĊđĀúČĂÜǰǰ 

öĊ clear zone 

đúĘÖîšĂ÷ 
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øĎðìĊęǰ���ǰÖćøÿøšćÜđàúúĎēúÿ×ĂÜÝčúĉîìøĊ÷ŤìĊęÙĆéĒ÷ÖĕéšĔîîĚĞćßćǰ�� 	X�W
ǰđêĉöîĚĞćêćúìøć÷đ×šö×šîǰ�� 	X�W
ǰ

ïŠöìĊęĂčèĀõĎöĉǰ30 ĂÜýćđàúđàĊ÷ÿǰđðŨîđüúćǰ3 ÿĆðéćĀŤǰ 

4.2 ðøąđöĉîÿõćüąÖćøĀöĆÖîĚĞćßćĒïïĒĂúÖĂăĂúŤéšü÷÷ĊÿêŤìćÜÖćøÙšćǰ 

đîČęĂÜÝćÖÖćøĀöĆÖÙĂöïĎßćðøąÖĂïéšü÷ÖćøĀöĆÖǰ2 øĎðĒïïǰÙČĂǰÖćøĀöĆÖĒïïĒĂúÖĂăĂúŤǰÙČĂǰđÖĉé

ÖćøđðúĊę÷îîĚĞćêćúđðŨîĒĂúÖĂăĂúŤøąĀüŠćÜÖćøĀöĆÖǰĒúąÖćøĀöĆÖđóČęĂÿøšćÜÖøéǰÙČĂǰđÖĉéÖćøđðúĊę÷îÝćÖ

ĒĂúÖĂăĂúŤđðŨîÖøéøąĀüŠćÜÖćøĀöĆÖǰÖćøìéúĂÜîĊĚÝċÜðøąđöĉîÿõćüąÖćøĀöĆÖîĚĞćßćĒïïĒĂúÖĂăĂúŤéšü÷÷ĊÿêŤ

ìćÜÖćøÙšćđóČęĂýċÖþćÿöïĆêĉÖćøĀöĆÖ×ĂÜ÷ĊÿêŤÖŠĂîîĞćĕðĀöĆÖøŠüöÖĆïÝčúĉîìøĊ÷ŤĕĂēàđúêìĊęÙĆéĒ÷ÖĕéšĒïïđðŨî

úĞćéĆïǰ(sequential fermentation) ÝćÖÖćøðøąđöĉîÿõćüąÖćøĀöĆÖ×ĂÜîĚĞćßćĀöĆÖìĊęöĊðøĉöćèßćđøĉęöêšî 12 

H�-ǰ ĒúąîĚĞćêćúđ×šö×šîđøĉęöêšî 10 °#SJYǰ ĒïïǰAlcohol fermentation éšü÷÷ĊÿêŤìćÜÖćøÙšćǰ

Saccharomyces cerevisiae ÿć÷óĆîíčŤǰLalvin øĀĆÿǰEC-1118  ìĊęĂčèĀõĎöĉǰ30 ĂÜýćđàúđàĊ÷ÿǰđðŨîđüúćǰ9 

üĆîǰēé÷êøüÝüĆéÙŠćÙüćöđðŨîÖøéǰ– éŠćÜ (pH) ðøĉöćè×ĂÜĒ×ĘÜìĊęúąúć÷îĚĞć (Total soluble solids ĀøČĂǰTSS)  

ĒúąðøĉöćèĒĂúÖĂăĂúŤ (�ǰ"MDPIPM
ǰìčÖǰ1 üĆîǰĒúąêøüÝüĆéÖćøđÝøĉâđêĉïēê×ĂÜ÷ĊÿêŤĒúąðøĉöćèÖøéìĊęĕê

đêøêĕéš (Titratable acidity ĀøČĂǰTA) ìčÖ 2 üĆîǰ 

ÝćÖÖćøêøüÝüĆéÖćøđðúĊę÷îĒðúÜ×ĂÜðøĉöćè×ĂÜĒ×ĘÜìĊęúąúć÷îĚĞć (Total soluble solids ĀøČĂǰTSS)  

ĒúąðøĉöćèĒĂúÖĂăĂúŤǰ	�ǰ"MDPIPM
 ĔîøąĀüŠćÜÖćøĀöĆÖîĚĞćßćìĊęöĊÙŠćǰTSS đøĉęöêšîǰ10 °#SJY ñúÖćøìéúĂÜ

éĆÜĒÿéÜĔîøĎðìĊęǰ���ǰóïüŠćǰ÷ĊÿêŤǰSaccharomyces cerevisiae ÿć÷óĆîíčŤǰLalvin øĀĆÿǰEC-1118  đóĉęöÝĞćîüî

×ċĚîĔîøąĀüŠćÜÖćøĀöĆÖüĆîìĊęǰ0 ëċÜüĆîìĊęǰ5 ×ĂÜÖćøĀöĆÖǰĔî×èąìĊęÙŠćǰTSS öĊÙŠćúéúÜÿĂéÙúšĂÜÖĆïðøĉöćè

ĒĂúÖĂăĂúŤìĊęöĊÙŠćđóĉęööćÖ×ċĚîǰđîČęĂÜÝćÖ÷ĊÿêŤ Saccharomyces cerevisiae ĔßšîĚĞćêćúđðŨîĒĀúŠÜóúĆÜÜćîĔî

A 

B 
C 

++ + ++ 
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ÖćøđÝøĉâđêĉïēêǰàċęÜĔîÿõćüąðøćýÝćÖĂĂÖàĉđÝîǰ÷ĊÿêŤÝąđñćñúćâîĚĞćêćúéšü÷ÖøąïüîÖćøǰHMZDPMZTJT Ēúą

đÖĉéñúóúĂ÷ĕéšđðŨîĒÖŢÿÙćøŤïĂîĕéĂĂÖĕàéŤǰ(CO2) ĒúąĒĂúÖĂăĂúŤǰ	#BJǰet al., 2008) 

ÝćÖøĎðìĊęǰ���ǰĒÿéÜĔĀšđĀĘîüŠćǰĔîøąĀüŠćÜüĆîìĊęǰ0 ëċÜüĆîìĊęǰ5 ×ĂÜÖćøĀöĆÖðøĉöćèĒĂúÖĂăĂúŤđóĉęö×ċĚî

Ă÷ŠćÜøüéđøĘüǰđîČęĂÜÝćÖöĊðøĉöćèîĚĞćêćúĂ÷ĎŠöćÖǰïŠÜßĊĚÙŠć×ĂÜĒ×ĘÜìĊęúąúć÷Ă÷ĎŠĔîÿćøúąúć÷öćÖǰÝċÜìĞćĔĀš÷ĊÿêŤîĞć

îĚĞćêćúđ×šćÿĎŠđàúúŤĂ÷ŠćÜøüéđøĘüđóČęĂøĆÖþćÙŠćĒøÜéĆîĂĂÿēöêĉÖõć÷ĔîđàúúŤĔĀšöĊÙŠćđìŠćÖĆïõć÷îĂÖđàúúŤǰ

(Honhmann et al., 2002) ĂĊÖìĆĚÜ÷ĆÜöĊðøĉöćè÷ĊÿêŤ÷ĆÜĕöŠĀîćĒîŠîĕöŠđÖĉéõćüąÖćøĂ÷ĎŠøŠüöÖĆîĒïïĒ×ŠÜ×Ćîǰ   

ìĞćĔĀš÷ĊÿêŤÿćöćøëđêĉïēêĒúąÿøšćÜĒĂúÖĂăĂúŤĕéšĂ÷ŠćÜĂĉÿøąǰǰđöČęĂđ×šćÿĎŠüĆîìĊęǰ7 ðøĉöćèĒĂúÖĂăĂúŤđóĉęö×ċĚî

đúĘÖîšĂ÷ǰđîČęĂÜÝćÖĒĂúÖĂăĂúŤìĊęđóĉęö×ċĚîđðŨîóĉþÖĆïđàúúŤðøąÖĂïÖĆïðøĉöćèîĚĞćêćúìĊęđĀúČĂĔîîĚĞćßćĀöĆÖúéúÜ

ÿŠÜñúĔĀšÙŠćĒøÜéĆîĂĂÿēöêĉÖøąĀüŠćÜõć÷ĔîđàúúŤĒúąõć÷îĂÖđàúúŤĒêÖêŠćÜÖĆîîšĂ÷úÜǰ÷ĊÿêŤîĞćîĚĞćêćúđ×šćÿĎŠ

đàúúŤîšĂ÷úÜðøĉöćèĒĂúÖĂăĂúŤÝċÜđóĉęö×ċĚîîšĂ÷öćÖǰĒúąÝĞćîüî÷ĊÿêŤìĊęöĊßĉüĉêúéúÜĔîüĆîìĊęǰ9 đîČęĂÜÝćÖ

ĒĂúÖĂăĂúŤìĊęđóĉęö×ċĚîÿąÿöÿŠÜñúĔĀšđÖĉéÿõćüąĕöŠđĀöćąÿöĒÖŠÖćøđÝøĉâđêĉïēê×ĂÜ÷ĊÿêŤìĞćĔĀšöĊ÷ĊÿêŤïćÜÿŠüî 

đøĉęöêć÷úÜ ĀúĆÜĀöĆÖîĚĞćßćéšü÷÷ĊÿêŤöĊĒĂúÖĂăĂúŤǰ���ǰÝćÖìùþãĊǰÖćøñúĉêđĂìćîĂúÝćÖÖúĎēÙÿǰ�ǰH ĔĀšđĂìć

îĂú �����ǰ Hǰ ĒúąÙćøŤïĂîĕéĂĂÖĕàéŤǰ�����ǰ Hǰ đîČęĂÜÝćÖ÷ĊÿêŤĔßšîĚĞćêćúðøąöćèǰ6-���ǰ đóČęĂÖćø

đÝøĉâđêĉïēê ĒúąïćÜÿŠüîëĎÖđðúĊę÷îĕðđðŨîÿćøðøąÖĂïĂČęîėǰđßŠîǰÖúĊđàĂøĂúǰàĆÙàĉđîìǰĒúąôĎđàúĂĂ÷úŤ (îù

öúǰēêĂŠĂî, 2549) ìĞćĔĀšðøĉöćèĒĂúÖĂăĂúŤìĊęĕéšêęĞćÖüŠćðøĉöćèîĚĞćêćúđøĉęöêšîđÿöĂǰàċęÜÝćÖñúÖćøìéúĂÜ

×šćÜêšîðøĉöćèĒĂúÖĂĂúŤìĊęüĆéĕéšöĊÙŠćĒêÖêŠćÜÝćÖìùþãĊ đîČęĂÜÝćÖÙüćöñĉéóúćéÝćÖđÙøČęĂÜöČĂđóøćąǰ

vinometer ìĊęĔßšüĆéðøĉöćèĒĂúÖĂăĂúŤđðŨîĂčðÖøèŤìĊęĂćýĆ÷ĀúĆÖÖćø×ĂÜÙüćöëŠüÜÝĞćđóćą×ĂÜÿćøúąúć÷ àċęÜ

ðøĉöćèĒĂúÖĂăĂúŤìĊęüĆéĕéš×ċĚîĂ÷ĎŠÖĆï×ĂÜĒ×ĘÜìĊęúąúć÷Ă÷ĎŠĔîÿćøúąúć÷ǰđßŠîǰÖøéìĊęĕêđêøêĕéšéĆÜêćøćÜìĊęǰ���ǰÝċÜ

ìĞćĔĀšðøĉöćèĒĂúÖĂăĂúŤìĊęüĆéĕéšÙúćéđÙúČęĂîÝćÖìùþãĊǰ	ßĆââćǰüÜÙŤÝĆîìøŤǰĒúąđîêøîõĉýǰîšĂ÷ìĉö, 2555) 
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êćøćÜìĊęǰ4.4 ÖćøđðúĊę÷îĒðúÜ×ĂÜÖćøđÝøĉâđêĉïēê×ĂÜ÷ĊÿêŤ ðøĉöćè×ĂÜĒ×ĘÜìĊęúąúć÷îĚĞć (Total soluble 

solids ĀøČĂǰTSS) ðøĉöćèĒĂúÖĂăĂúŤǰ	�ǰ"MDPIPM
 ĔîøąĀüŠćÜÖćøĀöĆÖîĚĞćßć ìĊęĂčèĀõĎöĉǰ30 ĂÜýćđàúđàĊ÷ÿǰ

đðŨîđüúćǰ9 üĆî 

%BZ 
ÖćøđÝøĉâđêĉïēê×ĂÜ÷ĊÿêŤ 

ðøĉöćè×ĂÜĒ×ĘÜìĊęúąúć÷îĚĞć (Total 

soluble solids ĀøČĂǰTSS) 

ðøĉöćèĒĂúÖĂăĂúŤǰ 

	�ǰ"MDPIPM
 

ÙŠćđÞúĊę÷ 	-PHǰ$'6�N-
 ÙŠćđÞúĊę÷ (°#SJY
 ÙŠćđÞúĊę÷ 	�
 

0 ����s���� �����s���� ���s��� 

1  ����s���� ���s��� 

2 ����s���� ����s���� ���s��� 

5 ����s���� ����s���� ���s��� 

6  ����s���� ����s��� 

7 ����s���� ����s���� ����s��� 

8  ����s���� ����s��� 

9 ����s���� ����s���� ����s��� 
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øĎðìĊęǰ���ǰÖćøđðúĊę÷îĒðúÜÖćøđÝøĉâ×ĂÜ÷ĊÿêŤ ðøĉöćè×ĂÜĒ×ĘÜìĊęúąúć÷îĚĞć (Total soluble solids ĀøČĂǰTSS) 

ĒúąðøĉöćèĒĂúÖĂăĂúŤǰ	�ǰ "MDPIPM
 øąĀüŠćÜÖćøĀöĆÖîĚĞćßćēé÷Ĕßš÷ĊÿêŤìćÜÖćøÙšćǰSaccharomyces 

cerevisiae ÿć÷óĆîíčŤǰLalvin øĀĆÿǰEC-1118 ìĊęöĊÙŠćǰTSS đøĉęöêšîǰ10 °#SJYǰĀöĆÖìĊęĂčèĀõĎöĉǰ30 ĂÜýćđàúđàĊ÷ÿǰ

đðŨîđüúćǰ9 üĆî 

 

ÝćÖÖćøêĉéêćöÖćøđðúĊę÷îĒðúÜ×ĂÜÙŠćÙüćöđðŨîÖøéǰ– éŠćÜ (pH) Ēúąðøĉöćè×ĂÜÖøéĂĉîìøĊ÷Ťǰ

(Titratable acidity ĀøČĂǰTA) ĔîøąĀüŠćÜÖćøĀöĆÖîĚĞćßć ìĊęöĊÙŠćǰTSS đøĉęöêšîǰ10 °#SJY ñúÖćøìéúĂÜĒÿéÜĔî

êćøćÜìĊęǰ���ǰóïüŠć ÙŠćÙüćöđðŨîÖøéǰ– éŠćÜ (pH) đøĉęöêšîìĊęǰ�����s�����ǰĒúąúéúÜĂ÷ŠćÜêŠĂđîČęĂÜêĆĚÜĒêŠüĆîìĊęǰ

1 ×ĂÜÖćøĀöĆÖÝîëċÜüĆîìĊę 9 ×ĂÜÖćøĀöĆÖǰđöČęĂ÷čêĉÖćøĀöĆÖöĊÙŠćÙüćöđðŨîÖøéǰ– éŠćÜ (pH) đðŨîǰ

�����s������ ÿĂéÙúšĂÜÖĆïðøĉöćè×ĂÜÖøéìĊęĕêđêøêĕéš (Titratable acidity ĀøČĂǰTA) ìĊęđóĉęö×ċĚîǰđîČęĂÜÝćÖ

÷ĊÿêŤöĊÖćøÿøšćÜÖøéøąđĀ÷ÜŠć÷ǰ(Volatile acidity) ÿŠüîöćÖÝąđðŨîÖøéĂąàĉêĉÖ ĔîøąĀüŠćÜÖćøĀöĆÖǰ

(#MPNCFSHǰBOEǰ"MEFS ,1992) 
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êćøćÜìĊęǰ4.5 ÖćøđðúĊę÷îĒðúÜ×ĂÜðøĉöćè×ĂÜÖøéìĊęĕêđêøêĕéš (Titratable acidity ĀøČĂǰTA) ĒúąÙŠćÙüćö

đðŨîÖøéǰ– éŠćÜ (pH) ĔîøąĀüŠćÜÖćøĀöĆÖîĚĞćßćǰìĊęĂčèĀõĎöĉǰ30 ĂÜýćđàúđàĊ÷ÿǰđðŨîđüúćǰ9 üĆî 

 

%BZ 
Titratable acidity pH 

ÙŠćđÞúĊę÷ 	�	X�W

 ÙŠćđÞúĊę÷ 

0 �����s����� �����s����� 

1  �����s����� 

2 �����s����� �����s����� 

5 �����s0���� ����0s���� 

6  ����0s����� 

7 �����s����� �����s����� 

8  �����s����� 

9 �����s����� �����s����� 

 

 

øĎðìĊęǰ��� ÖćøđðúĊę÷îĒðúÜ×ĂÜðøĉöćè×ĂÜÖøéìĊęĕêđêøêĕéš (Titratable acidity ĀøČĂǰTA) ĒúąÙŠćÙüćöđðŨî

Öøéǰ– éŠćÜ (pH) ĔîøąĀüŠćÜÖćøĀöĆÖîĚĞćßćēé÷Ĕßš÷ĊÿêŤìćÜÖćøÙšćǰSaccharomyces cerevisiae ÿć÷óĆîíčŤǰ

Lalvin øĀĆÿǰEC-1118  ìĊęöĊÙŠćǰTSS đøĉęöêšîǰ10°#SJY ĀöĆÖìĊęĂčèĀõĎöĉǰ30 ĂÜýćđàúđàĊ÷ÿǰđðŨîđüúćǰ9 üĆî 
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4.3 ðøąđöĉîÿöïĆêĉÖćøĀöĆÖÙĂöïĎßćéšü÷ĕĂēàđúêìĊęÙĆéĒ÷Öĕéš  

ÖćøýċÖþćîĊĚîĞćĕĂēàđúêÝćÖ×šĂǰ���ǰ ìĆĚÜǰ3 ĕĂēàđúêǰĕéšĒÖŠǰ"ǰ #ǰ ĒúąǰC àċęÜĕĂēàđúêǰA ĒúąǰC          

ìĊęÙĆéĒ÷ÖĕéšöĊÿöïĆêĉđðŨîĒïÙìĊđøĊ÷ĒÖøöúïǰÿćöćøëÿøšćÜđĂîĕàöŤÙąêąđúÿĒúąÿøšćÜđàúúĎēúÿĕéšǰÿĆîîĉþåćîüŠć

ĕĂēàđúêǰA ĒúąǰC ìĊęÙĆéĒ÷ÖĕéšĂ÷ĎŠĔîêøąÖĎúǰǰAcetobacteraceae ĒúąĔîÿŠüî×ĂÜĕĂēàđúêǰ#ǰìĊęÙĆéĒ÷Öĕéš

đöČęĂîĞćĕðìéÿĂïÖćøÿøšćÜÙąêąđúÿǰ(Catalase test) ĕöŠÿćöćøëñúĉêđĂîĕàöŤÙąêąđúÿĕéšǰÝċÜÿĆîîĉþåćîüŠćǰǰǰ

ĕĂēàđúêǰ#ǰ ìĊęÙĆéĒ÷ÖĕéšĕöŠĂ÷ĎŠĔîêøąÖĎúǰǰAcetobacteraceae ĒêŠÿćöćøëÿøšćÜđàúúĎēúÿĕéšǰÝċÜîĞćĕĂēàđúêǰǰǰǰ

ìĊęÙĆéĒ÷ÖĕéšìĆĚÜǰ3 ĕĂēàđúêéĆÜÖúŠćüöćìéÿĂïÙčèÿöïĆêĉÖćøĀöĆÖéšü÷üĉíĊÖćøĀöĆÖǰ2 ĒïïǰĕéšĒÖŠǰüĉíĊÖćøĀöĆÖ

Ēïïñÿöǰ	.JYFEǰDVMUVSFEǰGFSNFOUBUJPO
ǰÙČĂǰÖćøĀöĆÖÙĂöïĎßćēé÷đøĉęöêšîñÿöĀĆüđßČĚĂìĊęđêøĊ÷öÝćÖĕĂēà

đúêÖĆï÷ĊÿêŤìćÜÖćøÙšćĔîĂĆêøćÿŠüîǰ���ǰ	W�W
ǰÿćøúąúć÷îĚĞćßćǰ��ǰH�-ǰñÿöîĚĞćêćúìøć÷ǰ���ǰ	X�W
ǰ àċęÜöĊ

ÙŠćÙüćöđðŨîÖøé-éŠćÜǰ(pH) đøĉęöêšîĂ÷ĎŠĔîßŠüÜǰ����-����  ðøĉöćè×ĂÜĒ×ĘÜìĊęúąúć÷îĚĞćǰ(Total soluble solids 

ĀøČĂǰTSS) đøĉęöêšîǰ����°#SJY ĒúąðøĉöćèĒĂúÖĂăĂúŤǰ	�ǰ"MDPIPM
 đøĉęöêšîǰ����ǰĒúąüĉíĊÖćøĀöĆÖĒïïđðŨî

úĞćéĆï (sequential fermentation)  ÙČĂǰÖćøĀöĆÖÙĂöïĎßćēé÷đøĉęöêšîÝćÖñÿöĀĆüđßČĚĂìĊęđêøĊ÷öÝćÖĕĂēàđúêúÜ

ĔîîĚĞćßćìĊęñŠćîÖćøĀöĆÖĒïïǰAlcohol éšü÷÷ĊÿêŤìćÜÖćøÙšćÝćÖÖćøìéúĂÜ×šĂǰ���ǰàċęÜöĊÙŠćÙüćöđðŨîÖøé-éŠćÜ 

(pH) đøĉęöêšîĂ÷ĎŠĔîßŠüÜǰ����-����  ðøĉöćè×ĂÜĒ×ĘÜìĊęúąúć÷îĚĞć (Total soluble solids ĀøČĂǰTSS) đøĉęöêšîǰ

����°#SJY ĒúąðøĉöćèĒĂúÖĂăĂúŤǰ	�ǰ"MDPIPM
 đøĉęöêšîǰ����� 

ÝćÖÖćøðøąđöĉîÿõćüąÖćøĀöĆÖ×ĂÜĕĂēàđúêìĊęÙĆéĒ÷ÖĕéšøąĀüŠćÜÖćøĀöĆÖĒïïñÿö (.JYFEǰDVMUVSFǰ

fermentation) ÖĆïÖćøĀöĆÖĒïïđðŨîúĞćéĆï (Sequential fermentation)  ìĊęĂčèĀõĎöĉǰ30 ĂÜýćđàúđàĊ÷ÿǰ

đðŨîđüúćǰ14 üĆîǰēé÷êĉéêćöÖćøđðúĊę÷îĒðúÜ×ĂÜÙŠćÙüćöđðŨîÖøéǰ– éŠćÜ (pH) ðøĉöćè×ĂÜĒ×ĘÜìĊęúąúć÷îĚĞć 

(Total soluble solids ĀøČĂǰTSS) ĒúąðøĉöćèĒĂúÖĂăĂúŤǰ	�ǰ"MDPIPM
 éĆÜêćøćÜìĊęǰ��� 

ĔîÖćøĀöĆÖĒïïñÿöǰóïüŠćǰîĚĞćßćĀöĆÖìĊęĕéšÝćÖÖćøĀöĆÖĒïïñÿöéšü÷ĕĂēàđúêǰA ĒúąǰC öĊÿöïĆêĉ

Ùúšć÷ÖĆîǰÙČĂǰîĚĞćßćĀúĆÜĀöĆÖöĊðøĉöćèĒĂúÖĂăĂúŤǰ�ǰ�ǰĒúąöĊÙŠćǰpH úéúÜĂ÷ŠćÜöĊîĆ÷ÿĞćÙĆâ 	Q�����
 ÝćÖ 

���ǰđðŨîǰ���ǰÿŠüîÖćøĀöĆÖéšü÷ĕĂēàđúêǰ#ǰóïüŠćǰîĚĞćßćĀúĆÜĀöĆÖöĊðøĉöćèĒĂúÖĂăĂúŤǰ12 �ǰĒúąöĊÙŠćǰpH ĕöŠ

ĒêÖêŠćÜÝćÖÙŠćđøĉęöêšîĂ÷ŠćÜöĊîĆ÷ÿĞćÙĆâ 	Q�����
 

ĔîÖćøĀöĆÖĒïïđðŨîúĞćéĆïǰóïüŠćǰĀúĆÜĀöĆÖîĚĞćßćéšü÷÷ĊÿêŤĔĀšöĊĒĂúÖĂăĂúŤǰ���ǰĒúšüÝċÜđêĉöĕĂēàđúêǰ

A Ēúą C îĚĞćßćĀöĆÖìĊęĕéšöĊĒĂúÖĂăĂúŤúéúÜđĀúČĂǰ��� Ēúąǰ����ǰêćöúĞćéĆïǰĒúąöĊÙŠćǰpH úéúÜđĀúČĂǰ����ǰ

Ēúąǰ����ǰêćöúĞćéĆïǰĔî×èąìĊęÖćøĀöĆÖéšü÷ĕĂēàđúê #ǰîĚĞćĀöĆÖöĊðøĉöćèĒĂúÖĂăĂúŤđóĉęö×ċĚîđðŨîǰ��� Ēúą

ÙŠćǰpH úéúÜĂ÷ŠćÜöĊîĆ÷ÿĞćÙĆâ 	Q�����
 ÝćÖÿöïĆêĉÖćøĀöĆÖïŠÜßĊĚüŠćǰĕĂēàđúêǰA ĒúąǰC öĊÿöïĆêĉÖćøĀöĆÖĒïï

ÙĂöïĎßćǰÖúŠćüÙČĂǰÿćöćøëĀöĆÖîĚĞćßćøŠüöÖĆï÷ĊÿêŤĒúšüđðúĊę÷îĒĂúÖĂăĂúŤĔĀšđðŨîÖøéĕéšÝċÜđðŨîÝčúĉîìøĊ÷ŤìĊęöĊ

ýĆÖ÷õćóìĊęÝąîĞćĕðóĆçîćđðŨîÖúšćđßČĚĂÙĂöïĎßćĕéšìĆĚÜÖćøĀöĆÖĒïïñÿöĒúąÖćøĀöĆÖĒïïđðŨîúĞćéĆï 

	+BZBCBMBOǰet al., 2016)  
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êćøćÜìĊęǰ4.6 ÖćøđðúĊę÷îĒðúÜ×ĂÜÙŠćÙüćöđðŨîÖøéǰ– éŠćÜ (pH) ðøĉöćè×ĂÜĒ×ĘÜìĊęúąúć÷îĚĞć  

(Total soluble solid ĀøČĂǰTSS) ĒúąðøĉöćèĒĂúÖĂăĂúŤǰ	�ǰ"MDPIPM
ǰ	�
 ĔîøąĀüŠćÜÖćøĀöĆÖ 

îĚĞćßćìĊęĂčèĀõĎöĉǰ30 ĂÜýćđàúđàĊ÷ÿǰđðŨîđüúćǰ14 üĆî  

Isolate 
code 

ÙŠćÙüćöđðŨîÖøéǰ– éŠćÜ (pH) 
ðøĉöćè×ĂÜĒ×ĘÜìĊęúąúć÷îĚĞć 
(Total soluble solids ĀøČĂǰ

TSS) 

ðøĉöćèĒĂúÖĂăĂúŤǰ 
(� Alcohol) 

üĆîìĊęǰ0 üĆîìĊęǰ7 üĆîìĊęǰ14 üĆîìĊęǰ0 üĆîìĊęǰ7 üĆîìĊęǰ14 üĆîìĊęǰ0 üĆîìĊęǰ7 üĆîìĊęǰ14 
ÖćøĀöĆÖĒïïñÿö (.JYFEǰDVMUVSFǰGFSNFOUBUJPO) 

A ����as���� ����bs���� ����cs���� ����as���� ����bs���� ����cs���� ���bs��� ���as���  ���as��� 

# ����as���� ����bs���� ����bs���� ����as���� ����bs���� ����cs���� ���bs��� ����as��� ����as��� 

C ����as���� ����bs���� ����cs���� ����as���� ����bs���� ����cs���� ���bs��� ���as��� ���as��� 

ÖćøĀöĆÖĒïïđðŨîúĞćéĆï (Sequential fermentation)   
A ����as���� ����as���� ����bs���� ����as���� ����bs���� ����bs���� ����bs��� ���as��� ���as��� 

# ����as���� ����as���� ����bs���� ����as���� ����bs���� ����bs���� ����bs��� ����as��� ����as��� 

C ����as���� ����bs���� ����bs���� ����as���� ����bs���� ����cs���� ����cs��� ���bs��� ���as��� 

Āöć÷đĀêčǰa, b, c Āöć÷ëċÜǰêĆüđú×ìĊęöĊêĆüĂĆÖþøÖĞćÖĆïöĊÙüćöĒêÖêŠćÜĂ÷ŠćÜöĊîĆ÷ÿĞćÙĆâìćÜÿëĉêĉǰ	Q�����
 

 

øĎðìĊę ǰ��4 ÖćøđðúĊę÷îĒðúÜ×ĂÜÙŠćÙüćöđðŨîÖøéǰ– éŠćÜ  (pH) ĔîøąĀüŠćÜÖćøĀöĆÖîĚĞćßćǰ                           

ìĊęĂčèĀõĎöĉǰ30 ĂÜýćđàúđàĊ÷ÿǰđðŨîđüúćǰ14 üĆî 
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øĎðìĊęǰ��5 ÖćøđðúĊę÷îĒðúÜðøĉöćè×ĂÜĒ×ĘÜìĊęúąúć÷îĚĞć (Total soluble solids ĀøČĂǰTSS) ĔîøąĀüŠćÜÖćø

ĀöĆÖîĚĞćßćǰìĊęĂčèĀõĎöĉǰ30 ĂÜýćđàúđàĊ÷ÿǰđðŨîđüúćǰ14 üĆî 

 

øĎðìĊę ǰ��6 ÖćøđðúĊę÷îĒðúÜ×ĂÜðøĉöćèĒĂúÖĂăĂúŤ ǰ	�ǰ "MDPIPM
 ĔîøąĀüŠćÜÖćøĀöĆÖîĚĞ ćßć                      

ìĊęĂčèĀõĎöĉǰ30 ĂÜýćđàúđàĊ÷ÿǰđðŨîđüúćǰ14 üĆî 
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ïììĊęǰ5 ÿøčðñúÖćøüĉÝĆ÷ 

5.1 ÖćøÙĆéĒ÷ÖÝčúĉîìøĊ÷ŤÝćÖîĚĞćĀöĆÖÿöčîĕóøĕì÷ 

ÝčúĉîìøĊ÷ŤìĊęóïĕöŠöĊÙüćöĀúćÖĀúć÷ĒúąĒ÷ÖđðŨîêĆüĒìîĕéšǰ�ǰĕĂēàđúêǰĕéšĒÖŠǰĕĂēàđúêǰ"ǰ#ǰĒúąǰC 

ēé÷A ĒúąǰC öĊÙčèúĆÖþèąĔÖúšđÙĊ÷ÜÖĆîǰÙČĂǰđðŨîĒïÙìĊđøĊ÷ĒÖøöúïǰovoid đðŨîǰcatalase positive ÿøšćÜ

đàúúĎēúÿĒúąÿøšćÜǰclear zone ïîǰ"DFUPCBDUFSǰBHBSǰàċęÜìĆĚÜĀöéđðŨîÙčèúĆÖþèą×ĂÜĒïÙìĊđøĊ÷ĔîêøąÖĎúǰ

Acetobacteraceae Ĕî×èąìĊęǰ#ǰ đðŨîĒïÙìĊđøĊ÷ĒÖøöïüÖǰshort rod đðŨîǰDBUBMBTFǰ OFHBUJWFǰ ÿøšćÜ

đàúúĎēúÿĒúąÿøšćÜǰclear zone ïîǰ"DFUPCBDUFSǰBHBS 

5.2 ðøąđöĉîÿõćüąÖćøĀöĆÖîĚĞćßćĒïïĒĂúÖĂăĂúŤéšü÷÷ĊÿêŤìćÜÖćøÙšć 

ðøąđöĉîÖćøĀöĆÖîĚĞćßćĒïïĒĂúÖĂăĂúŤéšü÷÷ĊÿêŤìćÜÖćøÙšćǰóïüŠćǰ÷ĊÿêŤÿćöćøëĀöĆÖîĚĞćßćñÿö

îĚĞćêćúìøć÷đ×šö×šîǰ10°#SJYǰ ìĊęĂčèĀõĎöĉǰ�� ĂÜýćđàúđàĊ÷ÿ pH ðøąöćèǰ��� đðŨîđüúćǰ�ǰüĆîǰÿøšćÜ

ĒĂúÖĂăĂúŤðøąöćèǰ���ǰĒêÖêŠćÜÝćÖìùþãĊǰàċęÜðøĉöćèĒĂúÖĂăĂúŤîšĂ÷ÖüŠćðøĉöćèîĚĞćêćúđøĉęöêšîđÿöĂǰ

ÙćéüŠćǰÙüćöñĉéóúćéđÖĉéÝćÖđÙøČęĂÜöČĂđóøćąǰvinometer ìĊęĔßšüĆéðøĉöćèĒĂúÖĂăĂúŤđðŨîĂčðÖøèŤìĊęĂćýĆ÷

ĀúĆÖÖćø×ĂÜÙüćöëŠüÜÝĞćđóćą×ĂÜÿćøúąúć÷ǰàċęÜðøĉöćèĒĂúÖĂăĂúŤìĊęüĆéĕéš×ċĚîĂ÷ĎŠÖĆï×ĂÜĒ×ĘÜìĊęúąúć÷Ă÷ĎŠĔî

ÿćøúąúć÷ǰđßŠîǰÖøéìĊęĕêđêøêĕéš ìĞćĔĀšðøĉöćèĒĂúÖĂăĂúŤìĊęüĆéĕéšÙúćéđÙúČęĂîÝćÖìùþãĊ 

 5.3 ðøąđöĉîÿöïĆêĉÖćøĀöĆÖÙĂöïĎßćéšü÷ĕĂēàđúêìĊęÙĆéĒ÷Öĕéš 

 ĔîÖćøĀöĆÖĒïïñÿöǰóïüŠćǰîĚĞćßćĀöĆÖìĊęĕéšÝćÖÖćøĀöĆÖĒïïñÿöéšü÷ĕĂēàđúêǰA ĒúąǰC öĊÿöïĆêĉ

Ùúšć÷ÖĆîǰÙČĂǰîĚĞćßćĀúĆÜĀöĆÖöĊðøĉöćèĒĂúÖĂăĂúŤǰ�ǰ�ǰĒúąöĊÙŠćǰpH úéúÜĂ÷ŠćÜöĊîĆ÷ÿĞćÙĆâìćÜÿëĉêĉìĊęÙüćö

đßČęĂöĆęîǰ���ǰÿŠüîÖćøĀöĆÖéšü÷ĕĂēàđúêǰ#ǰóïüŠćǰîĚĞćßćĀúĆÜĀöĆÖöĊðøĉöćèĒĂúÖĂăĂúŤǰ���ǰĒúąöĊÙŠćǰpH ĕöŠ

ĒêÖêŠćÜÝćÖÙŠćđøĉęöêšîĂ÷ŠćÜöĊîĆ÷ÿĞćÙĆâìćÜÿëĉêĉìĊęÙüćöđßČęĂöĆęîǰ���ǰ 

 ĔîÖćøĀöĆÖĒïïđðŨîúĞćéĆïđöČęĂđêĉöĕĂēàđúêǰ#ǰ ðøĉöćèĒĂúÖĂăĂúŤđóĉęö×ċĚîđðŨîǰ��� ĒúąÙŠćǰpH 

úéúÜĂ÷ŠćÜöĊîĆ÷ÿĞćÙĆâ  	Q�����
 Ĕî×èąìĊęđöČęĂđêĉöĕĂēàđúêǰA ĒúąǰC ðøĉöćèĒĂúÖĂăĂúŤúéúÜđðŨîǰ���ǰĒúąǰ

���� êćöúĞćéĆï ĒúąǰpH úéúÜǰïŠÜßĊĚǰÿöïĆêĉÖćøĀöĆÖĒïïÙĂöïĎßćǰÖúŠćüÙČĂǰÿćöćøëĀöĆÖîĚĞćßćøŠüöÖĆï÷ĊÿêŤ

ĒúšüđðúĊę÷îĒĂúÖĂăĂúŤĔĀšđðŨîÖøéĕéš  

×šĂđÿîĂĒîą 

 ĕĂēàđúêǰA ĒúąǰC ÿćöćøëîĞćĕðóĆçîćđðŨîÖúšćđßČĚĂĀöĆÖĕéšìĆĚÜĒïïñÿöĒúąĒïïđðŨîúĞćéĆïǰĒêŠêšĂÜ

ýċÖþćêŠĂđøČęĂÜÿöïĆêĉÖćøĀöĆÖÙĂöïĎßć×ĂÜĒêŠúąĕĂēàđúê ĒúšüÝċÜĕðóĆçîćÖøąïüîÖćøĀöĆÖìĊęđĀöćąÿöđóČęĂ

ÙčèÿöïĆêĉÖćøĀöĆÖÙĂöïĎßćìĊęéĊìĊęÿčé 

 



35 
 

ïøøèćîčÖøö 

ßĆââćǰüÜÙŤÝĆîìøŤǰĒúąǰđîêøîõĉýǰîšĂ÷ìĉö�ǰÖćøóĆçîćÖøąïüîÖćøĀöĆÖĒĂúÖĂăĂúŤÝćÖÿŠüîđĀúČĂìĉĚÜ×ĂÜ×îčî
 éšü÷đÙøČęĂÜÖúĆęîĒĂúÖĂăĂúŤ×îćéÖúćÜ�ǰÿć×ćüĉßćüĉì÷ćÖćøÿĉęÜĒüéúšĂöĒúąìøĆó÷ćÖøíøøößćêĉǰ 
 Ùèąüĉì÷ćýćÿêøŤĒúąđìÙēîēú÷Ċ öĀćüĉì÷ćúĆ÷đìÙēîēú÷ĊøćßöÜÙúóøąîÙø, ����� 
èóĆåĂøǰïĆüÞčî, èĆåóúǰÿĉÜÿč×, óúüĆçîŤǰÖĆîĂćî ĒúąÿčéćøĆêîŤǰĒÖšüðøąđÿøĉå�ùìíĉĝÖćøêšćîĂîčöĎúĂĉÿøą×ĂÜÿćø
 ÿÖĆéĀ÷ćïÿöĂĕì÷�ǰüćøÿćøüĉÝĆ÷ĒúąóĆçîć üĕú÷ĂúÜÖøèŤĔîóøąïøöøćßĎðëĆöõŤ 13 (óùþõćÙö–
 ÿĉÜĀćÙöǰ2561): 98-���� 
îùöúǰēêĂŠĂî�ǰ ÷ĊÿêŤÿć÷óĆîíčŤìîøšĂîĒúąÖćøðøą÷čÖêŤĔßšĔîÖćøñúĉêđĂìćîĂú�ǰ üĉì÷ćîĉóîíŤðøĉââć
 öĀćïĆèæĉê, ÿć×ćüĉßćÝčúßĊüüĉì÷ć Ùèąüĉì÷ćýćÿêøŤǰöĀćüĉì÷ćúĆ÷ÿÜ×úćîÙøĉîìøŤǰ����� 
ðŗũîöèĊǰ×üĆâđöČĂÜ�ǰđÙøČęĂÜéČęöēóøĕïēĂêĉÖÝćÖóČßǰ: ìćÜđúČĂÖđÙøČęĂÜéČęöđóČęĂÿč×õćó�ǰüćøÿćøÙøčÿêøŤĂčêÿćĀÖøøö 
 17 (öÖøćÙö-đöþć÷îǰ2561): 212-���� 
óĆîìĉóćǰēóíĉĝüĆî�ǰÖćøñúĉêđàúúĎēúÿēé÷ǰ"DFUPCBUFSǰ YZMJOVNǰ ìĊęĂčèĀõĎöĉÿĎÜ�ǰÿć×ćüĉßćđìÙēîēú÷ĊßĊüĉõćóǰ
 Ùèąüĉì÷ćýćÿêøŤǰÝčāćúÜÖøèŤöĀćüĉì÷ćúĆ÷ǰ����� 
õĆìßøćüéĊǰÿēöÿø�ǰñúðÖðŜĂÜêĆï×ĂÜÿćøÿÖĆéöą×ćöðŜĂöĔîĀîĎ×ćüìĊęĕéšøĆïđĂìćîĂú�ǰÿć×ćđõÿĆßüĉì÷ćǰ 
 ÙèąđõÿĆßýćÿêøŤ ÝčāćúÜÖøèŤöĀćüĉì÷ćúĆ÷ǰ����� 
üĉßĆ÷ǰøćóùìíĉĝǰĒúąǰýøĆèâćǰĂĞćîĆÖöèĊ�ǰÖćøýċÖþćĀćÿĎêøìĊęđĀöćąÿöĔîÖćøñúĉêÿïĎŠúĎÖ÷Ă� ÿć×ćüĉßćđÙöĊǰ 
 ÙèąÙøčýćÿêøŤǰöĀćüĉì÷ćúĆ÷øćßõĆäîÙøýøĊíøøöøćßǰ����� 
ÿćÙøǰìĂÜĀúšć�ǰñú×ĂÜÖćøĔßšÿćøÿÖĆéÝćÖúĎÖ÷ĂǰđóČęĂðŜĂÜÖĆîÖćøđÖĉéēøÙđêšćîöĂĆÖđÿïĔîĒöŠēÙøą÷ąĀ÷čéóĆÖ
 øĊéîö�ǰÿć×ćüĉßćđìÙēîēú÷ĊÖćøñúĉêÿĆêüŤ ÙèąÿĆêüĒóì÷ŤǰöĀćüĉì÷ćúĆ÷đìÙēîēú÷ĊÿčøîćøĊǰ����� 
#BVFS-QFUSPWTLBǰ#�ǰBOEǰ1FUSVTIFWTLB-UP[Jǰ-�ǰ.JOFSBMǰBOEǰXBUFSǰTPMVCMFǰWJUBNJOǰDPOUFOUJOH 
 UIFǰ ,PNCVDIBǰ ESJOL�ǰ InterOBUJPOBMǰ +PVSOBMǰ PGǰ 'PPEǰ 4DJFODFǰ BOEǰ 5FDIOPMPHZ 35 
 	%FDFNCFSǰ����
�ǰ���–���� 
#MBODǰ1�+�ǰ$IBSBDUFSJ[BUJPOǰPGǰUIFǰUFBǰGVOHVTǰNFUBCPMJUFT�ǰ#JPUFDIOPMPHZǰ-FUUFST 18 (February 
 1996): 139–���� 
#MPNCFSHǰ"�ǰBOEǰ"MEFSǰ-�ǰ1IZTJPMPHZǰPGǰPTNPUPMFSBODFǰJOǰGVOHJ�ǰ"EWBODFEǰJOǰ.JDSPCJPMPHZǰ
 BOEǰ1IZTJPMPHZ ��ǰ	+BOVBSZǰ����
�ǰ���–���� 
$IBLSBWPSUZǰ 4�ǰ #IBUUBDIBSZBǰ 4�ǰ $IBU[JOPUBTǰ "�ǰ $IBLSBCPSUZǰ 8�ǰ #IBUUBDIBSZBǰ %�ǰ BOEǰ
 (BDIIVJǰ 3�ǰ ,PNCVDIBǰ UFBǰ GFSNFOUBUJPO�ǰ .JDSPCJBMǰ BOEǰ CJPDIFNJDBMǰ EZOBNJDT�ǰ
 *OUFSOBUJPOBMǰ+PVSOBMǰPGǰ'PPEǰ.JDSPCJPMPHZ ���ǰ	.BSDIǰ����
�ǰ��–��� 
$IFOǰ $�ǰ BOEǰ -JVǰ #�:�ǰ $IBOHFTǰ JOǰ NBKPSǰ DPNQPOFOUTǰ PGǰ UFBǰ GVOHVTǰ NFUBCPMJUFTǰ EVSJOHǰ
 QSPMPOHFEǰGFSNFOUBUJPO�ǰ +PVSOBMǰPGǰ"QQMJFEǰ.JDSPCJPMPHZ 89 (November 2000): 834–
 ���� 
$PUPOǰ.�ǰ1BXUPXTLJǰ"�ǰ5BNJOJBV #�ǰ#VSHBVEǰ(�ǰ%FOJFMǰ'�ǰ$PVMMPVNNF--BCBSUIFǰ-�ǰBOEǰ
 $PUPOǰ &�ǰ 6OSBWFMJOHǰNJDSPCJBMǰ FDPMPHZǰ PGǰ JOEVTUSJBM-scale Kombucha fermentations 
 CZǰNFUBCBSDPEJOHǰBOEǰDVMUVSF-CBTFEǰNFUIPET�ǰ'&.4ǰ.JDSPCJPMPHZǰ&DPMPHZ ��ǰ 	.BZǰ
 2017) : 1–��� 
GuillamoOǰ +�ǰ BOEǰ .BTǰ "�ǰ .PMFDVMBSǰ 8JOFǰ .JDSPCJPMPHZǰ "DFUJDǰ "DJEǰ #BDUSJBǰ QQ����-����ǰ
 4QBJOǰ�ǰ&MTFWJFSǰ*ODǰ����� 
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+BZBCBMBOǰ 3�ǰ .BMCBÈBǰ 3�7�ǰ -POǗBSǰ &�4�ǰ 7JUBTǰ +�4�ǰ BOEǰ 4BUIJTILVNBSǰ .�ǰ "ǰ SFWJFXǰ POǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ
 LPNCVDIBǰ UFB�ǰ ǰ.JDSPCJPMPHZǰ DPNQPTJUJPOǰ GFSNFOUBUJPOǰCFOFGJDJBMǰFGGFDUTǰ UPYJDJUZǰ
 BOEǰUFBǰGVOHVT�ǰComprehensive Reviews in Food Science and Food Safety ��ǰ	+VOFǰ
 2014): 538-����ǰ 
+BZBCBMBO 3�ǰ .BMJOJ,�ǰ 4BUIJTILVNBS.�ǰ 4XBNJOBUIBO,�ǰ BOEǰ :VO 4�&��ǰ #JPDIFNJDBMǰ
 $IBSBDUFSJTUJDTǰ PGǰ 5FBǰ 'VOHVTǰ 1SPEVDFEǰ %VSJOHǰ ,PNCVDIBǰ 'FSNFOUBUJPO�ǰ Food 
 TDJFODFǰBOEǰCJPUFDIOPMPHZ ��ǰ	+VOFǰ����
�ǰ�-�� 
+BZBCBMBOǰ3�ǰ.BSJNVUIVǰ4�ǰBOEǰ4XBNJOBUIBOǰ,�ǰ$IBOHFTǰJOǰDPOUFOUǰPGǰPSHBOJDǰBDJETǰBOEǰ
 UFBǰQPMZQIFOPMTǰEVSJOHǰ,PNCVDIBǰUFBǰGFSNFOUBUJPO�ǰFood Chemistry ���ǰ	+VMZǰ����): 
 392–���� 
+BZBCBMBOǰ 3�ǰ .BMCBÈBǰ 3�7�ǰ BOEǰ 4BUIJTILVNBSǰ .�ǰ ,PNCVDIB�ǰ 3FGFSFODFǰ.PEVMFǰ JOǰ 'PPEǰ
 Science 1 (November 2016): 5-�� 
+VOHǰ:�ǰ,JNǰ*�ǰ.BOOBBǰ.�ǰ,JNǰ+�ǰ8BOHǰ4�ǰ1BSLǰ*�ǰ,JNǰ+�ǰBOEǰ4FPǰ:�ǰ&GGFDUǰPGǰLPNCVDIBǰ
 POǰ HVU-microbiota JOǰNPVTFǰ IBWJOHǰ OPO-BMDPIPMJDǰ GBUUZǰ MJWFSǰ EJTFBTF�ǰ Food Science 
 BOEǰ#JPUFDIOPMPHZ ��ǰ	+VMZǰ����
�ǰ���� 
,JNǰ+� BOEǰ"EIJLBSJǰ,� Current Trends in Kombucha �ǰ.BSLFUJOHǰ1FSTQFDUJWFTǰBOEǰUIFǰ/FFEǰ
 GPSǰ*NQSPWFEǰ4FOTPSZǰ3FTFBSDI�ǰ#FWFSBHFT ��ǰ	.BSDIǰ����
�ǰ�-��� 
,VNBSǰ4�%�ǰ/BSBZBOǰ(�ǰBOEǰ)BTTBSBKBOJǰ4�ǰ%FUFSNJOBUJPOǰPGǰBOJPOJDǰNJOFSBMǰTJOǰCMBDLǰBOEǰ
 ,PNCVDIBǰUFBǰVTJOHǰJPOǰDISPNBUPHSBQIZ�ǰFood Chemistry ���ǰ	+VMZǰ����
�ǰ���–���� 
-FBMǰ+�.�ǰ4V£SF[ǰ-�7�ǰ+BZBCBMBOǰ3�ǰ0SPTǰ+�)� BOEǰ"CVSUPǰ"�&�ǰ"ǰSFWJFw on health benefits 
 PGǰ LPNCVDIBǰ OVUSJUJPOBMǰ DPNQPVOETǰ BOEǰNFUBCPMJUFT�ǰ CyTA - +PVSOBMǰ PGǰ 'PPE 16 
 (February 2018): 390-���� 
-PQFTǰ .�.�"�ǰ 4BODIFTǰ "�(�ǰ 4PVTBǰ +�"�ǰ BOEǰ 4JMWǰ &�0�ǰ /POJ-.PSJOEFǰ DJUSJGPMJBǰ -�ǰ &YPUJDǰ
 Fruits Reference GuideǰQQ� 319-���� #SB[JMǰ�ǰ&NCSBQBǰ"HSPJOE¼TUSJBǰ5SPQJDBM�ǰ����� 
.BSTIǰ "�+�ǰ 0Ĵ4VMMJWBOǰ 0�ǰ )JMMǰ $�ǰ 3PTTǰ 3�1�ǰ BOEǰ $PUUFSǰ 1�%�ǰ 4FRVFODF-based analysis of 
 UIFǰCBDUFSJBMǰ BOEǰ GVOHBMǰ DPNQPTJUJPOTǰPGǰNVMUJQMFǰ,PNCVDIBǰ 	UFBǰ GVOHVT
ǰ TBNQMFT�ǰ
 'PPEǰ.JDSPCJPMPHZ 38 (September 2014): 171–���� 
.JSBOEBǰ #�ǰ -BXUPOǰ /�.�ǰ 5BDIJCBOBǰ 4�3�ǰ 4XBSU[ǰ /�"�ǰ BOEǰ)BMMǰ8�1� Titration and HPLC 
 $IBSBDUFSJ[BUJPOǰ PGǰ ,PNCVDIBǰ 'FSNFOUBUJPO�ǰ "ǰ -BCPSBUPSZǰ &YQFSJNFOUǰ JOǰ 'PPEǰ
 "OBMZTJT�ǰ+PVSOBMǰPGǰDIFNJDBMǰFEVDBUJPO 93 ("VHVTU 2016): 1770-����� 
0INPSJǰ 4�ǰ .BTBJǰ )�"SJNBǰ ,�ǰ BOEǰ #FQQVǰ 5� Isolation and Identification of Acetic Acid 
 #BDUFSJBǰ GPSǰ4VCNFSHFEǰ"DFUJDǰ"DJEǰ'FSNFOUBUJPOǰ BUǰ)JHIǰ5FNQFSBUVSF�ǰ %FQBSUNFOUǰ
 oGǰ"HSJDVMUVSBMǰ$IFNJTUSZ ��ǰ	+VMZǰ����
�ǰ����-����� 
1FSSJDPOFǰ.�ǰ (BMMPǰ.�ǰ $PSCPǰ 3�.�ǰ 4JOJHBHMJBǰ.�ǰ BOEǰ #FWJMBDRVBǰ "�ǰ 5IFǰ.JDSPCJPMPHJDBMǰ
 2VBMJUZǰPGǰ'PPE�ǰYeastsǰQQ� 121-����ǰ*UBMZ�ǰ6OJWFSTJUZǰPGǰ'PHHJBǰ�����ǰǰ 
1SBLBTIǰ $IBOESBǰ (VQUB�ǰ #JPMPHJDBMǰ BOEǰ QIBSNBDPMPHJDBMǰ QSPQFSUJFTǰ PGǰ 5FSNJBMJBǰ DIFCVMBǰǰ
 3FU[�ǰ	)BSJUBLJ
 - An overvJFX�ǰ *OUFSOBUJPOBMǰ+PVSOBMǰPGǰ1IBSNBDZǰBOEǰ1IBSNBDFVUJDBM 
 4DJFODFTǰ�ǰ	+BOVBSZǰ����
�ǰ��-��� 
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3PPTǰ +�%�ǰ BOEǰ7VZTUǰ -�%� "DFUJDǰ BDJEǰCBDUFSJBǰ JOǰ GFSNFOUFEǰ GPPETǰ BOEǰCFWFSBHFT�ǰCurrent 
 0QJOJPOǰJOǰ#JPUFDIOPMPHZǰ49 (February 2018): 115–���� 
3PTFOCFSHǰ &�ǰ %F-POHǰ &�'�ǰ -PSZǰ 4�ǰ 4UBDLFCSBOEUǰ &�ǰ BOEǰ 5IPNQTPOǰ '�ǰ The Prokaryotes�ǰ
 /FXǰ:PSL�ǰ4QSJOHFSǰǰ����� 
3VTTFMMǰ*�ǰYEAST LIFE SPANǰ���ǰ4DPUMBOE�ǰ&EJOCVSHIǰ����� 
4BJDIBOBǰ/�ǰ.BUTVTIJUBǰ,�ǰ"EBDIJǰ0�ǰ'S«CPSUǰ *�ǰBOEǰ'SFCPSUPWBǰ+�"DFUic acid bacteria: A 
 HSPVQǰ PGǰ CBDUFSJBǰ XJUIǰ WFSTBUJMFǰ CJPUFDIOPMPHJDBMǰ BQQMJDBUJPOT�ǰ #JPUFDIOPMPHZǰ
 Advances 33 (November 2015): 1260-����� 
4LPDJOTLBǰ ,�/�ǰ 4JPOFLǰ #�ǰ 4DJCJT[ǰ *�ǰ BOEǰ ,SBKFXTLB%�,�ǰ "DJEǰ DPOUFOUTǰ BOEǰ UIFǰ FGGFDUǰ PGǰ
 GFSNFOUBUJPOǰ DPOEJUJPOǰ PGǰ ,PNCVDIBǰ UFBǰ CFWFSBHFTǰ POǰ QIZTJDPDIFNJDBMǰ
 NJDSPCJPMPHJDBMǰ BOEǰ TFOTPSZǰ QSPQFSUJFT�ǰ CyTA - +PVSOBMǰ PGǰ 'PPE ��ǰ 	+BOVBSZǰ ����
�ǰ
 601-���� 
Villarreal-4PUPǰ4�"�ǰ#FBVGPSUǰ4�ǰ#PVBKJMBǰ +�ǰ4PVDIBSEǰ +�ǰ BOEǰ5BJMMBOEJFSǰ1�ǰ6OEFSTUBOEJOHǰ
 LPNCVDIBǰUFBǰGFSNFOUBUJPO�ǰ"ǰSFWJFX�ǰ+PVSOBMǰPGǰ'PPEǰ4DJFODF ��ǰ	%FDFNCFSǰ����
�ǰ
 580-����ǰ 
8BMLFSǰ(�.�ǰ BOEǰ 4UFXBSUǰ 4�4�ǰ Saccharomyces cerevisiae in the Production of Fermented 
 #FWFSBHFT�ǰ#FWFSBHFTǰ30 (November 2016): 1-��� 
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õćÙñîüÖǰÖ� 

×ĆĚîêĂîÖćøìéúĂÜĒúąÖćøêøüÝÿĂï 

��ǰÖćøêøüÝÿĂïÝĞćîüîÝčúĉîìøĊ÷Ť÷ĊÿêŤìĊęöĊßĊüĉê×ĂÜîĚĞćßćĀöĆÖéšü÷üĉíĊđóćąđúĊĚ÷ÜïîĂćĀćøüčšîǰPDA 

�� đêøĊ÷öÝćîĂćĀćøđúĊĚ÷ÜđßČĚĂǰ1%" 

�� ÿčŠöêĆüĂ÷ŠćÜîĚĞćßćĀöĆÖĔîìčÖǰ�ǰüĆîöćìĞćÖćøđÝČĂÝćÜìĊęǰǰ10-4, 10-5, 10-6 Ēúąǰ10-7 ĀøČĂđÝČĂÝćÜêćö

Ēîüēîšö×ĂÜÖćøđðúĊę÷îĒðúÜ 

�� Ā÷éîĚĞćßćĀöĆÖìĊęđÝČĂÝćÜĒúšüǰ���ǰml úÜïîÝćîĂćĀćøüčšîǰ1%"ǰ 

�� đÖúĊę÷îĚĞćßćĀöĆÖĔĀšìĆęüÝćîĂćĀćøüčšîǰ1%"ǰéšü÷ĒìŠÜĒÖšüøĎðêĆüĒĂúìĊęđñćĕôĒúąøĂĔĀšđ÷ĘîĒúšü 

�� îĞćÝćîĂćĀćøüčšîǰ1%" ÝćÖ×šĂǰ��ǰĕðïŠöìĊęĂčèĀõĎöĉǰ30°C  đðŨîđüúćǰ��ǰßĆęüēöÜ 

�� îĆïÝčúĉîìøĊ÷Ťēé÷ÙĉéüŠćǰ�ǰēÙēúîĊǰÙČĂǰÝčúĉîìøĊ÷Ťǰ�ǰêĆüǰÙŠćìĊęĕéšÝąêšĂÜĂ÷ĎŠĔîßŠüÜǰ��-���ǰēÙēúîĊǰđóČęĂúé

ÙŠćÙüćöñĉéóúćéìĊęÝąđÖĉé×ċĚî 

 

 

øĎðìĊęǰñ��ǰÝćîĂćĀćøüčšîǰ1%" 

 

 

 

 

 

 



40 
 

��ǰÖćøüĉđÙøćąĀŤðøĉöćèÖøéìĊęĕêđêøêĕéšéĆéĒðúÜÝćÖüĉíĊ×ĂÜǰAOAC (925.53,1925) 

�� ÿčŠöîĚĞćßćĀöĆÖìčÖǰ�ǰüĆîǰðŗđðêîĚĞćßćĀöĆÖǰ���ǰml ĔÿŠĔî×üéúĎÖßöóĎŠ×îćéǰ250 ml 

�� đêĉöîĚĞćÖúĆęîǰ��ǰml úÜĔî×üéìĊęïøøÝčîĚĞćßćĀöĆÖǰĔî×šĂǰ�� 

�� Ā÷é phenolphthaline 3 Ā÷éñÿöĔĀšđðŨîđîČĚĂđéĊ÷üÖĆïîĚĞćßćĀöĆÖ 

�� îĞćǰ×šĂǰ��ǰĕðĕìđìøêÖĆïÿćøúąúć÷ǰ���ǰN NaOH ÝîëċÜÝčé÷čêĉǰēé÷ǰphenolphthaline ÝąđðŨîÿĊßöóĎǰ

(Q)ǰ�ǰ����
ǰÿĞćĀøĆïǰblank ÝąĔßšîĚĞćÖúĆęîǰ��ǰml ĒúąéĎÙŠćðøĉöćêø NaOH ìĊęĕìđìøêĕéšǰ 

ðøĉöćèÖøéǰ	øšĂ÷úą
ǰ= 
ே௧௬ ௫ ðøĉöćêø ௫ îĚĞćĀîĆÖÖøĆöÿööĎú×ĂÜÖøé ௫ ଵ

îĚĞćĀîĆÖêĆüĂ÷ŠćÜ ௫ ଵ
 

 

��ǰÖćøüĆéðøĉöćèđðĂøŤđàĘîêŤĒĂúÖĂăĂúŤ (%) ĔîîĚĞćßćĀöĆÖéšü÷đÙøČęĂÜǰVinometer (÷ĊęĀšĂǰAlla france) 

�� đêøĊ÷öǰVinometer ēé÷ìĞćÙüćöÿąĂćééšü÷îĚĞćÖúĆęîĒúąàĆïĔĀšĒĀšÜ 

�� ÿčŠöîĚĞćßćĀöĆÖìčÖǰ�ǰüĆîǰĔÿŠîĚĞćßćĀöĆÖúÜĔîßŠĂÜüŠćÜéšćîïîǰĒêŠêšĂÜøąüĆÜĂ÷ŠćĔĀšöĊôĂÜðúŠĂ÷ĔĀšîĚĞćßć

ĀöĆÖǰðúŠĂ÷ĔĀšîĚĞćßćĀöĆÖĕĀúÜÿĎŠðúć÷×ĂÜǰVinometer 

�� đöČęĂîĚĞćßćĀöĆÖĕĀúĕðÿĎŠðúć÷×ĂÜǰVinometer ĒúšüÙüęĞćđóČęĂĂŠćîÙŠćĒĂúÖĂăĂúŤêćöÿđÖúǰēé÷ÙŠćìĊęüĆéöĊ

ĀîŠü÷đðŨîǰ�ǰ	W�W
 

 

øĎðìĊęǰñ��ǰÖćøìéÿĂïéšü÷ǰVinometer 
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��ǰÖćøĀćðøĉöćè×ĂÜĒ×ĘÜìĊęúąúć÷ĕéšìĆĚÜĀöéĔîîĚĞćßćĀöĆÖǰēé÷ĔßšǰHand Refract meter êćöüĉíĊ×ĂÜǰ

AOAC (932.12,1990) 

�� đêøĊ÷öđÙøČęĂÜǰRefractometer ēé÷îĞćîĚĞćÿąĂćéĀ÷éìĊęðøĉàċö×ĂÜđÙøČęĂÜĒúąàĆïĂĂÖĔĀšĒĀšÜ 

�� Ā÷éîĚĞćÖúĆęîúÜïîðøĉàċöǰ�-�ǰĀ÷éĒúąðŗéòćÙøĂïǰđóČęĂĔĀšîĚĞćÖúĆęîÖøąÝć÷ìĆęüóČĚîñĉü×ĂÜðøĉàċöǰøąüĆÜ

Ă÷ŠćÜĔĀšöĊôĂÜĂćÖćýǰÝćÖîĆĚîöĂÜñŠćîđúîÿŤĕéšÙŠćđðŨîǰ�ǰĒúšüìĞćÙüćöÿąĂćéðøĉàċöĂĊÖÙøĆĚÜ 

�� ÿčŠöîĚĞćßćĀöĆÖìčÖǰ�ǰüĆîǰĀ÷éîĚĞćßćĀöĆÖúÜïîðøĉàċöǰ�-�ǰĀ÷éǰðŗéòćÙøïǰđóČęĂĔĀšîĚĞćßćĀöĆÖÖøąÝć÷ìĆęü

óČĚîñĉü×ĂÜðøĉàċöǰøąüĆÜĂ÷ŠćÜĔĀšöĊôĂÜĂćÖćýǰđîČęĂÜÝąìĞćĔĀšÙŠćìĊęĂŠćîĕéšÙúćéđÙúČęĂî 

�� öĂÜđúîÿŤêćĒúąĂŠćîÙŠćìĊęøąéĆïđÿšîøĂ÷êŠĂìĊęêĆéÖĆïóČĚîìĊęÿĊôŜćǰēé÷ÙŠćìĊęĂŠćîĕéšöĊĀîŠü÷đðŨîǰ°#SJY àċęÜ

đìĊ÷ïđìŠćÖĆïđðĂøŤđàĘîêŤ×ĂÜĒ×ĘÜìĊęúąúć÷ĕéšìĆĚÜĀöéǰ	ÝĞćîüîÖøĆö×ĂÜĒ×ĘÜìĊęúąúć÷ĕéšǰêŠĂǰ���ǰÖøĆö×ĂÜ

ÿćøêĆüĂ÷ŠćÜ
 

�� ĔßšÖøąéćþàĆïîĚĞćßćĀöĆÖìĊęêĉéĂ÷ĎŠÖĆïðøĉàċöĂĂÖĒúąìĞćÙüćöÿąĂćééšü÷îĚĞćÖúĆęîĒúąđßĘéĔĀšĒĀšÜ 

 

��ǰÖćøêøüÝÿĂïÖćøÿøšćÜđĂîĕàöŤÙąêąđúÿ (Catalase test
ǰÝćÖüĉíĊ×ĂÜǰReiner, K.(2010) 

ÖćøÿøšćÜđĂîĕàöŤÙąêąđúÿ×ĂÜĒïÙìĊđøĊ÷ǰđîČęĂÜÝćÖĒïÙìĊđøĊ÷ĔßšĂĂÖàĉđÝîĔîÖøąïüîÖćøĀć÷ĔÝøąéĆï

đàúúŤǰêĆüĂąêĂö×ĂÜĕăēøđÝîÝąøüöêĆüÖĆïĂĂÖàĉđÝîÝąøüöêĆüÖĆîǰìĞćĔĀšđÖĉéĕăēéøđÝîđóĂøŤĂĂÖĕàéŤǰ(H2O2
ǰàċęÜ

đðŨîĂĆîêøć÷ÖĆïđàúúŤǰĒïÙìĊđøĊ÷ÿŠüîĔĀâŠÝċÜÿćöćøëñúĉêđĂîĕàöŤÙąêąđúÿ đóČęĂ÷ŠĂ÷ÿúć÷ĕăēéøđÝîđðĂøŤ

ĂĂÖĕàéŤĔĀšĒêÖĂĂÖĕéšĂĂÖàĉđÝîÖĆïîĚĞć 

�� đêøĊ÷öÝćîĂćĀćøđúĊĚ÷ÜđßČĚĂüčšî Acetobacter ìĊęöĊēÙēúîĊđÝøĉâĂ÷ĎŠĒúąÿĕúéŤìĊęÿąÿąĂćé 

�� ĔßšúĎðìĊęđñćĕôđ×Ċę÷ēÙēúîĊïîĂćĀćøđúĊĚ÷ÜđßČĚĂüčšî Acetobacter 

�� îĞćēÙēúîĊÝćÖǰ×šĂǰ��ǰüćÜúÜïîÿĕúéŤ 

�� Ā÷éĕăēéøđÝîđðĂøŤĂĂÖĕàéŤðøąöćèǰ�-�ǰĀ÷éúÜïîđßČĚĂìĊęĂ÷ĎŠïîÿĕúéŤ 

�� ÿĆÜđÖêñúĕéšéĆÜîĊĚǰñúïüÖöĊôĂÜĂćÖćýđÖĉé×ċĚîĔîìĆîìĊĒúąñúđðŨîúïĕöŠöĊôĂÜĂćÖćýđÖĉé×ċĚîìĊęĒÿéÜ

êĆüĂ÷ŠćÜĔîǰøĎðìĊęǰñ�� 

 

øĎðìĊęǰñ��ǰñú×ĂÜǰCBUBMBTFǰUFTUǰ	3FJOFSǰ,�����
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õćÙñîüÖǰ×� 

×šĂöĎúÖćøìéúĂÜ 

1. ñúÖćøìéÿĂïÖćøĀöĆÖĒïïñÿöéšü÷ĕĂēàđúê 

ÖćøÙĞćîüèǰ%VODBOǰ�ǰQ) đöČęĂĀöĆÖéšü÷ĕĂēàđúêǰA üĆîìĊęǰ0, 7 Ēúąǰ14 

 

ÖćøÙĞćîüèǰ%VODBOǰ�ǰQ)ǰđöČęĂĀöĆÖéšü÷ĕĂēàđúêǰ#ǰüĆîìĊęǰ0, 7 Ēúąǰ14 
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ÖćøÙĞćîüèǰ%VODBOǰ�ǰQ)ǰđöČęĂĀöĆÖéšü÷ĕĂēàđúêǰC üĆîìĊęǰ0, 7 Ēúąǰ14 

 

ÖćøÙĞćîüèǰ%VODBOǰ�ǰ544ǰ	°#SJY
ǰđöČęĂĀöĆÖéšü÷ĕĂēàđúêǰA üĆîìĊęǰ0, 7 Ēúąǰ14 

 

ÖćøÙĞćîüèǰ%VODBOǰ�ǰ544ǰ	°#SJY
ǰđöČęĂĀöĆÖéšü÷ĕĂēàđúêǰ#ǰüĆîìĊęǰ0, 7 Ēúąǰ14 
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ÖćøÙĞćîüèǰ%VODBOǰ�ǰ544ǰ	°#SJY
ǰđöČęĂĀöĆÖéšü÷ĕĂēàđúêǰC üĆîìĊęǰ0, 7 Ēúąǰ14 

 

ÖćøÙĞćîüèǰ%VODBOǰ�ǰ�"MDPIPMǰđöČęĂĀöĆÖéšü÷ĕĂēàđúêǰA üĆîìĊęǰ0, 7 Ēúąǰ14 
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ÖćøÙĞćîüèǰ%VODBOǰ�ǰ�"MDPIPMǰđöČęĂĀöĆÖéšü÷ĕĂēàđúêǰ#ǰüĆîìĊęǰ0, 7 Ēúąǰ14 

 

ÖćøÙĞćîüèǰ%VODBOǰ�ǰ�"MDPIPMǰđöČęĂĀöĆÖéšü÷ĕĂēàđúêǰC üĆîìĊęǰ0, 7 Ēúąǰ14 
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2. ñúÖćøìéÿĂïÖćøĀöĆÖĒïïđðŨîúĞćéĆïéšü÷ĕĂēàđúê 

ÖćøÙĞćîüèǰ%VODBOǰ�ǰQ)ǰđöČęĂĀöĆÖéšü÷ĕĂēàđúêǰA üĆîìĊęǰ0, 7 Ēúąǰ14 

 

ÖćøÙĞćîüèǰ%VODBOǰ�ǰQ)ǰđöČęĂĀöĆÖéšü÷ĕĂēàđúêǰ#ǰüĆîìĊęǰ0, 7 Ēúąǰ14 
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ÖćøÙĞćîüèǰ%VODBOǰ�ǰQ)ǰđöČęĂĀöĆÖéšü÷ĕĂēàđúêǰC üĆîìĊęǰ0, 7 Ēúąǰ14 

 

ÖćøÙĞćîüèǰ%VODBOǰ�ǰ544ǰ	°#SJY
ǰđöČęĂĀöĆÖéšü÷ĕĂēàđúêǰA üĆîìĊęǰ0, 7 Ēúąǰ14 

 

ÖćøÙĞćîüèǰ%VODBOǰ�ǰ544ǰ	°#SJY
ǰđöČęĂĀöĆÖéšü÷ĕĂēàđúêǰ#ǰüĆîìĊęǰ0, 7 Ēúąǰ14 
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ÖćøÙĞćîüèǰ%VODBOǰ�ǰ544ǰ	°#SJY
ǰđöČęĂĀöĆÖéšü÷ĕĂēàđúêǰC üĆîìĊęǰ0, 7 Ēúąǰ14 

 

ÖćøÙĞćîüèǰ%VODBOǰ�ǰ�"MDPIPMǰđöČęĂĀöĆÖéšü÷ĕĂēàđúêǰA üĆîìĊęǰ0, 7 Ēúąǰ14 

 

ÖćøÙĞćîüèǰ%VODBOǰ�ǰ�"MDPhol đöČęĂĀöĆÖéšü÷ĕĂēàđúêǰ#ǰüĆîìĊęǰ0, 7 Ēúąǰ14 
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ÖćøÙĞćîüèǰ%VODBOǰ�ǰ�"MDPIPMǰđöČęĂĀöĆÖéšü÷ĕĂēàđúêǰC üĆîìĊęǰ0, 7 Ēúąǰ14 
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ðøąüĆêĉñĎšüĉÝĆ÷ 

 

ßČęĂ-ÿÖčú îćÜÿćüßâćõøèŤǰêĆîêĉíøøö 
êĞćĒĀîŠÜ ĀĆüĀîšćēÙøÜÖćø 
üčçĉÖćøýċÖþć üĉì÷ćýćÿêøŤïĆèæĉêǰ	üì�ï�
 
õćÙüĉßć đìÙēîēú÷ĊìćÜĂćĀćø 
Ùèą üĉì÷ćýćÿêøŤ 
öĀćüĉì÷ćúĆ÷ ÝčāćúÜÖøèŤöĀćüĉì÷ćúĆ÷ 
ðŘìĊęÿĞćđøĘÝÖćøýċÖþć 2562 
ēìøýĆóìŤ 096-878-5512 
Email UI�DIBZBQPSO!HNBJM�DPN 
 

 

ßČęĂ-ÿÖčú îćÜÿćüúúĉêćǰđúĉýēÖüĉì÷Ť 
êĞćĒĀîŠÜ ñĎšøŠüöüĉÝĆ÷ 
üčçĉÖćøýċÖþć üĉì÷ćýćÿêøŤïĆèæĉêǰ	üì�ï�
 
õćÙüĉßć đìÙēîēú÷ĊìćÜĂćĀćø 
Ùèą üĉì÷ćýćÿêøŤ 
öĀćüĉì÷ćúĆ÷ ÝčāćúÜÖøèŤöĀćüĉì÷ćúĆ÷ 
ðŘìĊęÿĞćđøĘÝÖćøýċÖþć 2562 
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