
MANYSOAT et al. (2022). Souphanouvong University Journal of Multidisciplinary Research and 

Development, ISSN 2521-0653. Volume 8. Issue 1. Jan – Jun 2022. Page 42 - 48 

 

42 

຦ກຶ຦າກາຌ຾ງກ຾ຍກັ຋ຽີຣງກຈ຺຾຤ກັຉກິເຌຌ ໄາຏກັ 

຦ຸຈ຋ະຌ ູມະຌ຿ີຆຈ1
, ຨ ໃ າຎີໃ  ພຈັ຋ະຌາ, ຃ າພຨຌ ຽຢ຤຋ີ ໃ  ຾຤ະ ຦ມ຺ແຆ ຿ພລແິຆ 

ພາກລຆິາລ຋ິະງາ຦າຈ ຾຤ະ ຽຉກັ຿ຌ຿຤ຆຨີາວາຌ, ຃ະຌະກະຽ຦ຈ຦າຈ ຾຤ະ ຆຍັພະງາກຨຌຎໃ າແມ ໄ,  
ມະວາລ຋ິະງາແ຤ ຦ຸພາຌຸລຄ຺, ຦ຎຎ ຤າລ 

1ຉຈິຉ ໃພລ຺ພຌັ: ຦ຸຈ຋ະຌ ູມະຌ຿ີຆຈ  
຃ະຌະກະຽ຦ຈ຦າຈ ຾຤ະ 
ຆຍັພະງາກຨຌຎໃ າແມ ໄ, 

ມະວາລ຋ິະງາແ຤຦ຸພາຌຸລຄ຺,  
ຽຍ຿ີ຋: +856 20 2389 5823,  

ຨຽີມລ: 
msouthanou@yahoo.com 

 

 

 

 

 

 

 

 

ຂ ໄມຌູຍຈ຺຃ລາມ: 

ກາຌ຦຺ໃ ຄຍຈ຺຃ລາມ: 02 ຉຸ຤າ 2021 

ຎັຍຎຸຄ຦ າຽ຤ຈັ: 02 ກຸມພາ 2022 

ກາຌຉຨຍຩຍັ: 18 ກຸມພາ 2022 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ຍຈ຺຃ຈັວງ ໄ 
 ກາຌ຦ກຶ຦າຌີ ໄມ຅ີຈຸຎະ຦ຄ຺ຽພ ໃ ຨຆຨກວາ຃ຸຌ຤ກັ຦ະຌະ຋າຄຽ຃ມເີຌຌ ໄາຏັກ 
຾຤ະ ຆຨກວາ຃ຸຌ຤ກັ຦ະຌະ຅຤ຸຌິຆພີ ໄຨມ຋ຄັຩູຍຩໃ າຄຂຨຄ຅຤ຸຌິຆ຋ີີໃ ຦ ໄາຄກຈ຺຾຤ກັ
ຉກິເຌຨາວາຌຎະຽພຈຌ ໄາຏັກ. ຉລ຺ຢໃ າຄ຋ີໃ ຦ກຶ຦າ຾ມໃ ຌແຈ ໄຌ າມາ຅າກຽມ ຨຄ຅ຨມ
ຽພຈັ຾ຂລຄວົລຄພະຍາຄ ຋ີໃ ຽຩຈັ຅າກຏກັກາຈຆຨມ຋ີໃ ມ຃ີລາມ຾ກໃ  3 ແ຤ງະ຃ : ຌ ໄາ
ຏກັ຋ີໃ ຽຩຈັມາ຅າກຏກັກາຈ຋ີໃ ຾ກໃ ວົາງ (T1), ຏກັກາຈ຋ີໃ ຾ກໃ ຎາຌກາຄ (T2) ຾຤ະ 
ຏັກກາຈ຋ີໃ ຨໃ ຨຌ (T3) ມາລິຽ຃າະ຃ຸຌ຤ັກ຦ະຌະ຋າຄຽ຃ມແີຈ ໄ຾ກໃ ຃ໃ າ  pH, 

ຎະ຤ມິາຌກຈ຺຋ຄັໝຈ຺ເຌຩູຍກຈ຺຾຤ກັຉກິ (TA) ພ ໄຨມ຋ຄັວາ຃ຸຌ຤ກັ຦ະຌະຂຨຄ
຅຤ຸຌິຆ຋ີີໃ ຏະ຤ຈິກຈ຺຾຤ກັຉກິແຈ ໄ຾ກໃ : ຅ າຌລຌ຅຤ຸຌິຆກີຈ຺຾຤ກັຉກິ ຾຤ະ ຾ງກ
ຽຆ ໄຨຽພ ໃ ຨຌ າແຎຽຍິໃ ຄ຃ຸຌ຤ກັ຦ະຌະຩູຍຩໃ າຄຂຨຄ຅຤ຸຌິຆ.ີ 
 ຅າກກາຌ຦ກຶ຦າພຍ຺ລໃ າ: ຃ຸຌ຤ກັ຦ະຌະ຋າຄຽ຃ມຂີຨຄຌ ໄາຏກັ: ຃ໃ າ pH ຌ ໄາ
ຏກັ຅າກ T1 ຾຤ະ T2 ຾ມໃ ຌມ຃ີໃ າຽ຋຺ໃ າກຍັ 4.60 ຾຤ະ 4.50 ຉາມ຤ າຈຍັ ຽຆິໃ ຄ຦ູຄ
ກລໃ າ຃ໃ າ pH ຂຨຄ T3 ຽຆິໃ ຄມ຃ີໃ າຽ຋຺ໃ າກຍັ 3.58 (p<0.05).  ຎະ຤ມິາຌກຈ຺຋ຄັ
ໝຈ຺ຂຨຄ T1, T2 ຾຤ະ  T3 ຾ມໃ ຌມ຃ີໃ າຽ຋຺ໃ າກຍັ 7.83, 8.09 ຾຤ະ 13.19g/L 

(as lactic acid) ຉາມ຤ າຈຍັ (p<0.05). ຃ຸຌ຤ກັ຦ະຌະ຋າຄ຅຤ຸຌິຆພີຍ຺ລໃ າ: ຅ຸ
຤ຌິຆີກຈ຺຾຤ັກຉິກຂຨຄ T1, T2 ຾຤ະ T3   ມີ຅ າຌລຌຽ຋຺ໃ າກຍັ 7.38, 7.90  
຾຤ະ 8.90 log CFU/mLຉາມ຤ າຈຍັ (p<0.05). ຅າກກາຌ຾ງກຽຆ ໄຨ຅຤ຸຌິຆີ
຋ີໃ ຏະ຤ຈິກຈ຺຾຤ກັຉກິເຌຌ ໄາຏກັ຋ີໃ ພຍ຺ລໃ າ: T1ມ຅ີ າຌລຌ 1 Isolate, T2 ມ຅ີ າ
ຌລຌ 2 Isolate ຾຤ະ T3 ມ຅ີ າຌລຌ 2 Isolate ຤ລມຽຎັຌ 5 Isolate ຿ຈງ຋ຄັ 
5 Isolate ຾ມໃ ຌຉິຈ຦ີມໃ ລຄ຾ກຣມຍລກ຾຤ະມີຩູຍຩໃ າຄ຤ັກ຦ະຌະຽຎັຌ຾຋ໃ ຄ 
(຾຋ໃ ຄ຿຃ ໄຄຽ຤ກັຌ ໄຨງ) ຽຆິໃ ຄຽຎັຌຉະກຸຌຂຨຄ Lactobacillus. 
຃ າ຦ຍັ຦ າ຃ຌັ:  ຌ ໄາຏກັ, ຾ຍກັ຋ຽີຣງກຈ຺຾຤ກັຉກິ, ຨຄ຺ຎະກຨຍ຋າຄຽ຃ມ,ີ ກາຌ
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Abstract 
This study was aim to investigate the chemical composition 

and bacteria characteristics in fermented vegetable juice. The 

samples were collected from Chomphet district LuangPrabang 

province. Vegetable juices were prepared from three different age 

of vegetables   T1 (ripen vegetables), T2 (fresh vegetables) and 

T3 (germ vegetables), all treatments submitted to measure pH, 

determined the amount of Lactic acid content, isolated and 

characterization of lactic acid bacteria including population of 

lactic acid bacteria and morphology observation. 

The results showed pH of T1 and T2 were 4.60 and 4.50 

respectively which significantly higher than T3 (3.58), (p<0.05), 

total acid content of T1, T2 and T3 were 7.83, 8.09 and 13.19 g/L 

(as lactic acid) respectively (p<0.05). The properties of microbial 

fund that T1, T2 and T3 consist of 7.38, 7.90, and 8.90 Log CFU/ 

mL of Lactic acid bacteria (p<0.05). after isolated the bacteria 

that involve of lactic acid production found that T1 consists 1 

isolate, T2, 2 isolates and T3 also 2 isolates, totally 5 isolates, 

additionally all 5 isolates were stained with gram positive bacteria 

with rod-sharp colony and slightly curve, suggested that they 

were Lactobacillus bacteria  

Keywords: Fermented Vegetable juice, Lactic acid bacteria, 

Chemical composition, Isolation 
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1. ພາກ຦ະຽໜ ີ

຾ຍັກ຋ີຽຣງກຈ຺຾຤ັກຉິກຽຎັຌ຾ຍັກ຋ີຽຣງ຋ີໃ ກໃ ຼລ 

ຂ ໄຨຄກຍັຨາວາຌໝກັ຋ີໃ ພຍ຺຋຺ໃ ລແຎເຌ຋ າມະຆາຈ ຾຤ະ ພຍ຺
ວົາງເຌຌ ໄາຌມ຺຦ຈັ, ຆີ ໄຌ຦ຈ຺຦ໃ ລຌເຌພ ຈຏັກພຍ຺ຍາຄຽ຤ກັ
ຌ ໄຨງ. ຾ຍັກ຋ີຽຣງ຾຤ັກຉິກຌຨກ຅າກ຅ະມີຍ຺ຈຍາຈເຌ
ກາຌ຾ຎຩູຍຨາວາຌໝກັຈຨຄ຾຤ ໄລງຄັມຏີ຺ຌເຌກາຌຢັຍຢັໄຄ
ກາຌ຅ະຽ຤ີຌ ຾຤ະກາຌ຋ າ຤າງ຅຤ຸຌິຆີ຋ີໃ ຽຩຈັເວ ໄຨາວາຌ
ຽຌ຺ໃ າຽ຦ງ຋ຄັ຅຤ຸຌີຆ຋ີີໃ ກ ໃ ຿ຣກ.ເຌຎັຈ຅ຍຸຌັຏູ ໄຍ ຤຿ິພກຽຨາ຺ ເ຅ 

ເ຦ໃ ຉ ໃ ຦ຸຂະພາຍວົາງຂຶ ໄຌ ຾຤ະ ພະງາງາມວົກີ຤ ໄຼ ຄກາຌເຆ ໄ
຦າຌຽ຃ມເີຌກາຌຊະໜຨມຨາວາຌຽຩຈັເວ ໄມ຃ີລາມ຦ຌ຺ເ຅ 

ເຌກາຌຌ າ຦າຌ຅າກ຋ າມະຆາຈມາເຆ ໄຽຎັຌ຦າຌກຌັຽ຦ງຨາ 
ວາຌ (Larsen et al., 1993: Nettle and Barfoot, 

1993). 
 ຾ຍກັ຋ຽີຣງກຈ຺຾຤ກັຉກິ຦ໃ ລຌເວງໃ ຽຎັຌ຾ຍກັ຋ຽີຣງ
຋ີໃ ຎ຺ຌຽຎ ໄຨຌມາ຅າກຏ຺ຌຏະ຤ິຈ຋າຄກາຌກະຽ຦ຈ ຾຤ະ 
ຽ຃ ໃ ຨຄມ ຋ີໃ ກໃ ຼລຂ ໄຨຄກຍັ຋າຄກາຌກະຽ຦ຈຉ ໃ ມາແຈ ໄມກີາຌພຈັ 
຋ະຌາຽຊຄິກາຌເຆ ໄຎະ຿ວງຈຂຨຄ຾ຍກັ຋ຽີຣງກຸໃ ມຌີ ໄຽພ ໃ ຨເຆ ໄ
ຽຎັຌວລ຺ຽຆ ໄຨເຌຂະຍລຌກາຌຏະ຤ຈິຨາວາຌໝກັວົາກວົາງ
ຆະຌຈິຽຆັໃ ຌ: ແ຦ ໄຨ຺ ໄລໝກັ, ຏະ຤ຈິຉະພຌັຌມ຺ໝກັ, ຌມ຺຦຺ ໄມ, 
຦ມ຺ໝູຽຎັຌຉ຺ ໄຌ. ຅າກຽຉັກຌກິກາຌຏະ຤ິຈວລ຺ຽຆ ໄຨ຅ຸ຤ິຌ
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ຆມີຏີຌ຺ຽຩຈັເວ ໄຽກຈີກາຌພຈັ຋ະຌາຂະຍລຌກາຌໝກັ ຾຤ະ 
ຏະ຤ິຈຉະພັຌຉໃ າຄໂ຿ຈງກາຌຽພາະ຤ ໄຼ ຄກ ໄາຽຆ ໄຨເວ ໄມີ
຤ກັ຦ະຌະ຋ີໃ ຈີ. ກາຌຏະ຤ຈິຨາວາຌໝກັຈຨຄຉໃ າຄໂ຾ຍັກ
຋ຽີຣງກຈ຺຾຤ກັຉກິມຍີຈ຺ຍາຈວົາງຽພາະກຈິ຅ະກ າວົກັຂຨຄ
຾ຍກັ຋ີຽຣງກຈ຺຾຤ກັຉກິຉ ໃ ຏະ຤ຈິຉະພຌັຨາວາຌ຃ : ຎໃ ຼຌ
຃າ຿ຍແຩຽຈົຈ (carbohydrate) ເຌ຦ໃ ລຌຂຨຄຨາວາຌເວ ໄ
ຽຎັຌຌ ໄາຉາຌ, ຌຨກ຅າກຌີ ໄງຄັມ຦ີາຌຆະຌຈິໜຶໃ ຄ຋ີໃ ຉ ໃ ຉ ໄາຌ຦າຌ
຅຤ຸຌິຆຽີຆັໃ ຌ: ຾ຍກັຽ຋ຣີ຿ິຨຆຌິ (bacteriocin). ຅າກກາຌ
ເຆ ໄຎະ຿ວງຈຂຨຄກ ໄາຽຆ ໄຨ຅ຸ຤ຌິຆີເຌວົາງຈ ໄາຌຽຩຈັເວ ໄມີ
຃ລາມ຦ າ຃ັຌຉ ໃ ຨຸຈ຦າວະກ າກາຌໝັກ ກ ໃ ຃ ກາຌ຾ຎຩູຍ
ຨາວາຌພ ໄຌຽມ  ຨຄວົາງຂຶ ໄຌ຿ຈງແຈ ໄກ າຌຈ຺ຽຆ ໄຨ຋ີໃ ຉ ໄຨຄຽຎັຌ
ວລ຺ຽຆ ໄຨ຋ີໃ ຍ ຤຦ຸິຈ຋ີໃ ຍ ໃ ຽຎັຌພຈິ ຾຤ະ ຍ ໃ ຽຩັຈເວ ໄກ ໃ ຿ຣກ ວົ  
ຎ຺ຌຽຎ ໄຨຌ຦າຌຽ຃ມີ຋ີໃ ຨາຈຽຩັຈເວ ໄຽກີຈຨັຌຉະ຤າງຉ ໃ

຦ຸຂະພາຍ. ຽຆ ໄຨ຋ີໃ ຈີຉ ໄຨຄມກີິຈ຅ະກ າກາຌໝກັ຋ີໃ ຈີຽຆັໃ ຌ: 
ກາຌ຦ ໄາຄກຈ຺ຽຆິໃ ຄມຏີຌ຺ຉ ໃ ກ ິໃ ຌ຤ຈ຺, ມຏີຌ຺ຉ ໃ ຦ຉີໃ າຄໂ຋ີໃ ຉ ໄຨຄກາຌ
ມ຃ີລາມ຃ຄ຺ຉລ຺ຂຨຄຏະ຤ຈິຉະພຌັ຦ູຄມ຃ຸີຌ຦ມ຺ຍຈັ຋ີໃ ຋ຌ຺, ຍ ໃ

຦ ໄາຄ຦າຌພິຈ຋ີໃ ມີຏ຺ຌເຌກາຌຢັຍຢັໄຄກິຈ຅ະກ າກາຌໝັກ 
(Hammers, 1987; Steinkrus, H.K.1992). 

຾ຍກັ຋ີຽຣງກຈ຺຾຤ກັຉກິແຈ ໄຊ ກຌ າມາເຆ ໄເຌກາຌ
ຏະ຤ຈິຨາວາຌໝກັ຅າກຏຌ຺ຏະ຤ຈິ຋າຄກາຌກະຽ຦ຈ ຾຤ະ 
ຨາວາຌພ ໄຌຽມ  ຨຄວົາງຆະຌຈິແຈ ໄ຾ກໃ : ຏະ຤ິຈຉະພັຌຌມ຺ 
(ຌມ຺຦຺ ໄມ, ຿ຢຽກຈິ), ຏະ຤ຈິຉະພຌັຏກັ ຾຤ະ ໝາກແມ ໄຈຨຄ 
(ຏກັກາຈຈຨຄ) ເຆ ໄເຌຏະ຤ຈິຉະພຌັຎາ (ຎາ຾ຈກ, ຦຺ ໄມຎາ) 
ເຆ ໄເຌຏະ຤ຈິຉະພຌັຆີ ໄຌ຦ຈັ (຦຺ ໄມໝູ, ແ຦ ໄຨ຺ ໄລ຦຺ ໄມ) ຽຎັຌຉ຺ ໄຌ 
ພ ໄຨມຌັ ໄຌງຄັມກີາຌເຆ ໄ຾ຍກັ຋ຽີຣງ຾຤ກັຉກິ ກາຌຽຩຈັວງ ໄາ
ໝກັ຋ີໃ ແຈ ໄວງ ໄາໝກັມ຃ຸີຌຌະພາຍຈ,ີ ມ຃ຸີຌ຃ໃ າ຋າຄຨາວາຌ
຦ູຄ ຽໝາະກຍັກາຌ຤ ໄຼ ຄ຦ຈັ (ຎີໃ ຌມະຌ,ີ 2003). 

ເຌແ຤ງະຏໃ າຌມາ ກາຌ຦ກຶ຦າກໃ ຼລກຍັ຾ຍກັ຋ຽີຣງ
຾຤ກັຉກິ຅າກຨາວາຌໝກັພ ໄຌຍ ໄາຌຢູໃ ຎະຽ຋ຈຽຩາ຺ ຾ມໃ ຌງຄັ
ມໜີ ໄຨງ, ກາຌ຦ກຶ຦າຌີ ໄ຅ ຶໃ ຄຽຎັຌຂ ໄມູຌ຋ີໃ ມຎີະ຿ວງຈຽພ ໃ ຨຨ ໄາຄ
ຨຄີກ ໃ ຃ ຉ ໃ ງຨຈເວ ໄ຾ກໃ ກາຌ຦ກຶ຦າລແິ຅ເຌຨາຌາ຃ຈ຺.   
຅ຈຸຎະ຦ຄ຺:  
 1) ຦ກຶ຦າ຃ຸຌ຤ກັ຦ະຌະ຋າຄຽ຃ມ ີຂຨຄຌ ໄາຏກັ຋ີໃ ຽຩຈັ 

຅າກຏກັ຋ີໃ ມ຃ີລາມ຾ກໃ ຾ຉກຉໃ າຄກຌັ. 
2) ຆຨກວາ຅ າຌລຌ ຾຤ະ ຾ງກຩູຍຩໃ າຄ ຤ກັ຦ະຌະ

ຂຨຄ຾ຍກັ຋ຽີຣງ຋ີໃ ຦ ໄາຄກຈ຺຾຤ກັຉກິເຌຌ ໄາຏກັ. 
 

2.  ຨຸຎະກຨຌ ຾຤ະ ລ຋ິກີາຌ 

2.1  ກາຌກະກຼມຉລ຺ຢໃ າຄ 
ກາຌຽກຍັຉ຺ລຢໃ າຄຌ ໄາຏກັ: ກາຌ຦ກຶ຦າ຃ັ ໄຄຌີ ໄ຾ມໃ ຌແຈ ໄ

ຽ຤ ຨກຽຨາ຺ຉລ຺ຢໃ າຄຌ ໄາຏກັ຅າກ຃ຨຍ຃ລ຺ຆາລກະ຦ກິຨຌ຅າກ
ຽມ ຨ ຄ຅ຨມ ຽພັຈ຅ າ ຌລຌ 2  ຃ຨຍ຃຺ລ຋ີໃ ຽ ຩັຈ຅າກ
ຏັກກາຈຆຨມ຅າກ຃ລາມ຾ກໃ ຂຨຄຏັກ 3 ຤ະຈັຍ຋ີໃ ຏໃ າຌ
ກາຌໝກັ 3 ລຌັ, ຍຌັ຅ຉຸລ຺ຢໃ າຄເ຦ໃ ຊຄ຺ຢາຄເວ ໄແຈ ໄ 200 mL 
ຽກຍັແລ ໄຉູ ໄຽຢັຌຽພ ໃ ຨ຤ ຊ ໄາລແິ຅. 

຾ຏຌກາຌ຦ຶກ຦າ: ລາຄ຾ຏຌກາຌ຦ກຶ຦າ຾ຍຍ຦ຸໃ ມ
຦ມ຺ຍູຌ຋ີໃ ຎະກຨຍມ ີ3 ຦ິໃ ຄ຦ກຶ຦າ຃ :  

T1:  ຌ ໄາຏັກ຅າກກ າຌໝັກຏັກກາຈ຋ີໃ ຾ກໃ ຅ ັຈ 
(ຏກັກາຈຆຨມ຋ີໃ ຨຨກໝາກ຾ກໃ  ມຨີາງຸ 70 ລຌັ) 

T2:  ຌ ໄ າ ຏັ ກ ຅ າ ກ ກ າ ຌໝັ ກ ຏັ ກ ກ າ ຈ຋ີໃ ຾ ກໃ
(ຏກັກາຈຆຨມ຋ີໃ ຽ຤ີໃ ມມໝີາກຨໃ ຨຌມຨີາງຸ 55 ລຌັ) 

T3: ຌ ໄາຏກັ຅າກກາຌໝກັຏກັກາຈ຋ີໃ ຨໃ ຨຌ(ຏກັກາຈ
຋ີໃ ກ າ຤ຄັຨຨກຈຨກມຨີາງຸ 40 ລຌັ)  

ຽຩຈັກາຌ຦ກຶ຦າຽຎັຌ 2 ຆ ໄາ 
2.2  ຦ກຶ຦າວາຨຄ຺ຎະກຨຍ຋າຄຽ຃ມ ີ

ຆຨກວາ຃ໃ າ຃ລາມຽຎັຌກຈ຺ຽຎັຌຈໃ າຄ (pH) ຂຨຄຌ ໄາ
ຏກັ຾ຉໃ ຤ະ຦ິໃ ຄ຦ກຶ຦າຈ ໄລງຽ຃ ໃ ຨຄລຈັ pH (AOAC, 2000), 
ຆຨກວາຎະ຤ມິາຌກຈ຺຋ຄັໝຈ຺຿ຈງຩູຍ຾ຍຍກຈ຺຾຤ກັຉກິ 
(as Lactic acid) ຈ ໄລງລ຋ິກີາຌແຉຽຉຣຉ (titration) ຋ີໃ

ເຆ ໄ຦າຌມາຈຉະຊາຌ NaOH ຽຂັ ໄມຂຸ ໄຌ 0.1N (AOAC, 

2000).  
2.3 ຦ກຶ຦າວາ຅ າຌລຌ຾ຍກັ຋ຽີຣງກຈ຺຾຤ກັຉກິ 

ຆຨກວາ຅ າຌລຌ຾ຍກັ຋ຽີຣງກຈ຺຾຤ກັຉກິ ຿ຈງເຆ ໄ
ລ຋ິີ Spread plate ເຌຨາວາຌ຤ ໄຼ ຄຽຆ ໄຨ MRS agar 
຅າກກາຌຏໃ າ຅າຄຽ຋ ໃ ຨ຤ະ 10 ຽ຋຺ໃ າ, ຽຩຈັຽຎັຌ 2 ຆ ໄາ ຾຤ ໄລ
ຍ຺ໃ ມແລ ໄເຌຉູ ໄຍ຺ໃ ມ຋ີໃ ຨຸຌວະພູມ 37±2 ˚C ຽຎັຌຽລ຤າ 24 - 

48 ຆ຺ໃ ລ຿ມຄ, ຌຍັ຅ າຌລຌ຿຃຿຤ຌ຋ີມີ຤ີກັ຦ະຌະເ຦ (clear 



MANYSOAT et al. (2022). Souphanouvong University Journal of Multidisciplinary Research and 

Development, ISSN 2521-0653. Volume 8. Issue 1. Jan – Jun 2022. Page 42 - 48 

 

45 

zone) ຾຤ ໄລ຃ຈິແ຤ໃ ຉາມ຦ູຈຈັໃ ຄຌີ ໄ:  
N= ΣC / (n1+0.1n2)d1 

- N ຅ າຌລຌ຾ຍກັ຋ຽີຣງ຾຤ກັຉກິ (CFU/mL) 
- C ຿຃຿຤ຌ຋ີີໃ ຌຍັແຈ ໄ຾ຉໃ ຤ະ຅າຌ຤ ໄຼ ຄຽຆ ໄຨ 

- d1 ຤ະຈຍັກາຌຽ຅  ຨ຅າຄ຦ູຄ຦ຸຈ຋ີໃ ຌຍັແຈ ໄ 
- n1 ຅ າຌລຌ຅າຌ຋ີໃ ຌຍັແຈ ໄຂຨຄ d1 

- n2 ຅ າຌລຌ຅າຌ຋ີໃ ຌຍັແຈ ໄຂຨຄ d1 

2.4 ກາຌ຾ງກຽຆ ໄຨ຾ຍກ຋ຽີຣງ຾຤ກັຉກິ 

຾ງກ຤ກັ຦ະຌະກາຌຽກີຈ຿຃຿຤ຌ຋ີີໃ ຽຎັຌ຤ກັ຦ະຌະ
ເ຦຋ີໃ ຾ຉກຉໃ າຄກຌັ ຅າກ຅າຌ຤ ໄຼ ຄຽຆ ໄຨ຾ຉໃ ຤ະ຅າຌ຾຤ ໄລຽຨາ຺
ວໃ ລຄຽຂໃ ງຽຆ ໄຨຉ ໃ ຽຨາ຺ ຿຃຿຤ຌ຋ີີໃ ຤ຄ຺ເຌ຅າຌຨາວາຌ຤ ໄຼ ຄຽຆ ໄຨ 
MRS agar ຿ຈງລ຋ິ ີStrick plate. ຍ຺ໃ ມແລ ໄ຋ີໃ ຨຸຌວະພູມ 
37±2 ˚C ຽຎັຌຽລ຤າ 24 - 48 ຆ຺ໃ ລ຿ມຄ ຾຤ ໄລຌ າຽຨາ຺຿຃
຿຤ຌຈີໃ ຼລແຎຽຍິໃ ຄ຤ກັ຦ະຌະຩູຍຩໃ າຄຈ ໄລງກ ໄຨຄ຅຤ຸະ຋ຈັ. 
2.5   ກາຌລຽິ຃າະຂ ໄມູຌ 

ລຽິ຃າະຂ ໄມູຌ຿ຈງເຆ ໄ Microsoft office Excel 

2010 ຾຤ະ ຿ຎຣ຾ກຣມ຦ າຽ຤ັຈຩູຍ SSPS.20.  ຽພ ໃ ຨ
ລິຽ຃າະຂ ໄມູຌ ຾຤ະ ວາ຃ລາມ຾ຉກຉໃ າຄຂຨຄ຃ໃ າ຦ະຽ຤ໃ ງ
ຈ ໄລງລ຋ິ ີDMRT 

3.  ຏຌ຺ແຈ ໄຩຍັ 

3.1.  ຨຄ຺ຎະກຨຍ຋າຄຽ຃ມຂີຨຄຌ ໄາຏກັ 

຅າກກາຌລຽິ຃າະວາຎະ຤ມິາຌ຃ໃ າ຃ລາມຽຎັຌກຈ຺ຽຎັຌ
ຈໃ າຄ (pH) ເຌ຦ິໃ ຄ຋ຈ຺຤ຨຄຌ ໄາຏັກ຋ຄັ 3 ຦ິໃ ຄ຦ກຶ຦າພຍ຺ລໃ າ: 
ຌ ໄາຏກັ຋ີໃ ຽຩຈັ຅າກຏກັ຋ີໃ ຾ກໃ ວົາງ (T1) ຾຤ະ ຾ກໃ ຎາຌກາຄ 
(T2) ຾ມໃ ຌມີ຃ໃ າຽ຋຺ໃ າກຍັ 4.60 ຾຤ະ 4.50 ຉາມ຤ າຈັຍ 
ຽຆິໃ ຄ຦ູຄກລໃ າ຃ໃ າ pH ຂຨຄຌ ໄາຏກັ຋ີໃ ຽຩຈັ຅າກຏກັຨໃ ຨຌ (T3) 
ຽຆິໃ ຄມ຃ີໃ າຽ຋຺ໃ າກຍັ 3.58. (p<0.05) 

ຏໃ າຌຂະຍລຌກາຌລຽິ຃າະວາຎະ຤ມິາຌກຈ຺຾຤ກັຉກິ
຋ຄັໝຈ຺ເຌຩູຍ຾ຍຍກຈ຺຾຤ກັຉກິ (by Lactic acid) ພຍ຺
ລໃ າ: ຌ ໄາຏັກ T1  ຾຤ະ T2 ຾ມໃ ຌມ຃ີໃ າຍ ໃ ຾ຉກຉໃ າຄກຌັ ຆຶໃ ຄ
ຽ຋຺ໃ າກຍັ 7.83 ຾຤ະ 8.09 g/L ຉາມ຤ າຈຍັ, ຽຆິໃ ຄຎະ຤ມິາຌ
ກຈ຺຾຤ກັຉກິ຋ຄັ 2 ຦ິໃ ຄ຦ກຶ຦າ຾ມໃ ຌມ຃ີໃ າຉ ໃ າກລໃ າ T3 ຽຆິໃ ຄມີ
ຎະ຤ມິາຌກຈ຺ຽ຋຺ໃ າກຍັ 13.19 g/L (as lactic acid). 

(p<0.05) (ຉາຉະ຤າຄ຋ ີ1) 
3.2 ຅ າຌລຌ຾ຍກັ຋ຽີຣງ຾຤ກັຉກິເຌຌ ໄາຏກັ 

຅າກກາຌ຤ ໄຼ ຄຽຆ ໄຨ຾ຍກັ຋ີຽຣງກຈ຺຾຤ກັຉກິ຋ຄັ 3 ຦ິໃ ຄ
຦ກຶ຦າ ພຍ຺ລໃ າ ຾ຉໃ ຤ະ຦ິໃ ຄ຦ກຶ຦າ຾ມໃ ຌມ຅ີ າຌລຌ຾ຍກັ຋ີຽຣງ
຾຤ກັຉກິ຾ຉກຉໃ າຄກຌັ (ຉາຉະ຤າຄ຋ີ 2) ຿ຈງ຦ິໃ ຄ຦ກຶ຦າ T1 
ມີ຅ າຌລຌ 2.10x10

7 CFU/mL ວົ   ຽ຋຺ໃ າກັຍ 7.38 log 

CFU/mL; T2 ມີ຅ າຌລຌ 7.99x10
7 CFU/mL, ວົ   ຽ຋຺ໃ າ

ກຍັ 7.90 log CFU/mL; ຾຤ະ T3 ມ຅ີ າຌລຌ 8.00x10
8 

CFU/mL, ວົ   ຽ຋຺ໃ າກຍັ 8.90 log CFU/mL (p<0.05) 
3.3 ກາຌ຾ງກຽຆ ໄຨ຾ຍກັ຋ຽີຣງ຾຤ກັຉກິ 

຅າກກາຌ຾ງກຽຆ ໄຨ຾ຍກັ຋ຽີຣງກຈ຺຾຤ກັຉກິເຌຌ ໄາ
ຏກັພຍ຺ລໃ າ T1 ຾ງກແຈ ໄ຅ າຌລຌ 1 Isolate, T2 ມ຅ີ າ
ຌລຌ 2 Isolate ຾຤ະ T3 ມ຅ີ າຌລຌ 2 Isolate. ຅າກ
ຌັ ໄຌຽກຍັຽຨາ຺຿຃຿຤ຌ຾ີຉໃ ຤ະ Isolate ແຎຉ ໃ ຽຆ ໄຨເຌຨາວາຌ 
MRS agar ຾຤ ໄລຌ າມາງ ໄຨມ຦຾ີກຣມ຦ໃ ຨຄຽຍິໃ ຄຈ ໄລງກ ໄຨຄ
຅຤ຸະ຋ຄັ ພຍ຺ລໃ າ: ຋ຄັ 5 Isolate ຉຈິ຦ີມໃ ລຄ຾ກຣມຍລກ 
຾຤ະ ມຩູີຍຩໃ າຄ຤ກັ຦ະຌະຽຎັຌ຾຋ໃ ຄ (຾຋ໃ ຄ຿຃ ໄຄຽ຤ກັຌ ໄຨງ) 
ຽຆິໃ ຄຽຎັຌຉະກຸຌຂຨຄ Lactobacillus (ຉາຉະ຤າຄ຋ ີ3). 
4.  ລພິາກຏຌ຺ 

຅າກຏ຺ຌກາຌ຾ງກຽຆ ໄຨ຅຤ຸຌິຆີກ຺ຈ຾຤ກັຉິກເຌຌ ໄາ
ຏກັ 3 ຦ິໃ ຄ຦ກຶ຦າຽວຌັລໃ າ: ຃ຸຌ຤ກັ຦ະຌະ຋າຄຽ຃ມ຃ີ ຃ໃ າ pH 
຾຤ະ TA ຂຨຄ຦ິໃ ຄ຦ກຶ຦າ຋ ີ1 ຾ມໃ ຌ 4.60, ຃ໃ າ pH ຂຨຄ
຦ິໃ ຄ຦ກຶ຦າ຋ ີ2 ຾ມໃ ຌ 4.50 ຾຤ະ ຃ໃ າ pH ຂຨຄ຦ິໃ ຄ຦ກຶ຦າ຋ ີ
3 ຾ມໃ ຌ 3.58 ຉາມ຤ າຈຍັ ຾຤ະ ຃ໃ າ TA ຂຨຄ຦ິໃ ຄ຦ກຶ຦າ຋ ີ
1 ຾ມໃ ຌ 7.83 g/L, ຃ໃ າ TA ຂຨຄ຦ິໃ ຄ຦ກຶ຦າ຋ີ 2 ຾ມໃ ຌ 
8.09 g/L ຾຤ະ ຃ໃ າ TA ຂຨຄ຦ິໃ ຄ຦ກຶ຦າ຋ ີ3 ຾ມໃ ຌ 13.19 

g/L ຽວຌັລໃ າ: ຃ໃ າ pH ວຸົຈ຤ຄ຺຅ະຽຩຈັເວ ໄ຃ໃ າ TA ຽພີໃ ມຂຶ ໄຌ 
(Larsen et al., 1993). ຅າກກາຌວາຎະ຤ມິາຌຽຆ ໄຨ຅຤ຸຌິ
ຆ຋ີີໃ ຦ ໄາຄກຈ຺຾຤ກັຉກິຽວຌັລໃ າ: ຦ິໃ ຄ຦ກຶ຦າ຋ ີ3  ມ຅ີ າຌລຌ຦ູຄ
ກລໃ າ ຦ິໃ ຄ຦ກຶ຦າ຋ ີ1 ຾຤ະ ຦ຶໃ ຄ຦ກຶ຦າ຋ ີ2 ຽຌ ໃ ຨຄ຅າກຏກັ຋ີໃ

ຨໃ ຨຌ຅ະຽຩຈັເວ ໄກາຌໝກັຽກຈີຂ ໄຌແລ ພາເວ ໄ຅ າຌລຌ຅຤ຸຌິ
ຆຽີພີໃ ມຂຶ ໄຌ຦ູຄກລໃ າຽຩຈັເວ ໄ຦າຌຨາວາຌ຋ີໃ ຢູໃ ເຌລຈັຊຸຈຍິ຋ີໃ

ເຆ ໄໝກັໝຈ຺຤ຄ຺ແລກລໃ າ (Hertzle S.R.and Clancy, S.M., 
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2003), ຿ຈງ຅ າຌລຌ຾ຍກັ຋ຽີຣງ຾຤ກັຉກິຂຨຄ຦ິໃ ຄ຦ກຶ຦າ຋ ີ
1 ຽ຋຺ໃ າກຍັ 7.38 log CFU/ml; ຦ິໃ ຄ຦ກຶ຦າ຋ ີ2 ມ຅ີ າຌລຌ 
7.90 log CFU/ml ຾຤ະ ຦ິໃ ຄ຦ກຶ຦າ຋ ີ3 ຂຨຄຌ ໄາຏກັ຋ີໃ

ຨໃ ຨຌ຾ມໃ ຌມ຅ີ າຌລຌ 8.90 log CFU/ml ຉາມ຤ າຈຍັ. 
຅າກກາຌ຾ງກຽຆ ໄຨ຅຤ຸຌິຆ຋ີີໃ ຦ ໄາຄກຈ຺຾຤ກັຉກິເຌຌ ໄາຏກັ຋ຄັ 
3 ຦ິໃ ຄ຦ກຶ຦າ ຦າມາຈ຾ງກແຈ ໄ 5 Isolate ຽຆິໃ ຄມ຤ີກັ຦ະຌະ
ຉິຈ຦ີມໃ ລຄ຾ກຣມຍລກ ຾຤ະ ມີຩູຍຩໃ າຄ຤ັກ຦ະຌະຽຎັຌ
຾຋ໃ ຄ (຾຋ໃ ຄຽ຦ັ ໄຌ຾຤ະ຾຋ໃ ຄງາລ຿຃ ໄຄຽ຤ກັຌ ໄຨງ) ຾຤ະ ຩູຍ
ຩໃ າຄ຦ະຌະຂຨຄຽຆ ໄຨ຅ຸ຤ຌິຆີຌັ ໄຌ຦ຨຈ຃ໃ ຨຄກຍັກາຌ຦ ກ຦າ
ຂຨຄ຦ຸພາ (2007) ຋ີໃ ຤າງຄາຌລໃ າ: ຅຤ຸຌິຆີ຋ີໃ ຦ ໄາຄກຈ຺຾຤ກັ
ຉກິ຋ີໃ ຾ງກແຈ ໄຆີ ໄຌ຦຺ ໄມ຾ມໃ ຌຽຎັຌພລກ຾ກຣມຍລກ,ມຩູີຍ
ຩໃ າຄຽຎັຌ຾຋ໃ ຄຽຎັຌ຦ໃ ລຌວົາງ ຾຤ະ ງຄັມຩູີຍຩໃ າຄຽຎັຌ຾຋ໃ ຄຉ ໃ

ກຌັຽຎັຌ຦າງ຿຦ ໄ ຿ຈງ຦ະຽພາະ຾ມໃ ຌ຅຤ຸຌິຆຉີະກຸຌ Lacto-

bacillus ຾຤ະງຄັມ  ີLactococcus, Pediococcus, 

Streptococ-cus, Leuconostos ຽຎັຌຉ຺ ໄຌ ຽຆິໃ ຄ຅ຸ຤ິຌຆີ
ພລກຌີ ໄມຩູີຍຩໃ າຄຽຎັຌຩູຍກມ຺ຽຆິໃ ຄຨາຈ຅ະຢູໃ ຿ຈຈຈໃ ຼລ, ຉ ໃ

ກຌັຽຎັຌ຃ູໃ  ວົ   ຉ ໃ ກຌັ (Tanasupawat, S. et al., 1998).  
5.  ຦ະວຸົຍ 

຅າກກາຌ຦ກຶ຦າ຃ຸຌ຤ກັ຦ະຌະ຋າຄຽ຃ມ ີ຾຤ະ ຅຤ຸຌິ
ຆີ຋ີໃ ຏະ຤ຈິກຈ຺຾຤ກັຉກິເຌຌ ໄາຏັກ຋ຄັ 3 ຦ິໃ ຄ຦ກຶ຦າ຃ : ຌ ໄາ
ຏກັ຋ີໃ ຾ກໃ ວົາງ (T1), ຌ ໄາຏກັ຋ີໃ ຾ກໃ ຎາຌກາຄ (T2) ຾຤ະຌ ໄາ
ຏກັ຋ີໃ ຨໃ ຨຌ (T3) ຦າມາຈ຦ະວຸົຍແຈ ໄຈັໃ ຄຌີ ໄ: 

຃ຸຌ຤ັກ຦ະຌະ຋າຄຽ຃ມີຂຨຄຌ ໄາຏັກ ແຈ ໄ຾ກໃ : ຃ໃ າ pH 
ຂຨຄ຦ິໃ ຄ຦ຶກ຦າ T1, T2  ຾຤ະ T3 ຾ມໃ ຌມີ຃ໃ າຽ຋຺ໃ າກັຍ 
4 .60, 4 .50  ຾຤ະ 3 .58 ຉາມ຤ າຈຍັ.  ຎະ຤ມິາຌກຈ຺຋ຄັ
ໝຈ຺ຂຨຄມ຃ີໃ າຽ຋຺ໃ າກຍັ 7.83, 8.09 ຾຤ະ 13.19 g/L (as 

lactic acid) ຉາມ຤ າຈຍັ (p<0.05). 
຤ກັ຦ະຌະ຋າຄ຅຤ຸຌິຆພີຍ຺ລໃ າ: ຂຨຄ T1, T2 ຾຤ະ 

T3 ຽ຋຺ໃ າກຍັ 7.38, 7.90 ຾຤ະ 8.90 Log CFU/ml. 
ຉາມ຤ າຈຍັ. ຅າກກາຌ຾ງກຽຆ ໄຨ຅຤ຸຌິຆກີຈ຺຾຤ກັຉກິເຌຌ ໄາ
ຏັກ຋ີໃ ພ຺ຍລໃ າ: 5  Isolate ຿ຈງ຋ັຄ 5 Isolate ຾ມໃ ຌຉິຈ
຦ີມໃ ລຄ຾ກຣມຍລກ ຾຤ະ ມີຩູຍຩໃ າຄ຤ກັ຦ະຌະຽຎັຌ຾຋ໃ ຄ 
( ຾ ຋ໃ ຄ ຿ ຃ ໄ ຄ ຽ ຤ັ ກ ຌ ໄຨ ງ )  ຽ ຆິໃ ຄ ຽ ຎັ ຌ ຉ ະ ກຸ ຌ ຂ ຨ ຄ 

Lactobacillus. ຅າກກາຌ຦ຶກ຦າ຃ັ ໄຄຌີ ໄ ມຌັ ແຈ ໄຽຎັຌຂ ໄມູຌ
ພ ໄຌຊາຌ ຽພ ໃ ຨຨ ໄາຄຨຄີເຌກາຌ຦ກຶ຦າ຃຺ ໄຌ຃ລ ໄາກໃ ຼລກຍັ ຽຆ ໄຨ
຾ຍັກ຋ີຽຣງ຋ີໃ ຏະ຤ິຈກ຺ຈ຾຤ັກຉິກ ຽຂ຺ ໄາເຌລຼກຄາຌຨຸຈ
຦າວະກ າກາຌໝກັຢູໃ ເຌ຋ະຽ຋ຈ຤າລຽຩາ຺. 
6.  ຂ ໄຂຈັ຾ງໃ ຄ 

ຂ ໄາພະຽ຅ ຺ ໄາເຌຌາມຏູ ໄ຃຺ ໄຌ຃ລ ໄາລິ຋ະງາ຦າຈ ຂ 
ຎະຉງິາຌຉຌ຺ລໃ າ ຂ ໄມູຌ຋ຄັໝຈ຺຋ີໃ ມເີຌຍຈ຺຃ລາມລຆິາກາຌ
ຈັໃ ຄກໃ າລຌີ ໄ ຾ມໃ ຌຍ ໃ ມີຂ ໄຂັຈ຾ງໃ ຄ຋າຄຏ຺ຌຎະ຿ວງຈກັຍ
ພາກ຦ໃ ລຌເຈ ຾຤ະ ຍ ໃ ແຈ ໄຽຨ ໄຨຎະ຿ວງຈເວ ໄກຍັພາກ຦ໃ ລຌ
ເຈພາກ຦ໃ ລຌໜຶໃ ຄ, ກ ຤ະຌມີກີາຌ຤ະຽມຈີ ເຌຩູຍກາຌເຈໜຶໃ ຄ 
ຂ ໄາພະຽ຅ ຺ ໄາມ຃ີລາມງຌິຈ ີ຋ີໃ ຅ະຩຍັຏຈິຆຨຍ຾ຉໃ ພຼຄຏູ ໄຈຼລ. 
7.  ຃ າຂຨຍເ຅ 

ຂ ຦ະ຾ຈຄ຃ລາມຂຨຍເ຅ ຾຤ະ ຩູ ໄຍຸຌ຃ຸຌມາງັຄ
຃ະຌະກະຽ຦ຈ຦າຈ ຾຤ະ ຆຍັພະງາກຨຌຎໃ າແມ ໄ຋ີໃ ຽຨ ໄຨງຨ າ
ຌລງ຦ະຊາຌ຋ີໃ ລແິ຅, ຨຸຎະກຨຌ ຾຤ະ ຦າຌຽ຃ມີ, ຂ 
ຂຨຍເ຅ຨາ຅າຌຎະ຅ າວ ໄຨຄ຋ຈ຺຤ຨຄ຅຤ຸຌິຆີ ຾຤ະ ຌກັ຦ກຶ
຦າພາກລິຆາລິ຋ະງາ຦າຈ ຾຤ະ ຽຉັກ຿ຌ຿຤ຆີຨາວາຌ຋ີໃ

ຆໃ ລງກາຌລແິ຅຃ັ ໄຄຌີ ໄ. 
8.  ຽຨກະ຦າຌຨ ໄາຄຨຄີ 
຦ຸພາ ຆໃ ຨຄ຦ີ຤ິ. 2007. ກາຌ຃ັຈຽ຤ ຨກ຦າງພຌັ຾ຍກັ຋ີຽຣງ

຦ະກຸຌ Lactobacillus ຅າກ຾ໜມ຋ີໃ ມີ຾ຌລ຿ຌ ໄມ
຦ ໄາຄ຦າງ຾ຍັກ຋ີຽຣງ຋ີຣີ຿ຨຆີຌຢັຍຢັໄຄຽຆ ໄຨ຾ຍັກ
຋ີ ຽຣງເຌ຤ າ ແ຦ ໄ.  ຤າງຄາຌກາຌລແິ຅ ຃ະຌະ
ລິ຋ະງາ຦າຈ ຾຤ະ ຽຉັກ຿ຌ຿຤ຆີມະວາລິ຋ະງາແ຤
຤າຆະພຈັຍ ໄາຌ຦ມ຺ຽຈຈັຽ຅ ຺ ໄາພະງາ. 

ຎີໃ ຌມະຌ ີຂລຌັຽມ ຨຄ 2003. ກາຌ຾ງກຽຆ ໄຨ຾ຍກັ຋ຽີຣງຨາ
ຆຈິ຾຤ກັຉກິ຅າກຉລ຺ຢໃ າຄ຾ໜມຂຨຄຎະຽ຋ຈແ຋ຽພ ໃ ຨ
ເຆ ໄຽຎັຌກ ໄາຽຆ ໄຨ. 

AOAC. 2000. Official Methods of Analysis. 
19

th 
ed Association of Official Analysis.    

Washington  D.C. USA 

Hammers W.P.1987.Proceeding from food 

ingredients European ingredients and 

Additive. Wiesbaden.P..22. 



MANYSOAT et al. (2022). Souphanouvong University Journal of Multidisciplinary Research and 

Development, ISSN 2521-0653. Volume 8. Issue 1. Jan – Jun 2022. Page 42 - 48 

 

47 

Hertzle S.R.and Clancy,S.M.2003. Kefir improves 

lactose digestion and tolerant in adults with 

lactose maldigestion. Research.103(5):582-
586. 

Larsen A.G.Vogensen, F.K. and Josephen, J.1993. 
Antimicrobial activity of lactic acid bactiria 

isolated fromsour dough:purificati on and 

characteri zation of bavaricin A,a bacterioin 

produce by lactobacillus bavarious MI. 
401.J.APPl. Bacteriol.75:113-122. 

Nettes, C.G.and Barefoot, SF.1993.Biochemical 

and genetic characteristic of bacteriocin of 

food associated lactic acid bacteria.J.Food 

prot 56:335-356 

Steinkrus, H.K.1992.Lactic Acid Fermenta-tion.In 

Applications of Biotechnology to 

Traditional.  Fermented food.  ( ed) 

. Gaden,E. L. Bokanga,M. Harlander,S. and 

Hesseltine,G.W.pp.43-51. Washington, D.C.: 
National Academy Press. 

Tanasupawat, S, Sane okada and Kazu okomagaya. 
1998. Lactic acid bacteria found in 

fermented fish in Thailand. 
 

ຉາຉະ຤າຄ຋ ີ1: ຨຄ຺ຎະກຨຍ຋າຄຽ຃ມຂີຨຄຌ ໄາຏກັ. 
຦ິໃ ຄ຦ກຶ຦າ pH TA (g/L as lactic acid) 

T1 4.60
b
±0.18 7.83

a
±0.64 

T2 4.50
b
±0.15 8.09

a
±0.23 

T3 3.58
a
±0.06 13.19

b
±0.32 

P-value 0.009 0.002 

a,bຉລ຺ໜຄັ຦ ຋ີໃ ຾ຉກຉໃ າຄກຌັ຋າຄ຾ຌລຉັ ໄຄ຾ມໃ ຌມ຃ີລາມ຾ຉກຉໃ າຄກຌັ຤ະວລໃ າຄ຃ໃ າ຦ະຽ຤ໃ ງ. (p<0.05). 
T1: ຌ ໄາຏກັ຅າກຏກັ຾ກໃ ຅ຈັ; T1: ຌ ໄາຏກັ຅າກຏກັ຾ກໃ ; T1: ຌ ໄາຏກັ຅າກຏກັຨໃ ຨຌ 

ຉາຉະ຤າຄ຋ ີ2:    ຅ າຌລຌ຅຤ຸຌິຆກີຈ຺຾຤ກັຉກິເຌຌ ໄາຏກັ. 
຦ິໃ ຄ຦ກຶ຦າ ຅ າຌລຌ 

 cfu/ml log cfu/ml 

T1 2.46±0.51x10
7
 7.38

a
±0.09 

T2 7.99±0.52x10
7
 7.90

b
±0.03 

T3 8.00±1.40x10
8
 8.90

c
±0.07 

P-value 0.004 0.001 

a,b, c ຉລ຺ໜຄັ຦ ຋ີໃ ຾ຉກຉໃ າຄກຌັ຋າຄ຾ຌລຉັ ໄຄ຾ມໃ ຌມ຃ີລາມ຾ຉກຉໃ າຄກຌັ຤ະວລໃ າຄ຃ໃ າ຦ະຽ຤ໃ ງ . (p<0.05). 
T1: ຌ ໄາຏກັ຅າກຏກັ຾ກໃ ຅ຈັ;  T1: ຌ ໄາຏກັ຅າກຏກັ຾ກໃ ; T1: ຌ ໄາຏກັ຅າກຏກັຨໃ ຨຌ 

ຉາຉະ຤າຄ຋ ີ3: ຦ະ຾ຈຄຏຌ຺ຂຨຄກາຌ຾ງກ຅຤ຸຌິຆ຾ີ຤ກັຉກິ ຾຤ະ ຤ກັ຦ະຌະຩູຍຩໃ າຄ ເຌ຦ິໃ ຄ຋ຈ຺຤ຨຄຌ ໄາຏກັ 

຦ິໃ ຄ຦ກຶ຦າ ຅ າຌລຌຽຆ ໄຨ຋ີໃ ຾ງກແຈ ໄ 
(Isolate) 

ຉຈິ຦຾ີກຣມ ຩູຍຩໃ າຄ຤ກັ຦ະຌະ 

T1 1 ຾ກຣມຍລກ, ຦ມີໃ ລຄ 
 

ຽຎັຌຉະກຸຌ 

ຽຎັຌ຾຋ໃ ຄ຿຃ ໄຄຽ຤ກັຌ ໄຨງ (Rod) 
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Lactobacillus 

 
T2 2 ຾ກຣມຍລກ, ຦ມີໃ ລຄ 

 

ຽຎັຌຉະກຸຌ 

Lactobacillus ຋ຄັ 2 

Isolate 

ຽຎັຌ຾຋ໃ ຄ຿຃ ໄຄຽ຤ກັຌ ໄຨງ (Rod) 

 

T3 2 ຾ກຣມຍລກ, ຦ມີໃ ລຄ 
 

ຽຎັຌຉະກຸຌ  
Lactobacillus຋ຄັ 2 

Isolate 

ຽຎັຌ຾຋ໃ ຄ຿຃ ໄຄຽ຤ກັຌ ໄຨງ (Rod) 

 

T1: ຌ ໄາຏກັ຅າກຏກັ຾ກໃ ຅ຈັ;  T1: ຌ ໄາຏກັ຅າກຏກັ຾ກໃ ; T1: ຌ ໄາຏກັ຅າກຏກັຨໃ ຨຌ 

 

 


