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ŭƇŨţžŨŹŧƕƑ 

 

ƍŬšſŬŸƃšŸſţžƑŤŬƂƑ ųƂťƅŨŮŽŸƇŤƊűƄƐźŸƃšŸſŷƁūƂšſŬ ƋŶŽ ţŷſųƊơſŽŸƇųŢźŤŬƕƑſƊŮƄƐźŧ 5 ŦŽ

ŬƁŨ ŦƃƐŤŮŽšźŭųƂ: CH3COOH, C6H10O8, KMnO4, NaHCO3 ƋŶŽ NaCl ĥļŊţŷſųƊŢžƑųŢƅƑŬ 3 ŶŽŨžŭ

ţƄ: 0.1%, 0.5%, 1% ƍŬšſŬŹƈƸŨůƐźŬšſŬŮƇŬƊŮƄƑźŬŢźŤƊŦƄƑźťƅŶŽŦƂŭūžŤơƇŨ ƋŶŽ ƊŦƄƑźŦſƌųƊŬŶſ

ƍŬũƇŷŴƐſŤůžšŸƇŨ 5 ŦŽŬƁŨţƄ: ůžžšŹźųŮƑźų, ůžšŹźųŶſŭ, ůžšŹźųƊŮ, ůžšţſŷūźŤ ƋŶŽ ůžš

ŸŽŹƈžŨ. ůžšŸƇŨŪƄšūƕſţŷſųŸŽźſŨŨƑŷŧ 2 ŷƁūƂţƄ: ŷƁūƂŮſŸŽťſššſŬƋŦƐ ƋŶŽ ƋŦƐƎŷƑ 15 ŬſūƂ 

ƋŶƑŷšŷŨŸźŭŹſŮŽŶƁųſŬƊŦƄƑźƋŭžšūƂƊŵŧƌŨŧƍŦƑŷƁūƂšŽťſŧƊŦƄƑź. ťſšůƇŬšſŬūƇŨŶźŤűƇŭŷƐſ 

šſŬŮƇŬƊŮƄƑźŬƊŦƄƑźŢźŤťƅŶŽŦƂŭūžŤơƇŨŹƈſŧūƂƐŸƅŨ ƋųƐŬƍŬůžšŹźųŮƑźų ƋŶŽ ůžšţſŷūźŤũƇŷŴƐſŤ

ŶŽ 21%, ŻźŤŶƇŤųſƋųƐŬůžšŹźųƊŮ ƋŶŽ ůžšŸŽŹƈžŨũƇŷŴƐſŤŶŽ 20% ƋŶŽ ůžšŹźųŶſŭ 18% 

ŢźŤťƕſŬŷŬůžšūƂƐŬƕſųſŸƃšŸſ.  ůžšūƂƐųƂšſŬŮƇŬƊŮƄƑźŬŢźŤƊŦƄƑźŦſƌųƊŬŶſŹƈſŧūƂƐŸƅŨƋųƐŬůžšŹźų

ƊŮ 37%, ŻźŤŶƇŤųſƋųƐŬůžšŹźųŮƑźų 33%, ůžšŹźųŶſŭ 30%, ŸƐŷŬůžšţſŷūźŤ ƋŶŽ ůžš

ŸŽŹƈžŨ ƋųƐŬŭƕƐűƇŭƊŦƄƑźŦſƌųƊŬŶſ. ŹƈžŤťſšŬƕſůžšŸƇŨųſūƕſţŷſųŸŽźſŨƍŬŬƕƑſƊŮƄƐźŧƋŶƑŷűƇŭŷƐſ 

šſŬŹƈƸŨůƐźŬƊŦƄƑźťƅŶŽŦƂŭƍŬůžšŸƇŨƌŨŧŷƁūƂƋŦƐƎŷƑ 15 ŬſūƂ ƍŬŬƕƑſƊŮƄƐźŧ KMnO4 ūƂƐţŷſųƊŢžƑųŢƅƑŬ 

1% ĭļŮŽŸƁŨūƁűſŭŸƆŤ ƍŬšſŬŹƈƸŨůƐźŬŮŽŶƁųſŬƊŦƄƑźťƅŶŽŦƂŭūžŤơƇŨ ƋŶŽ ƊŦƄƑźŦſƌųƊŬŶſƎŨƑ ƍŬ

ůžš 5 ŦŽŬƁŨƎŨƑƊŪƁŤ 93-99% ƋŶŽ 92-97% ũſųŶƕſŨžŭ. šſŬŹƈƸŨůƐźŬƊŦƄƑźťƅŶŽŦƂŭƌŨŧŷƁūƂŮſŸŽ

ťſššſŬƋŦƐƍŬŬƕƑſƊŮƄƐźŧ KMnO4 ūƂƐţŷſųƊŢžƑųŢƅƑŬ 1% ŸſųſŨŹƈƸŨůƐźŬŮŽŶƁųſŬƊŦƄƑźťƅŶŽŦƂŭūžŤ  

ơƇŨ ƋŶŽ ƊŦƄƑźŦſƌųƊŬŶſƍŬũƇŷŴƐſŤůžš 5 ŦŽŬƁŨƊūƇƐſšžŭ 91-97% ƋŶķ 91-95% ũſųŶƕſŨžŭ. 

ĲŊıĦšſŬūƕſţŷſųŸŽźſŨůžšŸƇŨŨƑŷŧšſŬƋŦƐƍŬŬƕƑſŸſųſŨŹƈƸŨůƐźŬŮŽŶƁųſŬƊŦƄƑźťƅŶŽŦƂŭūžŤơƇŨ 

ƋŶŽ ƊŦƄƑźŦſƌųƊŬŶſƎŨƑƠƑźŧ ŦƃƐŤƊūƇƐſšžŭ 63-73% ƋŶŽ 60-70% ũſųŶƕſŨžŭ. ŸƕſŶžŭŬƕƑſƊŮƄƐźŧ 

C6H10O8, NaHCO3, CH3COOH ƋŶŽ NaCl ųƂŮŽŸƁŨūƁűſŭƍŬŸſųſŨŹƈƸŨůƐźŬŮŽŶƁųſŬƊŦƄƑźťƅŶŽ

ŦƂŭūžŤơƇŨ ƋŶŽ ƊŦƄƑźŦſƌųƊŬƍŬůžšŸƇŨƊŮžŬźžŬŨžŭŻźŤŶƇŤųſũſųŶƕſŨžŭ. ŬźšťſšŬžƑŬ ƊŦƄƑź 

Salmonella spp ūƂƐƊŮžŬƌţƌŶŬƂŨƕſ ƋŶŽ ŸƂŢſŷ-Ũƕſ ŸſųſŨūƇŬũƕƐƊŹƈƇƑſƊźũſƌŬŶ 6% ūƂƐźƅŬŹŽűƆų 

42°C ƋŶŽ ƌţƌŶŬƂƊŹƈƇƐſŬƂƑƊųƄƐźůƐſŬšſŬšŷŨŸźŭŴžƑŤŴƄŬƊŮžŬ Salmonella Typhimurium.  

ţƕſŸžŭūƂƐŸƕſţžŬ: ťƅŶŽŦƂŭūžŤơƇŨ, ƊŦƄƑźŦſƌųƊŬŶſ, ůžšŸƇŨ, ŬƕƑſƊŮƄƐźŧ, šſŬūƕſţŷſųŸŽźſŨ. 
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Abstract 
 

The aim of this study is to find out the appropriate method using 0.1%, 0.5% and 1% of 

five different solutions to reduce the total bacteria and Salmonella spp in fresh vegetables. Five 

different fresh vegetables were collected from the market and subjected to determination for 

the total bacteria and salmonella spp by spread plate on PCA and XLD Agar, respectively. Then 

the samples were separated into two groups and cleaned by unsoaking and soaking methods for 

15 min. The results showed that the most contamination of total bacteria found in Coriander 

and Houttuynia, 21% each, Sawtooth Corainser and lettuce, 20% each and in Kitchen mint 

18%. Salmonella spp found Sawtooth Corainser 37%, Coriander 33% and Kitchen mint 30%, 

but did not found in Houttuynia and lettuce. The vegetables soaked in the solution of 1% 

KMnO4 for15 minutes could reduce the total bacteria and salmonella spp in range 93-99% and 

92-97%, respectively. The cleaning of five fresh vegetables by unsaoking in solution KMnO4 

of 1% was reduced a total bacteria and salmonella spp in range 91-97% and 91-95%, 

respectively. Using the water for cleaning fresh vegetables was reduced a tatol bacteria and 

salmonella spp in range 63-73% and 60-70%, respectively.  The solutions CH3COOH, 

C6H10O8, NaHCO3 and NaCl were less effective than KMnO4 for reducing a total bacteria and 

salmonella spp. In addition, the black and black-white colonies were confirmed to be 

salmonella typhimurium and could resist ethanol 6% at 42°C.  

Keyword:  Tatol bacteria, Salmonella spp, Fresh vegetable, Solution, Cleaning  
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ţƕſŸžŭŹŧƕƑ 

ŸŮŮ Ŷſŷ ŸſūſŶŽŬŽŶžŨ ŮŽŦſūƁŮŽƎũ ŮŽŦſŦƇŬŶſŷ 

AEC = Asean Economics Community  

aw = Water activity 

C = Coriander  

CFU = Colony forming unit 

CRD = Completely Randomized Design 

DNA = Deoxyribose Nucleic Acid 

E. coli = Escherichia coli 

FDD = Food and Drug Department 

GAP = Good Agriculture Practice 

H = Houttuynia  

HACCP = Hazard Analysis Critical Control Point                     

ICMSF = International commission on microbiological specification for food 

K = Kitchen mint  

L = lettuce  

MPN = Molts probable number 

OD = Optimum Density 

PCA = Plate count agar  

PCR = Polymerase Chain Reaction  

 Potential of Hydrogen ion

S = Sawtooth Corainser (ůžšŹźųƊŮ) 

T = Test  

T0 = Control  

T1 = Water (H2O) 

T2 = Acetic Acid (CH3COOH) 

T3 = Baking soda (NaHCO3) 

T4 = Citric Acid (C6H10O8) 



xii  

T5 = Potassium permanganate (KMnO4) 

T6 = Sodium Chloride (NaCl) 

TSI Agar = Triple sugar iron agar 

WHO/FAO = World Health Organization/Food Agriculture Organization 

XLD Agar = Xylose-Lysine Deoxycholate agar 

± ơſŧƊŪƁŤţƐſůžŬŮƐƉŬųſŨŪſŬ 
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űſšūƂ 1 

ŭƇŨŬƕſ 

1.1 ţŷſųƊŮžŬųſ ƋŶŽ ŸŽűſŭŭžŬŹſ 

ůžšųƂţŷſųŸƕſţžŬŴƐſŤŹƈŷŤŹƈſŧũƕƐųŽŬƅŨ ƍŬŪſŬŽƊŮžŬƋŹƈƐŤźſŹſŬūƂƐŸƕſţžŬųſũžƑŤƋũƐŸŽƎơ

ŭƆŻſŬťƇŬƊŪƁŤŮžŨťƅŭžŬ. ůžšŪƄƊŮžŬƋŹƈƐŤźſŹſŬūƂƐŸƕſţžŬŢźŤųŽŬƅŨ  ƊŬƄƐźŤťſšŷƐſůžšųƂūſŨźſŹſŬ

ũƐſŤƏƊŦžƐŬ: ŷƁũſųƁŬ A, C, B1, B2, ūſŨƎŬźſŦƁŬ, ƊŸžƑŬƍŧźſŹſŬ ƋŶŽ ƋŻƐūſŨũƐſŤƏ ŦƃƐŤūſŨ

źſŹſŬƊŹƈƇƐſŬžƑŬ ųƂŭƇŨŭſŨūƂƐŸƕſţžŬũƕƐŻƐſŤšſŧūƂƐŦƐŷŧƍŬšſŬűžŨūŽŬſ ƋŶŽ  ţŷŭţƅųšſŬťŽƊŶƂŬ

ƊũƂŭƌũƍŹƑƊơſŽŸƇųŴƐſŤƊŮžŬŮƇššŽũƁ,  šſŬŻžŭŮŽūſŬůžšŸƇŨƊŮžŬŮŽťƕſťŽŦƐŷŧƍŹƑŶŽŭƇŭŢžŭŪƐſŧ

ƊŮžŬƎŮŴƐſŤŮƇššŽũƁ, ŹƈƸŨšſŬƊŮžŬűŽŧſŨŶƕſƎŸƑ, ŹƈƸŨůƐźŬźſšſŬŮźŨŭŷų ƋŶŽ ųŽƊŻžŤƍŬŶƕſ

ƎŸƑƍŹŧƐ, ŦƐŷŧŹƈƸŨŮŽŶƁųſŬţƕƊŶŸƔƊũƂŵźŶ, ŦƐŷŧŹƈƸŨţŷſųŨžŬ ƋŶŽ ŦƐŷŧŮƑźŤšžŬšſŬƊšƂŨƎŸƑũƁƐŤ

źžšƊŸŭƎŨƑ. ŬźšŬžƑŬ ůžšŭſŤŦŽŬƁŨŧžŤƍŦƑŮƅŤƋũƐŤƊŮžŬŸŽơƅŬƎűƋšƑźſšſŬƎź, źſšſŬŭŷų, 

ŭſŨƋůũƐſŤƏ ƋŶŽ ŧžŤƍŦƑƊŮžŬůŽŶƁŨƊţƄƐźŤŸƕſźſŤźƂšŨƑŷŧ (Klinkulab, et al., 2014). 

ƌŨŧūƇƐŷƎŮůžš ƋŶŽ ơſšƎųƑŸƇŨƍŬūƕſųŽŦſŨƋųƐŬųƂťƅŶŽŦƂŭŮƇŬƊŮƄƑźŬŴƆƐŶŷųūžŤƊŦƄƑźūƂƐšƕƐƍŹƑ

ƊšƂŨűŽŧſŨ ƋŶŽ ƊŦƄƑźŭƕƐšƕƐƍŹƑƊšƂŨűŽŧſŨ (USFD, 2001). šſŬŮƇŬƊŮƄƑźŬŢźŤƊŦƄƑźťƅŶŽŦƂŭƍŬźſ

ŹſŬŸſųſŨƊšƂŨŢƃƑŬƎŨƑūƅšŢŽŭŷŬšſŬũƐſŤƏƍŬũƐźŤƌŸƑźſŹſŬ ŬžŭũžƑŤƋũƐŢŽŭŷŬšſŬůŽŶƁŨ

ƋŶŽ ŸŽŪſŬūƂƐšſŬťžŨťƕſƠƐſŧťƇŬŻźŨŢžƑŬũźŬšſŬŭƕŶƁƌűš (WHO/FAO, 2008). ůžšūƂƐųƂšſŬ

ŮƇŬƊŮƄƑźŬŢźŤƊŦƄƑźťƅŶŽŦƂŭťſšŲſųƋųƐŬťſšŹƈſŧŸſƊŹŨƊŦžƐŬ: ŰƅƐŬţźšūƂƐŭƕƐƎŨƑůƐſŬšſŬơžš, ŨƁŬ

ūƂƐŭƕƐƎŨƑůƐſŬšſŬŢƑſƊŦƄƑź, ŬƕƑſūƂƐƍŦƑƍŬšſŬŹƇŨůžšŭƕƐŸŽźſŨ, ŸžŨŶƑƉŤ, ŸžŨŮƐſ, ŬƇš ƋŶŽ źƅŮŽšźŬ

šſŬůŽŶƁŨŭƕƐŸŽźſŨ. šſŬŮƇŬƊŮƄƑźŬŢźŤƊŦƄƑźťƅŶŽŦƂŭŹƈžŤťſššſŬƊšžŭšƐƉŷƊŮžŬũƇƑŬƋųƐŬűſŦŽŬŽ

ŭžŬťƅ, šſŬŢƇŬŸƇƐŤ, šſŬťžŨťƕſƠƐſŧ, ŸŽŪſŬūƂƐƋŮŻƆŭźſŹſŬ, ŭƐźŬťžŨťƕſƠƐſŧ, ŸŽŪſŬūƂƐƊšžŭ

ŻžšŸſ, šſŬŮƇŬƊŮƄƑźŬŬƕſůƆƑƊšžŭšƐƉŷūƂƐƊŮžŬűŽŧſŨ ƋŶŽ ţŷſųŸŽźſŨŢźŤůƆƑƊŻžŨŷƉš. ŬƕƑſūƂƐƍŦƑƍŬ

šſŬūƕſţŷſųŸŽźſŨƊŮžŬŸƁƐŤŸƕſţžŬŸƕſŶžŭūſŤŨƑſŬţŷſųŮźŨƎű ƋŶŽ ţƅŬŬŽűſŭŢźŤůžš 

(James, 2006; USFDA, 1998). ůžšŸƇŨ ŹƈƄ ůžšūƂƐŭƕƐƎŨƑůƐſŬšſŬŮƅŤƋũƐŤƋųƐŬųƂţŷſųƊŮžŬƎŮƎŨƑŸƆŤūƂƐ

ťŽũƁŨƊŦƄƑźťƅŶŽŦƂŭ (Abadias. et al., 2008). ƍŬšſŬŸƃšŸſūƂƐůƐſŬųſűƇŭŷƐſťƅŶŽŦƂŭűŷšūƂƐŸſųſ

ťŽƊŶƂŬũƂŭƌũƍŬƊŤƄƐźŬƎŢūƂƐųƂźžźšŦƂƊťŬ ƋŶŽ ūƇŬţŷſųŻƑźŬ (Mesophilic aerobic bacteria) ųƂ

ŹƈſŧšŷƐſ 8 log10 cuf/šŵſų ƋŶŽ ŸſųſŨűƇŭŹƈſŧťƅŨƍŬũƐźŤƌŸƑšſŬůŽŶƁŨ (ťſšŲſų-ƌũŽ

źſŹſŬ); ŧƁƐŤƎŮšŷƐſŬžƑŬťƕſŬŷŬƌţŶƂŲźų (Coliforms) ƋųƐŬűƇŭƎŨƑūƇƐŷƎŮ ƋŶŽ ųƂŮŽųſŬ 8 

log10 MPN/šŵſųƍŬźſŹſŬŸƇŨ. ŴƆƐũƐſŤŮŽƊūŨƎŨƑųƂšſŬšŷŨŸźŭ ƋŶŽ ŶſŧŤſŬŹƈſŧţžƑŤšƐƉŷ
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šžŭšſŬƊšƂŨűŽŧſŨźſŹſŬƊŮžŬűƁŨūƂƐųƂŸſƊŹŨųſťſššſŬŻžŭŮŽūſŬůžšŸƇŨ ƋŶŽ ųƂůžšŸƇŨŹƈſŧ

ŦŽŬƁŨūƂƐšŷŨűƇŭťƅŶŽŦƂŭūƂƐšƕƐƍŹƑƊšƂŨűŽŧſŨ ƌŨŧŸŽƊűſŽƋųƐŬƊŦƄƑźŦſƌųƊŬŶſ. ŭžŬŨſŮŽƊūŨūƂƐŴƆƐ

ƍšƑţƉŤšžŭŮŽƊūŨŶſŷƊŻƇſƎŨƑųƂšſŬšŷŨŸźŭůžšŸŷŬţƇŷūƂƐƊŮžŬůžšŮźŨŸſŬűƁŨ ƋŶŽ ųƂšſŬŶſŧ

ŤſŬŹƈſŧţžƑŤŷƐſ ůžšŸƇŨųƂšſŬŮƇŬƊŮƄƑźŬŨƑŷŧƊŦƄƑźťƅŶŽŦƂŭūƂƐšƕƐƍŹƑƊšƂŨűŽŧſŨŴƐſŤũƕƐƊŬƄƐźŤ.  

ŮŽƊūŨŶſŷ ƊŮžŬŮŽƊūŨūƂƐũžƑŤŴƆƐƍŬƊŢŨŻƑźŬŦƅƐų ŦƃƐŤŴƆƐƍŬŦƐŷŤźƅŬŹŽűƆųūƂƐƊơſŽŸƇųũƕƐšſŬťŽ

ƊŶƂŬƊũƂŭƌũ ƋŶŽ šſŬšŽťſŧűžŬŢźŤƊŦƄƑźťƅŶŽŦƂŭ ŶŷųūžŤŶžšŸŽŬŽŢźŤũŽŹƈſŨūƂƐƍŦƑƍŬšſŬ

ťžŨťƕſƠƐſŧůžšŸƇŨ šƕŧžŤŭƕƐūžŬŪƄšũƑźŤũſųŹƈžšźŽŬſƎų ƋŶŽ šſŬťžŨŸžŬšƕŧžŤŭƕƐūžŬƎŨƑŨƂƊūƇƐſūƂƐţŷŬ 

ŦƃƐŤƊŻžŨƍŹƑůžšŸƇŨźſŨųƂţŷſųŸƐƉŤũƕƐšſŬũƁŨƊŦƄƑźűŽŧſŨƎŨƑ (Sayvisen, et al., 2016).  ŨžƐŤŬžƑŬ, ťƃƐŤ

ƊŮžŬšſŬŧſšūƂƐťŽţŷŭţƅųšſŬŮƇŬƊŮƄƑźŬƊŦƄƑźťƅŶŽŦƂŭƍŬźſŹſŬƎŨƑ ŪƑſŹſšůƆƑůŽŶƁŨ ƋŶŽ ůƆƑ

ŭƕŶƁƌűšŭƕƐŶŽųžŨŶŽŷžŤ źſŹſŬźſŨųƂšſŬŮƇŬƊŮƄƑźŬŨƑŷŧƊŦƄƑźűŽŧſŨūƂƐƊŻžŨƍŹƑƊšƂŨźžŬũŽŶſŧũƕƐůƆƑ

ŭƕŶƁƌűš ƌŨŧŸŽƊűſŽƋųƐŬšſŬŮƇŬƊŮƄƑźŬŢźŤƊŦƄƑź Salmonella typhimurium ŦƃƐŤƊŮžŬƊŦƄƑźūƂƐšƕƐƍŹƑ

ƊšƂŨűŽŧſŨźſŹſŬƊŮžŬűƁŨŢƑźŬŢƑſŤŸƆŤ ƋŶŽ ƊŦƄƑźŦŽŬƁŨŬƂƑŸſųſŨűƇŭƊŹžŬƍŬźſŹſŬūƇƐŷƎŮ ƊŦžƐŬ:

ŦƂƑŬ, Ůſ, źſŹſŬūŽƊŶ, ůžš, ơſšƎųƑ ƋŶŽ źƄƐŬƏ. ŪƑſŹſšųƂšſŬŮƇŬƊŮƄƑźŬŢźŤƊŦƄƑź Salmonella 

typhimurium ƍŬźſŹſŬťŽƊŻžŨƍŹƑƊšƂŨźſŹſŬƊŮžŬűƁŨ ƋŶŽ ťŽŸƇƐŤůƇŬũƕƐŶŽŭƇŭūſŤƊŨƂŬźſŹſŬ

ŢźŤůƆƑŭƕŶƁƌűš ƊŦžƐŬ: ŪźšūƑźŤ, ƊťžŭūƑźŤŭƁŨ, ŮƅƑŬūƑźŤ, ƊŮžŬƎŢƑ ƋŶŽ űŽŧſŨŶƕſƎŸƑźžšƊŸŭ 

(Preecha, et al., 2010). ƌŨŧŮƇššŽũƁţƅŬŬŽűſŭŢźŤźſŹſŬťŽƍŦƑƌţŶƂŲźųƊŮžŬũƇŷŦƂƑŭźšƎŨƑƊŪƁŤ

ţŷſųŭƕƐŸŽźſŨƍŬšſŬůŽŶƁŨ ƋŶŽ ťƕſƠƐſŧŸƁŬţƑſ (Falomiir, et al., 2010; James, 2006). šſŬ

ţŷŭţƅųƊŦƄƑźťƅŶŽŦƂŭŸƕſŶžŭůžšŸƇŨƋųƐŬũƑźŤƎŨƑŬƕſƍŦƑŷƁūƂšſŬůŽŶƁŨūƂƐŨƂ ŦƃƐŤŸźŨţƐźŤšžŭŬƕſƍŦƑƊŢƇƑſ

ƍŬšſŬůŽŶƁŨůžšŢźŤŦſŷšŽŸƁšźŬƍŬŢźŭƊŢŨšſŬţƑſ AEC ƋũƐŷƐſŶſŷƊŻƇſšƕſŶžŤűžŨūŽŬſ

ŶŽŭƇŭ GAP ƋŶŽ ŧžŤŢſŨŢƕƑųƆŬűƄƑŬŪſŬūſŤŨƑſŬšſŬŮƇŬƊŮƄƑźŬŢźŤťƅŶŽŦƂŭŢźŤůžšŸƇŨ ƋŶŽ 

źſŹſŬŮƅŤƋũƐŤźƄƐŬƏ. źƂƐŤƍŸšƇŨŶŽŭƉŭŢźŤźſŹſŬ ƋŶŽ Ŵſ ƍŬŸŮŮ Ŷſŷ ţŷſųŮźŨƎűūſŤ

ŨƑſŬťƅŶŽŦƂŭƋųƐŬųƂţŷſųŸƕſţžŬŹƈſŧ. ųſŨũŽŪſŬūſŤŨƑſŬťƅŶŽŦƂŭŢźŤšƇųźſŹſŬƎŨƑšƕſŬƇŨƎŷƑ

ŷƐſƍŬūƅšƏũƇŷŴƐſŤ ťƕſŬŷŬƌţŶƂŲźųũƑźŤũƕƐſšŷƐſ 2.2 MPN/100 ųƂŶƂŶƁŨ, ũƑźŤŭƕƐųƂ E.coli ƋŶŽ 

ƊŦƄƑźŦſƌųƊŬŶſ (FDD, 2004). ŬźšŬžƑŬ, šƇųźſŹſŬ ƋŶŽ Ŵſ ŧžŤŻƉšŻƑźŤƍŹƑųƂšſŬŸƕſŹƈŷŨ 

ƋŶŽ ŷƁƎťšſŬŮƇŬƊŮƄƑźŬŢźŤƊŦƄƑźťƅŶŽŦƂŭƍŬŻƑſŬźſŹſŬ ƋŶŽ ũŽŹƈſŨůžšŸƇŨ. šſŬƊšƂŨźſŹſŬ

ƊŮžŬűƁŨūƂƐƊšƂŨťſšźſŹſŬ ƋŶŽ ůžšŸƇŨūƂƐűſƍŹƑůƆƑŭƕŶƁƌűšƊťžŭūƑźŤšƕųžšƊšƂŨŢƃƑŬƊŮžŬŮŽťƕſ ƋũƐŭƕƐ

ƊţƂŧųƂšſŬŭžŬūƃš ƋŶŽ ŸƃšŸſŹƈſŧŶŽźƉŨ. ƌŨŧūƇƐŷƎŮƋŶƑŷ ůƆƑŭƕŶƁƌűšŸƐŷŬŹƈſŧƋųƐŬŦƄƑůžšŸƇŨ

ťſšũŽŹƈſŨųſŻžŭŮŽūſŬ, ůžšūƂƐŬƕſųſŻžŮŽūſŬ ŸƐŷŬŹƈſŧƋųƐŬƎŨƑůƐſŬšſŬūƕſţŷſųŸŽźſŨŢžƑŬ

űƄƑŬŪſŬ ƋũƐŭƕƐŸſųſŨŻžŭŮŽšžŬƎŨƑŷƐſ ůžšŸƇŨŨžƐŤšƐſŷťŽųƂţŷſųŮźŨƎű (Sayvisen, et al., 2016).  
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ŨžƐŤŬžƑŬ, šſŬŬƕſƊźƇſŬƕƑſƊŮƄƐźŧųſūƕſţŷſųŸŽźſŨůžšŸƇŨšƐźŬšſŬŭƕŶƁƌűš źſŨƊŮžŬŷƁūƂƠƃƐŤūƂƐ

ŸſųſŨŹƈƸŨůƐźŬšſŬŮƇŬƊŮƄƑźŬŢźŤƊŦƄƑźťƅŶŽŦƂŭ ƋŶŽ ŸſŬƊţųƂūƂƐũƇšţƑſŤƍŬůžšŸƇŨƎŨƑ. ůƇŬšſŬŸƃš

ŸſţžƑŤŬƂƑ ťŽƊŮžŬŢƕƑųƆŬűƄƑŬŪſŬƍŬšſŬƅŨůƐźŬšſŬŮƇŬƊŮƄƑźŬŢźŤƊŦƄźťƅŶŽŦƂŭƍŬůžšŸƇŨŨƑŷŧŬƕƑſƊŮƄƐźŧ

ťƕſŬŷŬƠƃƐŤƍŬŮŽŶƁųſŬūƂƐƊơſŽŸƇų ƋŶŽ ųƂţŷſųŮźŨƎűŨƂũƕƐůƆƑŭƕŶƁƌűš. 

1.2 ťƅŨŮŽŸƇŤ 

- ƊűƄƐźŸƃšŸſŷƁūƂšſŬŹƈƸŨůƐźŬšſŬŮƇŬƊŮƄƑźŬŢźŤƊŦƄƑźťƅŶŽŦƂŭƍŬůžšŸƇŨ 

- ƊűƄƐźŮƉŭūƉŭŮŽŸƁŨūƁűſŭŢźŤ CH3COOH, C6H10O8, KMnO4, NaHCO3 ƋŶŽ 

NaCl ƍŬšſŬŹƈƸŨůƐźŬŮŽŶƁųſŬƊŦƄƑźťƅŶŽŦƂŭƍŬůžšŸƇŨ 

- ƊűƄƐźƊŮžŬŢƕƑųƆŬűƄƑŬŪſŬƍŬšſŬŬƕſƍŦƑūſŨƊţųƂƊűƄƐźūƕſţŷſųŸŽźſŨůžšŸƇŨƍŹƑŮźŨƎű 

1.3 ůƇŬŮŽƌŹŧŨŢźŤšſŬŸƃšŸſ 

- ŻƆƑƊŪƁŤţŷſųƊơſŽŸƇųŢźŤūſŨƊţųƂ ƋŶŽ ŷƁūƂšſŬŹƈƸŨůƐźŬšſŬŮƇŬƊŮƄƑźŬŢźŤƊŦƄƑźťƅ

ŶŽŦƂŭƍŬůžšŸƇŨ 

- ŻƆƑŮŽŸƁŨūƁűſŭŢźŤ CH3COOH, C6H10O8, KMnO4, NaHCO3 ƋŶŽ NaCl ƍŬšſŬ

ūƕſţŷſųŸŽźſŨůžšŸƇŨ 

- ƊŮžŬŢƕƑųƆŬƍŬšſŬƍŦƑūſŨƊţųƂƊŢƇƑſƍŬšſŬūƕſţŷſųŸŽźſŨůžšƍŹƑųƂţŷſųŮźŨƎűũƕƐůƆƑ

ŭƕŶƁƌűš 
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űſšūƂ 2  

ūƇŭūŷŬƊźšŽŸſŬ ƋŶŽ ŢźŭƊŢŨƋŬŷţŷſųţƁŨ 

źſŹſŬūƂƐůŽŶƁŨťſššſŬšŽƊŸŨ ƋŶŽ źſŹſŬŮƅŤƋũƐŤŸƕſƊŶžŨŻƆŭ ųžšťŽųƂťƅŶŽŦƂŭŮƇŬƊŮƄƑźŬ

ŴƆƐŸŽƊơƂ, ţƅŬŬŽűſŭ ƋŶŽ ţŷſųŮźŨƎűŢźŤźſŹſŬƋųƐŬŢƃƑŬšžŭŮŽŶƁųſŬŢźŤťƅŶŽŦƂŭƊŹƈƇƐſŬƂƑ. 

ƊŦƄƑźťƅŶŽŦƂŭūƂƐƊŻžŨƍŹƑźſŹſŬŮƐƉŬƋŮŤŹƈſŧūƂƐŸƅŨƎŨƑƋšƐƋŭžšūƂƊŵŧ, ŭſŤţžƑŤƊŻžŨƍŹƑƊšƂŨźſŹſŬƊŮžŬ

űƁŨ, ŭſŤŦŽŬƁŨƊŮžŬźžŬũŽŶſŧƊŪƁŤƋųƐŬŷƐſųƂťƕſŬŷŬŭƕƐŹƈſŧƋũƐšƕƐƊŮžŬźžŬũŽŶſŧƍŹƑƋšƐůƆƑŭƕŶƁƌűš 

ƎŨƑƊŦžƐŬšžŬ. ŨƑŷŧƊŹŨŬƂƑ ŬžšťƅŶŽŦƂŭŷƁūŽŧſťƃƐŤƎŨƑűŽŧſŧſųŹſŷƁūƂūſŤŮƑźŤšžŬ ƊŬƄƐźŤťſššſŬ

ŮƇŬƊŮƄƑźŬŢźŤťƅŶŽŦƂŭƍŬźſŹſŬƊŮžŬŸƁƐŤūƂƐƊŻƇſŭƕƐŸſųſŨƊŭƁƐŤƊŹžŬŨƑŷŧũſƊŮƇƐſƎŨƑ. šſŬŷƁƊţſŽūſŤťƅ

ŶŽŦƂŭŷƁūŽŧſťƃƐŤŪƄšŬƕſųſƍŦƑƍŬšſŬŭźšƊŪƁŤţƅŬŬŽűſŭ ƋŶŽ ţŷſųŮźŨƎűŢźŤźſŹſŬ (ŸƅųƇŬ

ūſ, 2545). 

2.1 ūƇŭūŷŬƊźšŽŸſŬ ƋŶŽ ūƁŨŸŽŨƂūƂƐšƐƉŷŢƑźŤ 

2.1.1 ţƅŬŬŽűſŭźſŹſŬūſŤŨƑſŬťƅŶŽŦƂŭŷƁūŽŧſ 

ţƅŬŬŽűſŭźſŹſŬūſŤŨƑſŬťƅŶŽŦƂŭŷƁūŽŧſŮŽšźŭŨƑŷŧ 3 ƋŬŷţƁŨƎŨƑƋšƐ: ţŷſų

ŮźŨƎű (Safety) ŦƃƐŤơſŧźſŹſŬūƂƐųƂţƅŬŬŽűſŭũƑźŤŮſŸŽťſšƊŦƄƑźťƅŶŽŦƂŭ ŹƈƄ ŸſŬűƁŨūƂƐšƕƐƍŹƑ

ƊšƂŨźžŬũŽŶſŧƋšƐůƆƑŭƕŶƁƌű, šſŬŧźųŻžŭ ƋŶŽ źſŧƅšſŬƊšžŭŻžšŸſ (Acceptability and shelf-

life). źſŹſŬūƂƐųƂţƅŬŬŽűſŭũƑźŤŭƕƐųƂťƅŶŽŦƂŭūƂƐƊŻžŨƍŹƑźſŹſŬƊŬƇƐſƊŸŧ ŦƃƐŤƊŻžŨƍŹƑźſŧƅšſŬƊšžŭ

ŻžšŸſŬžƑŬŸžƑŬŶƇŤŭƕƐƊŮžŬūƂƐŧźųŻžŭŢźŤůƆƑŭƕŶƁƌűš ƋŶŽ ţŷſųŸŽơƕƐſŸŽƊơƂ (Consistency). źſŹſŬ

ūƂƐųƂţƅŬŽűſŭũƑźŤųƂţŷſųŮźŨƎű, ųƂźſŧƅšſŬƊšžŭŻžšŸſţƇŤūƂƐūƅšţžƑŤ ƋŶŽ ūƅšŶƅƑŬŢźŤšſŬůŽŶƁŨ 

(Adam & moss, 1995). 

šſŬŷƁƊţſŽūſŤŨƑſŬťƅŶŽŦƂŭŷƁūŽŧſŢźŤźſŹſŬƍŬšſŬŧźųŻžŭ ŹƈƄ ŭƕƐŧźųŻžŭũƕƐţƅŬ

ŬŽűſŭźſŹſŬ ƌŨŧƍŦƑťƅŶŽŦƂŭūƂƐƎŨƑšƕſŬƇŨŢƃƑŬųſŨƑŷŧŢƕƑũƇšŶƇŤšƐƉŷšžŭťƅŶŽŦƂŭƍŬźſŹſŬŢźŤţŽ

ŬŽšƕſųŽšſŬŸſšƇŬŷƐſŨƑŷŧţŷſųŮźŨƎűūſŤŨƑƑſŬťƅŶŽŦƂŭŸƕſŶžŭźſŹſŬ (The international 

commission on microbiological specification for food: ICMSF) ŦƃƐŤƎŨƑťƕſƋŬšƊšŬŢźŤťƅŶŽŦƂŭ

ƍŬźſŹſŬƊŮžŬ 3 ŮŽƊűŨ (źƅŸŽųſŬ, 2547) ţƄ: 

 - ƊšŬųſŨũŽŪſŬťƅŶŽŦƂŭ (Microbiological Standard): ƊŮžŬƊšŬŢźŤťƅŶŽŦƂŭ

ūƂƐŶŽŭƅƍŬšƇŨơſŧ ŦƃƐŤšƕſŬƇŨƌŨŧźƇŤšſŬūƂƐƊŻžŨƠƑſūƂƐţŷŭţƅųźſŹſŬŢźŤšŽŦŷŤŸſūſŶŽŬŽŸƅš

ƊŮžŬůƆƑ šƕſŬƇŨųſŨũŽŪſŬťƅŶŽŦƂŭƍŬźſŹſŬŮŽƊűŨũƐſŤƏ ƌŨŧšſŬƊšžŭšŢƕƑųƆŬũƇŷťƁŤťſššſŬ

ūƇŨŶźŤšƐƉŷšžŭťƅŶŽŦƂŭƍŬźſŹſŬ ƋŶŽ ƎŨƑźźššƇŨơſŧŬƕſƍŦƑ. 
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 - ƊšŬšƕſŬƇŨťƅŶŽŦƂŭ (Microbiological specification): ƊŮžŬƊšŬŢźŤťƅŶŽŦƂŭūƂƐ

ƊŻžŨšſŬũƇšŶƇŤŶŽŹŷƐſŤůƆƑŦƄƑ ƋŶŽ ůƆƑŢſŧ. ŪƑſťƅŶŽŦƂŭƊšƂŬūƂƐšƕſŬƇŨƎŷƑŶƆšţƑſťŽŭƕƐŧźųŻžŭŸƁŬţƑſ 

ƋŶŽ ŸƁŬţƑſťŽŪƄšŸƇƐŤšžŭ. 

 - ƊšŬŮŽũƁŭžŨťƅŶŽŦƂŭ (Microbiological guideline): ƊŮžŬƊšŬūƂƐųƂšſŬƊŰƇƑſŶŽŷžŤ

ƍŹƑųƂšſŬůŽŶƁŨūƂƐŨƂ ƌŨŧƊšŬƍŬŢƕƑŬƂƑƊŮžŬšſŬƋŬŽŬƕſƍŹƑŮŽũƁŭžŨũſųƊšŬųſŨŪſŬ ƋŶŽ ƊšŬšƕſ

ŬƇŨšſŬŭžŤţžŭƍŦƑƍŹƑųƂŮŽŸƁŨūƁűſŭ.  

2.1.2 ţŷſųŸƕſűžŬŢźŤťƅŶŽŦƂŭšžŭźſŹſŬ 

ƍŬšſŬŭƕŶƁƌűšźſŹſŬƋųƐŬŧſšūƂƐťŽŹƈƂšŶƐƉŤťſšťƅŶŽŦƂŭ ŶŷųūžŤŻƐſŤšſŧŢźŤ

ųŽŬƅŨ ƋŶŽ ŸžŨšƕŧžŤųƂťƅŶŽŦƂŭźſƎŸŴƆƐƍŬŶŽŭƇŭūſŤƊŨƂŬźſŹſŬ, ųƂūžŤŦŽŬƁŨūƂƐƊŮžŬŮŽƌŹŧŨ 

ƋŶŽ ŦŽŬƁŨūƂƐƊŮžŬƌūŨ. ŸƕſŶžŭťƅŶŽŦƂŭŮƇŬƊŮƄƑźŬƊŢƇƑſųſƍŬźſŹſŬŪƄŷƐſƊŮžŬŸƁƐŤūƂƐŭƕƐŮſŪŽƠſ, ťƅŶŽ

ŦƂŭŭſŤŦŽŬƁŨ ƊųƄƐźųƂšſŬŮƇŬƊŮƄƑźŬƍŬźſŹſŬťŽŸſųſŨťŽƊŶƂŬƊũƂŭƌũ ƋŶŽ ƊŻžŨƍŹƑźſŹſŬƊšƂŨ

šſŬƊŸƄƐźųƊŸŧţƅŬŬŽűſŭ ƋŶŽ ŧžŤųƂťƅŶŽŦƂŭŹƈſŧŦŽŬƁŨūƂƐƊŻžŨƍŹƑƊšƂŨűŽŧſŨšžŭţƇŬƊŦžƐŬšžŬ 

ţŷſųŸƕſűžŬŢźŤťƅŶŽŦƂŭšžŭźſŹſŬŸŽƋŨŤŨžƐŤŻƆŭūƂ 2.1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                     

(ūƂƐųſ: httpwww.ecl-lab.comenecoliindex.asp) 

ƊŦƄƑźŦſƌųƊŬŶſ 

ŻƆŭūƂ 2.1 ţŷſųŸƕſűžŬŢźŤťƅŶŽŦƂŭšžŭźſŹſŬ 
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2.1.3 ŶžšŸŽŬŽūƇƐŷƎŮŢźŤƊŦƄƑźŦſƌųƊŬŶſ 

ƊŮžŬƋŭžšūƂƊŵŧƋšŵųŶƇŭ, ŻƆŭŻƐſŤťƅŶžŤƊŮžŬūƐźŬ, ųƂŢŽƠſŨ 0.7- 1.5 × 2-6 µm, ŭƕƐ

ŸƑſŤŸŽŮƕ (spore), ƊţƄƐźŬūƂƐŨƑŷŧšſŬƍŦƑŹſŤŶźŧ (Flagella), ŸſųſŨťŽƊŶƂŬƊũƂŭƌũƎŨƑƍŬŸŽűſŭ

ūƂƐųƂźžźšŦƂƊťŬ ŹƈƄ ųƂűƉŤƊŶžšƠƑźŧ, ťŽƊŶƂŬƊũƂŭƌũƎŨƑŨƂūƂƐźƅŬŹŽűƆų 37ÁC ƋũƐťŽŴƅŨšſŬťŽƊŶƂŬ

ƊũƂŭƌũūƂƐźƅŬŹŽűƆų -10°C ŹƈƄ ũƕƐſšŷƐſŬžƑŬ, ŭƕƐŸſųſŨŬƕſƍŦƑƑŬƕƑſũſŬ Lactose ƋŶŽ Sucrose ƊŢƇƑſ

ƍŬšſŬơžš, ŸſųſŨťŽƊŶƂŬƊũƂŭƌũƍŬźſŹſŬŶƑƉŤƊŦƄƑźūƇƐŷƏƎŮ, ųƂŻƆŭŻƐſŤŢźŤ Colony ųƇŬšƇų, 

ŸƂƊūƇſŮƇŬŢſŷ ŹƈƄ ųƂŢźŭƊŮžŬŸƂƍŸųƂťƅŨŸƂŨƕſūſŤƍŬ ƋŶŽ ƊŮžŬƊųƄźš. (ŬƇŤŶžšŧƔ, 2544).  ŶžšŸŽŬŽ

ŢźŤƊŦƄƑźŦſƌųŬŶſ ŸŽƋŨŤŨžƐŤŻƆŭūƂ 2.2. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

(ƋŹƈƐŤūƂƐųſ: hhtp://rds.yahoo.com) 

2.1.4 šſŬťƕſƋŬšŮŽƊűŨŢźŤƊŦƄƑźŦſƌųƊŬŶſ 

šſŬťžŨŶƕſŨžŭŢžƑŬŢźŤƊŦƄƑźŦſƌųƊŬŶſ 

Kingdom: Bacteria 

Phylum: Proteobacteri 

Class: Gamam Proteobacteria 

 Order: Enterobacteriales 

Family: Enterobacteriaceae 

Genus: Salmonella sp. (Silva & Gibbs, 2011). 

ƌŨŧźƂŤũſųƋŹƈƐŤūƂƐŴƆƐźſƎŸ ŹƈƄ ƊťƇƑſšſŰſšŢźŤƊŦƄƑźŦſƌųƊŬŶſŪƄťžŨťƕſƋŬšƋŭƐŤźźš

ƊŮžŬ 3 ƋŹƈƐŤ (ŬƇŤŶžšŧƔ, 2544) ŨžƐŤŬƂƑ: 

ŻƆŭūƂ 2.2 ŶžšŸŽŬŽŢźŤƊŦƄƑźŦſƌųƊŬŶſ 
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š. ƊŦƄƑźŦſƌųƊŬŶſūƂƐźſƎŸŴƆƐŬƕſţƇŬ 

ƊŦƄƑźŦſƌųƊŬŶſƍŬšƅƐųŬƂƑ ƊŮžŬűŽŧſŨũƁŨũƕƐŴƆƐƍŬţƇŬƊūƇƐſŬžƑŬƎŨƑƋšƐ: S. typhi ƊŻžŨƍŹƑ

ƊšƂŨűŽŧſŨƎŢƑūƕŶŽűƁŨ (Typhoid fever) ƊŮžŬŦŽŬƁŨūƂƐųƂźžŬũŽŶſŧ ƋŶŽ ŻƅŬƋŻŤŹƈſŧūƂƐŸƅŨ, ŸƐŷŬ    

S. paratyphi A, S. paratyphi B ƋŶŽ S. paratyphi C. ƊŻžŨƍŹƑƊŮžŬƎŢƑ (Paratyphoid fever) ūƂƐųƂ

źſšſŬţƑſŧţƄšžŭźſšſŬƎŢƑūƕŶŽűƁŨƋũƐŭƕƐŻƅŬƋŻŤ.  

Ţ. ƊŦƄƑźŦſƌųƊŬŶſūƂƐŮžŭũƇŷƊŮžŬƊťƇƑſšſŰſš 

ƊŦƄƑźŦſƌųƊŬŶſƍŬšƅƐųŬƂƑ ƊŮžŬƊŦƄƑźūƂƐƋűƐšŽťſŧťſšŸžŨūƂƐƊŮžŬűŽŧſŨųſŸƆƐţƇŬ ƌŨŧŮƇš

šŽũƁťŽźſƎŸŴƆƐƍŬŸžŨ ƊųƄƐźŬƕſŸžŨųſƍŦƑƊŮžŬźſŹſŬšƕťŽƋűƐųſŸƆƐţƇŬ ƋŶŽ ƊŻžŨƍŹƑţƇŬƊŮžŬűŽŧſŨ

ƎŨƑ ƊŦžƐŬŷƐſ: S. gallinarum ƋŶŽ S. pullorum ŦƃƐŤźſƎŸŴƆƐšžŭƊŮžŨ, ƎšƐ. S. dublin źſƎŸŴƆƐšžŭŤƇŷ

ƊŮžŬƊťƇƑſšſŰſš, S. abortus-ovis źſƎŸŴƆƐšžŭƋšŽ ƋŶŽ S. enteritidis űƇŭŹƈſŧƍŬƎŢƐ ƋŶŽ ŸžŨ

ŮƂš (Jay, 1996). 

ţ. ƊŦƄƑźŦſƌųƊŬŶſūƂƐŭƕƐƊŶƄźšƊťƇƑſšſŰſš 
 ƊŦƄƑźƍŬšƅƐųŬƂƑƊźƂƑŬŷƐſ non - typhoidal ƊŻžŨƍŹƑƊšƂŨűŽŧſŨ Salmonellosis. ƊŦƄƑźŦſƌų

ƊŬŶſƍŬšƅƐųŬƂƑŸſųſŨƋűƐšŽťſŧƎŨƑūƇƐŷƎŮ ƊŦžƐŬ: ţƇŬ, ŸžŨ, źſŹſŬ, ŬŒƑſ, ŨƁŬ ƋŶŽ ŸƁƐŤƋŷŨŶƑźų.  

2.1.5 ƋŹƈƐŤūƂƐűƇŭƊŦƄƑźŦſƌųƊŬŶſ 

ƊŦƄƑźŦſƌųƊŬŶſźſƎŸŴƆƐƍŬūſŤƊŨƂŬźſŹſŬ, ƍŬŶƕſƎŸƑŢźŤŸžŨũƐſŤƏ ƊŦžƐŬ: ŸžŨŮƂš, 

ŸžŨƊŶƄźţſŬ, ŸžŨŶƑƉŤ, ţƇŬ, ƋųŤƎųƑ, ƍŬůžš ƋŶŽ ơſšƎųƑ; ŬźšťſšťŽűƇŭŴƆƐƍŬūƕƐūſŤƊŨƂŬ

źſŹſŬƋŶƑŷŧžŤűƇŭŴƆƐũſųŸƐŷŬźƄƐŬƏŢźŤŻƐſŤšſŧ ƋŶŽ ŧžŤűƇŭšſŬŮƇŬƊŮƄƑźŬŢźŤƊŦƄƑźŦſƌųƊŬŶſ

ƍŬźſŹſŬ ƊŦžƐŬ: ƎŸƑšźš, ƋŻų ƋŶŽ ƋŦųŷƁŨ ūƂƐƊšžŭƎŷƑƍŬźƅŬŹŽűƆųŹƑźŤŶŷųƊŪƁŤŦƂƑŬƎšƐ, ƎŢƐ, 

ŬƇų, ůŽŶƁŨũŽűžŬūƂƐƊŻžŨťſšŬƇų ƋŶŽ Ůſ.  

2.1.6 ŶžšŸŽŬŽšſŬťŽƊŶƂŬƊũƂŭƌũŢźŤƊŦƄƑźŦſƌųƊŬŶſ 

ƊŦƄƑźŦſƌųƊŬŶſťŽƊŶƂŬƊũƂŭƌũƎŨƑŨƂūƂƐźƅŬŹŽűƆųŮſŬšſŤ ƊŪƁŤŷƐſťŽųƂšſŬŶſŧŤſŬ

ƊŦƄƑźŦſƌųƊŬŶſƍŬŭſŤŸſŧűžŬūƂƐŸſųſŨťŽƊŶƂŬƊũƂŭƌũƎŨƑūƂƐźƅŬŹŽűƆųũƕƐſšŷƐſ 5ºC (DôAoust, 

1991), ŸƕſŶžŭźƅŬŹŽűƆųŸƆŤŸƅŨūƂƐƊŦƄƑźŬƂƑťŽƊŶƂŬ ƎŨƑţƄ 49.5ºC.  (ICMSF, 1996) ŨƑŷŧƊŹŨŬƂƑšſŬƊšžŭ

ŻžšŸſźſŹſŬŻƑźŬ ŹƈƄ źƅƐŬźſŹſŬƊűƄƐźƍŹƑŮźŨƎűťſš ƊŦƄƑźŦſƌųƊŬŶſũſųūƂƐ USDA/FSIS ƋŬŽ

ŬƕſƋųƐŬƍŦƑźƅŬŹŽűƆų 63ºC ƊŮžŬƊšŬ ƋŶŽ ţŷſųŸƕſűžŬŶŽŹŷƐſŤţŷſųƊŮžŬźſŦƁŨ ƋŶŽ ƊŭŨŸƔ

šžŭšſŬťŽƊŶƂŬƊũƂŭƌũŢźŤƊŦƄƑźŦſƌųƊŬŶſ. ŴƆƐƍŬŶŽŹŷƐſŤ 4-9 pH źſŦƁŨūƂƐųƂšſŬťŽƊŶƂŬƊũƂŭƌũ

ƎŨƑŨƂƍŬŬƕƑſŸƇƑų ƋŶŽ ţƐſ aw (Water activity) ųƂůƇŬũƕƐšſŬťŽƊŶƂŬƊũƂŭƌũƌŨŧƊŦƄƑźŦſƌųƊŬŶſŴƆƐƍŬ

ŦƐŷŤ 0.94- 0.99/100. 
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2.1.7 ţŷſųƊŮžŬűƁŨŢźŤƊŦƄƑźŦſƌųƊŬŶſ. 

ƊŦƄƑźŦſƌųƊŬŶſƊŢƇƑſƎŮƍŬŻƐſŤšſŧƎŨƑ ƌŨŧůƐſŬŦƐźŤŹŷƐſŤŢźŤŶƕſƎŸƑŬƑźŧŸƐŷŬŮſŧ 

ƋŶŽ ųƂšſŬƊűƁƐųťƕſŬŷŬŢƃƑŬ ŹƈžŤťſšŬžƑŬšƕůƐſŬƊŢƇƑſŹſŢźŭŹƅƑųťƅŶžŤŶƕſƎŸƑŬƑźŧƊŢƇƑſŸƆƐŶŽŭƇŭūƕƐŬƕƑſ

ƊŹƈƄźŤ ƋŶŽ ťŽūƕſŶſŧƊųžŨƊŶƄźŨŢſŷ; ťſšŬžƑŬťŽƊŢƇƑſƎŮƍŬšŽƋŸƊŶƄźŨƊŻžŨƍŹƑƊŶƄźŨƊŮžŬűƁŨ 

(Septicemia). ūſŨűƁŨūƂƐƊŦƄƑźŦſƌųƊŬŶſŸƑſŤŢƃƑŬųƂ  2 ŦŽŬƁŨţƄ: Enterotoxin ƋŶŽ Cytotoxin. 

Koupal ƋŶŽ Deibel, (1975) ƊŮžŬůƆƑūƕſźƁŨūƂƐƎŨƑŶſŧŤſŬšƐƉŷšžŭţŷſųƊŮžŬűƁŨŢźŤ Enterotoxin 

ƍŬŸžŨ ŦƃƐŤţŷſųƊŮžŬűƁŨţƑſŧţƄšžŭƊŦƄƑź E. coli ƌŨŧųƂšſŬƊűƂƐųŢźŤ Cyclic adenosine monophosp

hate ƍŬŶƕſƎŸƑ ƋŶŽ ƊŻžŨƍŹƑŢźŤƋŹƈŷƍŬŻƐſŤšſŧŸžŨųƂšſŬũƇšűƃšƋũƐƋũšũƐſŤťſš E. coli ŴƆƐ

ŭƐźŬŷƐſ Enterotoxin ūƂƐƊŦƄƑźŦſƌųƊŬŶſůŽŶƁŨƎŨƑŮŽŶƁųſŬŬƑźŧšŷƐſƊŦƄƑź E. coli. źſšſŬŢźŤůƆƑ

ŮƐŷŧūƂƐƊšƂŨťſššſŬũƁŨƊŦƄƑźŦſƌųƊŬŶſŸſųſŨťƕſƋŬšƎŨƑźźšƊŮžŬ 3 Ƌŭŭ (ICMSF, 1996) ţƄ: 

š. źſšſŬŢźŤŶŽŭƇŭūſŤƊŨƂŬźſŹſŬ (Gastroenteritis) 

ŸſƊŹŨƋųƐŬƊšƂŨųſťſšƊŦƄƑź Salmonella typhimurium ƋŶŽ Salmonella enteritidis 

ƊŦƁƐŤƊŦƄƑźŨžƐŤšƐſŷƊŻžŨƍŹƑƊšƂŨűŽŧſŨźſŹſŬƊŮžŬűƁŨ ƊŦƄƑźŬƂƑƍŦƑƎŶŧŽƊŷŶſƍŬšſŬŲžšũƇŷŴƆƐŶŽŹŷƐſŤ 

5 ŦƇƐŷƌųŤ Źſ 5 ųƄƑ ƋũƐƌŨŧŮƇššŽũƁźſšſŬŢźŤűŽŧſŨųžšťŽƊŶƂƐųŢƃƑŬŮŽųſŬ 12-36 ŦƇƐŷƌųŤ ŹƈžŤ

ťſšƎŨƑŻžŭƊŦƄƑź; ŪƑſƍŬšƕŶŽŬƂƎŨƑŻžŭƊŦƄƑźƊŮžŬťƕſŬŷŬŹƈſŧ źſšſŬťŽŮŽšƇŨŢƃƑŬƎŷšŷƐſŮƇššŽũƁ ŹƈƄ 

ŭƅšţƇŬƍŨūƂƐųƂţŷſųƎŷũƕƐƊŦƄƑźƊŮžŬűƁƊŸŨźſšſŬšƕƐťŽŮŽšƇŨƎŷŢƃƑŬ. źſšſŬūƂƐŸŽƋŨŤźźšŢźŤűŽ 

ŧſŨŬƂƑţƄ: ŭſŤţžƑŤŮŷŨŻſš, ťſų, ƊťžŭūƑźŤ, ŪźšūƑźŤŻƅŬƋŻŤ, źƐźŧƊűŧ, ƊŭƄƐźźſŹſŬ, ųƂƎŢƑ 

ƋŶŽ ƠſŷŸžƐŬ. źſšſŬŪźšūƑźŤťŽŻƅŬƋŻŤƋũšũƐſŤšžŬƌŨŧűƁťſŶŽŧſŶžšŸŽŬŽŢźŤźſťƇų 

ƊŦžƐŬ: źſťƇųźſŨųƂŶžšŸŽŬŽƋŹƈŷţƑſŧţƄŬƕƑſťƇŬƊŪƁŤšſŬŪƐſŧƊŮžŬŬƕƑſ ƋŶŽ ƊšƂŨšſŬŢſŨŬƕƑſ 

(dehydration)  ƊŦƄƑźŦŽŬƁŨŬƂƑƋųƐŬťŽƊŶƂŬƊũƂŭƌũƍŬŶƕſƎŸƑƊūƇƐſŬžƑŬŭƕƐƊŢƇƑſŸƆƐšŽƋŸƊŶƄźŨ ƌŨŧūƇƐŷƎŮ

źſšſŬŨžƐŤšƐſŷťŽƊŮžŬŴƆƐ 2-5 ųƄƑ, ŪƑſŬƕſŸƁƐŤźſťƇųŢźŤůƆƑũƁŨƊŦƄƑźƎŮšŷŨŷƁƊţſŽƍŬŦƐŷŤŬƂƑųžšťŽűƇŭ

ƊŦƄƑź Salmonella ƊŮžŬťƕſŬŷŬŹƈſŧ. 

Ţ. ƎŢƑūƕŶŽűƁŨ ŹƈƄ źſšſŬƎūŲźŧŨƔ (Enteric fever) 

ƎŢƑūƕŶŽűƁŨƋųƐŬƊšƂŨųſťſšƊŦƄƑź S. typhi, S. paratyphi A, S. paratyphi B ƋŶŽ      

S. paratyphi C ŸƐŷŬƊŦƄƑź S. typhimurium ŬžƑŬųƂšſŬŶſŧŤſŬŷƐſƊŮžŬƊŦƄƑźƎŢƑūƕŶŽűƁŨŢźŤƠƆ. ƎŶ

ŧŽƊŷŶſŲžšũƇŷŢźŤƊŦƄƑźŴƆƐŶŽŹŷƐſŤ 7-28 ųƄƑ (ŢƃƑŬŴƆƐšžŭŮŽŶƁųſŬƊŦƄƑźūƂƐƎŨƑŻžŭ) ƌŨŧŸŽƊŶƐŧƋŶƑŷŮŽ

ųſŬ 14 ųƄƑ ůƆƑŮƐŷŧųƂźſšſŬŭƕƐŸŽŭſŧ, ŮŷŨŹƇŷ, ƎŢƑŢƃƑŬŸƆŤŹƈſŧ, ƊťžŭūƑźŤ, ƊųƄƐźŧ, ŻƐſŤšſŧźƐźŬ

Ɗűŧ, źſťƇųųƂŶžšŸŽŬŽƋŹƈŷţƑſŧŬƕƑſŪƇƐŷ (pea-like) ŹƈƄ ƋŹƈŷƊŮžŬŬƕƑſ. ŬźšťſšŬƂƑŧžŤųƂźſšſŬ
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ŮƅƑŬūƑźŤ, Żſš, Ǝź, ųƂƊŹƄƐźźźšũſųũƇŷ, ƠſŷŸžƐŬ, ƊŭƄƐźźſŹſŬ, ųƂťƅŨƋŨŤũſųũƇŷ, ŹƇŷƍťƊũžƑŬ

ŦƑſ ƋŶŽ ƊŮžŬŭŷų. 

ţ.źſšſŬũƁŨƊŦƄƑźƍŬšŽƋŸƊŶƄźŨ  (Bacteremia-Septicemia) 

űŽŧſŨŬƂƑƋųƐŬƊšƂŨťſšƊŦƄƑź Salmonella choleraesuis ƊŮžŬŸƐŷŬƍŹŧƐ ƋŶŽ ŬźšŬžƑŬ 

ŧžŤƊšƂŨťſšƊŦƄƑź Salmonella typhi ƋŶŽ Salmonella dublin űŽŧſŨŬƂƑƊŻžŨƍŹƑƊšƂŨšſŬũƁŨƊŦƄƑźƍŬ

šŽƋŸƊŶƄźŨ. ƌŨŧƊŦƄƑźťŽŲžšũƇŷŴƆƐūƂƐŶƕſƎŸƑŬƑźŧ ƋŶƑŷťƁƐŤƊŢƇƑſŸƆƐšŽƋŸƊŶƄźŨůƆƑūƂƐũƁŨƊŦƄƑźťŽųƂźſšſŬ

ŸŽƋŨŤźźšţƄ: ųƂƎŢƑŸƆŤ, ƠſŷŸžƐŬ, ƊŭƄƐźźſŹſŬ ƋŶŽ ŬƕƑſƠžšũƇŷŹƈƸŨŶƇŤ; ťſšŬžƑŬ ƊŦƄƑźťŽšŽťſŧ

ƎŮũſųźŽƎŷŧŽŷŽũƐſŤƏ ƋŶƑŷƊŻžŨƍŹƑźŽƎŷŧŽŷŽũƐſŤƏƊšƂŨšſŬźžšƊŸŭ. 

2.1.8 šſŬţŷŭţƅų ƋŶŽ šſŬŮƑźŤšžŬťſššſŬŮƇŬƊŮƄƑźŬŢźŤƊŦƄƑźŦſƌųƊŬŶſ 

ƊŦƄƑźŦſƌųƊŬŶſťƕſƊŮžŬũƑźŤųƂšſŬţŷŭţƅųūƅšƏŢžƑŬũźŬŢźŤũƐźŤƌŸƑšſŬůŽŶƁŨ Ŭžŭ

ũžƑŤƋũƐŶŽŨžŭŲſų ŹƈƄ šſŬšŽƊŸŨ ƋŶŽ ůƆƑŮŽšźŭšſŬ ŦƃƐŤťŽŦƐŷŧƍŹƑšƕſťžŨũƕƐšſŬšŽťſŧŢźŤ

ƊŦƄƑźŦſƌųƊŬŶſŮŽŸƇŭůƇŬŸƕſƊŶžŨƎŨƑ. ŸƐŷŬšſŬŮƑźŤšžŬšſŬũƁŨƊŦƄƑźŬžƑŬŧžŤŭƕƐųƂŷžšŦƁŬŮƑźŤšžŬšžŭůƆƑ

ũƁŨƊŦƄƑźŦſƌųƊŬŶſ. šſŬŻžŭŮŽūſŬźſŹſŬƌźšſŨūƂƐƎŨƑŻžŭšſŬŮƇŬƊŮƄƑźŬŢźŤƊŦƄƑźŦſƌųƊŬŶſ

ŹƈſŧūƂƐŸƅŨ ƋųƐŬšſŬŭƕŶƁƌűšźſŹſŬŮŽƊűŨŦƂƑŬŸžŨ ƋŶŽ ůŽŶƁŨũŽűžŬźſŹſŬťſšŸžŨųƂƌźšſŨ

Źƈſŧ. ŸŽŬžƑŬ, ůƆƑŭƕŶƁƌűš ťƁƐŤŭƕƐţŷŬŭƕŶƁƌűšźſŹſŬƋŭŭŸƅšƏŨƁŭƏ, źſŹſŬŮŽƊűŨŦƂƑŬŸžŨũƑźŤ

ŮƅŤƋũƐŤƍŹƑŸƅšűƕŨƂ, ůƆƑŮƐŷŧūƂƐũƁŨƊŦƄƑźţŷŬƎŨƑŻžŭŮŽūſŬźſŹſŬūƂƐŮƅŤƋũƐŤŸƅš ŹƈƄ źſŹſŬūƂƐůƐſŬ

ţŷſųŻƑźŬŴƐſŤũƕƐſ 65↔C ŢƃƑŬƎŮ, ţŷŬŶƑſŤźſŹſŬƍŹƑŸŽźſŨšƐźŬūƂƐťŽŬƕſųſŮƅŤƋũƐŤ, ůƆƑŶƑƉŤŸžŨ

ţŷŬŶƑſŤųƄūƅšţžƑŤŹƈžŤťſšŸƕſůžŨźſťƇųŢźŤŸžŨ (ŸƅųƇŬūſ, 2545). ŸƕſŶžŭšſŬŶƑſŤůžšŨƑŷŧŬƕƑſƊŮƄƐźŧ

ũƐſŤƏ źſŨƊŮžŬŷƁūƂƠƃƐŤūƂƐŦƐŷŧŮƑźŤšžŬšſŬũƁŨƊŦƄƑźűŽŧſŨŨžƐŤšƐſŷ ŶŽŨžŭţŷſųƊŮžŬźſŦƁŨ ƋŶŽ 

ƊŭŸƔŸſųſŨŢźŤŬƕƑſƊŮƄƐźŧŸſųſŨūƕſŶſŧťƅŶŽŦƂŭƎŨƑƊűſŽŸſųſŨƋũšũƇŷƊŮžŬƎźźźŬ ƋŶŽ ƊŢƇƑſ

ūƕſŶſŧƊťƑŧŹƅƑųťƅŶžŤ ƊŻžŨƍŹƑūſŨũƐſŤƏ ŸſųſŨůƐſŬƊŢƇƑſźźšůƁŨŮƇššŽũƁ ƋŶƑŷťƅŶŽŦƂŭšƕƐťŽŪƄš

ūƕſŶſŧƍŬūƂƐŸƅŨ. ƍŬŮžŨťƅŭžŬšſŬŶƑſŤůžšųƂŴƆƐŹƈſŧŷƁūƂūƂƐŦƐŷŧŹƈƸŨůƐźŬŮŽŶƁųſŬŢźŤƊŦƄƑźƋŭžšūƂƊŵŧ

ūƂƐŮƇŬƊŮƄƑźŬšžŭůžšŸƇŨƍŹƑųƂŮŽŶƁųſŬƠƑźŧŶƇŤ ƊŦžƐŬŷƐſ: ŶƑſŤŨƑŷŧƌűƊūŦƉųƊűƂųžŤšſŬƊŬŨ, ŬƕƑſŸƇƑų

ŸſŧŦƆ, ŬƕƑſŸŽźſŨƎŹƈůƐſŬ, ƌŦŨƉųţƈƔƎŵŨƔ, ƌŦŨƉųƎŭţſŵƔƌŭƊŬŨ, ŬƕƑſŴſŶƑſŤůžš, ţƈƕŵƂŬ (ŵſ

ƊųŨ ƋŶŽ űƁųƍť, 2016). ƍŬƋũƐŶŽŷƁūƂƋųƐŬųƂūžŤŢƕƑŨƂ ƋŶŽ ŢƕƑƊŸŧūƂƐƋũšũƐſŤšžŬƎŮ ŦƃƐŤťŽƍŦƑ

ŷƁūƂƍŨŬžƑŬŢƃƑŬŴƆƐšžŭţŷſųƊơſŽŸƇųƊŮžŬŹƈžš. ŸƁƐŤŸƕſţžŬƍŬšſŬƍŦƑŬƕƑſƊŮƄƐźŧŦŽŬƁŨũƐſŤƏūƂƐũƑźŤƎŨƑţƕſ

ŬƃƃŤƊŪƁŤŭžŬŹſũƐſŤƏŨžƐŤŬƂƑ:  

- ųƂţŷſųƊŮžŬűƁŨũƕƐťƅŶŽŦƂŭƊūƇƐſŬžƑŬ, ƋũƐŭƕƐƊŮžŬűƁŨũƕƐţƇŬ, ŸžŨ ƋŶŽ ŸƁƐŤūƂƐųƂŦƂŷƁŨźƃƐŬƏ Ŭźš

ŬžƑŬŧžŤųƂţŷſųŸſųſŨƍŬšſŬūƕſŶſŧťƅŶŽŦƂŭūƂƐųƂţŷſųƊŢžƑųŢƅƑŬũƕƐſ. 
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- ŸſųſŨŶŽŶſŧƍŬŬƕƑſƎŨƑŨƂ ŹƈƄ ūſŨűſŶŽŶſŧźƃƐŬƏ ƋŶŽ ųƂţŷſųţƇŤũƇŷŸƆŤ 

- ųƂţŷſųŸſųſŨūƕſŶſŧťƅŶŽŦƂŭƎŨƑŨƂƍŬźƅŬŹŽűƆųŮƇššŽũƁ 

- ųƂţŷſųſŸſųſŨŦƃųůƐſŬƊťƑŧŹƅƑųťƅŶžŤ ƊűƄƐźŮŽũƁšƁŶƁŧſšžŭūſŨƊţųƂƍŬťƅŶžŤƎŨƑ 

- ŸſųſŨŹſŦƄƑƎŨƑŤƐſŧ ƋŶŽ ŶſţſŪƄš 

- ŭƕƐƊŻžŨƍŹƑƊšƂŨšſŬŮƐƉŬƋŮŤŢźŤŸƁƐŤūƂƐŸƕſűžŨ 

- ŭƕƐųƂšƁƐŬƊơžŬ ƋŶŽ šƁƐŬūƂƐŶƇŭšŷŬ 

- ųƂţƅŬŶžšŸŽŬŽƊŮžŬūſŨūƂƐƍŦƑūƕſţŷſųŸŽźſŨƎŨƑ (ťžŬŸƇų ƋŶŽ ũƅŶſűźŬ, 2014). 

2.1.9 šſŬšŷŨŬžŭƊŦƄƑźťƅŶŽŦƂŭƍŬźſŹſŬ 

 ƊŮžŬšſŬšŷŨŬžŭƊŦƄƑźťƅŶŽŦƂŭūƂƐųƂŦƂŷƁŨ (Viable count) ƌŨŧšſŬšŷŨŬžŭƌţƌŶŬƂ

ŢźŤƊŦƄƑźūƂƐƊšƂŨŢƃƑŬƊūƁŤźſŹſŬ ŹƈƄ ƊźƂƑŬŷƐſ: ýPlate count ŹƈƄ Colony countò.  Plate count agar ƊŮžŬ

źſŹſŬƋŢŤūƂƐƍŦƑƍŬšſŬšŷŨŬžŭťƕſŬŷŬƌţƌŶŬƂŢźŤƊŦƄƑźťƅŶŽŦƂŭūžŤơƇŨųƂūžŤƋŭžšūƂƊŵŧ, ƊŦƄƑźŵſ 

ƋŶŽ ŴƂŸƔ ūƂƐťŽƊŶƂŬƊũƂŭƌũƍŬŸŽƊűſŽūƂƐųƂźžźšŦƂƊťŬ. ŷƁūƂšŷŨŬžŭƊŦƄƑźťƅŶŽŦƂŭƍŬũƇŷŴƐſŤźſŹſŬ

ƊŭƄƑźŤũƇƑŬŮŽšźŭųƂ 2 ŷƁūƂţƄ: ŷƁūƂšſŬƊūƊŦƄƑź (Pour plate) ŶžšŸŽŬŽŢźŤšſŬƊšƂŨƌţƌŶŬƂťŽƊšƂŨ

ŴƆƐƊūƁŤźſŹſŬ ƋŶŽ ƍŬźſŹſŬ ƋŶŽ ŷƁūƂšſŬšŽťſŧƊŦƄƑź (Spread plate) ƌţƌŶŬƂťŽƊšƂŨŢƃƑŬƊūƁŤ

ůƂŷŢźŤźſŹſŬ (šžŬŬƁšſŬ, 2558) ŨžƐŤŸŽƋŨŤƍŬŻƆŭūƂ 2.3. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (ƋŹƈƐŤūƂƐųſ https://www.pinterest.com) 

ŻƆŭūƂ 2.3 ŷƁūƂšſŬƊūƊŦƄƑź ƋŶŽ ŷƁūƂšſŬšŽťſŧƊŦƄƑź 

https://www.pinterest.com/
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2.1.10 ůžšŸƇŨ 

ůžšţƄűƄŨūƂƐƊŻƇſŬƕſŸƐŷŬƍŨŸƐŷŬƠƃƐŤųſŮŽšźŭƊŢƇƑſƍŬšſŬŮƅŤƋũƐŤźſŹſŬ, ũƇŭƋũƐŤƍŹƑ

źſŹſŬųƂŸƂŸžŬ, ųƂšƁƐŬŵƇŨŦſŨūƂƐƠƑſŻžŭŮŽūſŬ, ƊűƂƐųųƆŬţƐſ ƋŶŽ ţƅŬţƐſūſŤƌűŸŽŬſšſŬƍŹƑŸƆŤ

ŢƃƑŬũƄƐų ƊŦžƐŬ: ŹƇŷ, ơſš, ƍŭ, Żſš, Ũźš ƋŶŽ ŶƕſũƇƑŬ. ůžšŸƐŷŬŹƈſŧƊŮžŬűƄŨūƂƐųƂźſŧƅŸžƑŬűƉŤ

ŶŽŨƆŨƉŷ, ƋũƐůžšŭſŤŦŽŬƁŨźſŨųƂźſŧƅŹƈſŧšŷƐſ 1 ŮƂ. ůžšūƂƐŬŒſƊźƇſųſŻžŭŮŽūſŬƌŨŧūƂƐŭƕƐƎŨƑůƐſŬ

šſŬƊŻžŨƍŹƑŸƅššƐźŬƊźƂƑŬŷƐſ: ƪůžšŨƁŭƫ ŹƈƄ ƪůžšŸƇŨƫ. šſŬŭƕŶƁƌűšůžšŸƇŨƋųƐŬƊźšŽŶžšƠƃƐŤŢźŤ

źſŹſŬŶſŷ ƋŶŽ ůžšūƂƐŬƁŧƇųŭƕŶƁƌűšŸƇŨųƂŹƈſŧŦŽŬƁŨ ƊŦžƐŬ: ůžšŹźųŶſŭ, ůžšŹźųŭƇƐŷ, ůžšŹźų

ŮƑźų, ůžšţſŷūźŤ, ůžšŹźųƊŮ, ůžšŦƂ, ůžšŸŽŹƈžŨ, ůžššŽŶƕƐſ, ůžššſŨŢƁŷ, ůžšŭƇƑŤ,    ơſš

ŪƇƐŷŧſŷ,    ơſšƋũŤ, ơſšƊŢƄźƊŮžŬũƇƑŬ. ŦƃƐŤŸƐŷŬŹƈſŧƋŶƑŷŬƁŧƁųšƁŬšžŭŶſŭ, šƑźŧ, ŮƇƐŬ, ƋťƐŷ 

ƋŶŽ ũƕſŮŽƊűŨũƐſŤƏ (ūƕſųŽŸžšŨƂ, 2012; Chokthaweepanich, et al, 2016) ůžšŸƇŨūƂƐŬƁŧƇųŭƕŶƁ

ƌűšŹƈſŧūƂƐŸƅŨŸŽƋŨŤŨžƐŤŻƆŭūƂ 2.4.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(ūƂƐųſ: http://thaitechno.net/t1/knowledge_detail.php?id=12&uid=37427) 

ŻƆŭūƂ 2.4 ůžšŸƇŨūƂƐŬƁŧƇųŭƕŶƁƌűš 
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2.2 ūƇŭūŷŬŭƇŨţƇƑŬţŷƑſŷƁūŽŧſŸſŨūƂƐšƐƉŷŢƑźŤ 

ŮŵƂŧſ űƑźųŨƑŷŧţŽŬŽ (2544) ƎŨƑŸƃšŸſŷƁūƂšſŬŹƈƸŨůƐźŬƊŦƄƑź Salmonella Typhimuruim 

ƍŬơſšƊŶžƐŬ ƋŶŽ ŢƂŤ ŨƑŷŧūſŨŮŽšźŭţƈƕŵƂŬ ƋŶŽ ūſŨźƇŤţŽūſŨźſŦƁŨ ƌŨŧšſŬūƇŨŸźŭŮŽ

ŸƁŨūƁűſŭŢźŤūſŨŮŽšźŭţƈƕŵƂŬ 2 ŦŽŬƁŨƎŨƑƋšƐ: ƌŦŨƉųƎŻƌŮţƈƕƎŵŨƔ (NaOCl) 25-300ppm 

ƋŶŽ ƌŦŨƉųţƈƕƎŵŨƔ (NaClO2) 50-300ppm ŻŷųšžŭƋŶžšũƁšźſŦƁŨ ŹƈƄ źſƊŦũƁšźſŦƁŨ ŮžŭţƐſ pH 

4 ƍŦƑŶƑſŤơſšƊŶžƐŬ ƋŶŽ ŢƂŤūƂƐ 30±2°C. ůƇŬťſššſŬūƇŨŸźŭűƇŭŷƐſ ūſŨŶŽŶſŧ NaOCl           

25ppm ŸſųſŨūƕſŶſŧ S. Typhimuruim ūƂƐŮƇŬƊŮƄƑźŬƍŬơſšƊŶžƐŬ 3.77-4.18log10CFU/ ųƁŬŶƂŶƁŨ

ƍŬƊŷŶſ 10 ŬſūƂ ŭƕƐƊŻžŨƍŹƑůƇŬũƕƐŸƂ ƋŶŽ ƊŬƄƑźŸƕſűžŨŮƐƉŬ. ŸƐŷŬūſŨŶŽŶſŧ NaOCl 300ppm Ÿſ

ųſŨūƕſŶſŧ S. Typhimuruim ūƂƂƐŮƇŬƊŮƄƑźŬƍŬŢƂŤ 4.77-4.83log10CFU/ųƁŬŶƂŶƁŨƎŨƑ 99.97% ƋũƐ

ƊŻžŨƍŹƑŢƂŤƊšƂŨųƂŮƐƉŬƊŮžŬŸƂŬƕƑſũſŬ. ūſŨŶŽŶſŧ NaClO2 200 ppm ƋŶŽ 300ppm ŸſųſŨŶƇŨ

ťƕſŬŷŬ S. Typhimuruim ƍŬơſšƊŶžƐŬ ƋŶŽ ŢƂŤƎŨƑ 99.85% ƋŶŽ 90.45% ũſųŶƕſŨžŭ. źſƊŦũƁš

źſŦƁŨųƂŮŽŸƁŨūƁűſŭƍŬšſŬūƕſŶſŧ S. Typhimuruim ƎŨƑŨƂšŷƐſƋŶžšũƁšźſŦƁŨ, šſŬũƄƐųūſŨūŽ

ŷƁŬ 80 ūƂƐţŷſųƊŢžƑųŢƅƑŬ 10ppm ƍŬūſŨŮŽšźŭţƈƕŵƂŬŮžŭţƐſ pH 4 ŨƑŷŧźſƊŦũƁšźſŦƁŨƊŸƂųŮŽ

ŸƁŨūƁűſŭƍŬšſŬŢƑſƊŦƄƑź S. Typhimuruim ƍŬơſšƊŶžƐŬƎŨƑŨƂŢƃƑŬ, ƋũƐŭƕƐŸſųſŨŹƈƸŨ S. Typhimuruim 

ƍŬŢƂŤƋũƐŦƐŷŧŹƈƸŨšſŬƊšƂŨƊŮžŬŸƂŬƕƑſũſŬ ƋŶŽ ƊŻžŨƍŹƑŢƂŤųƂŸƂƊŹƈƄźŤ. Preecha et al. (2551) ƎŨƑ

šŷŨŸźŭšſŬŮƇŬƊŮƄƑźŬŢźŤťƅŶŽŦƂŭƍŬůžš ƋŶŽ ơſšƎųƑūƂƐťƕſƠƐſŧƍŬũŽŹƈſŨŸƇŨ 8 ƋŹƐŤ ƋŶŽ 

ŦƆŭƊŮƂųſƊšžŨźƂš 4 ƋŹƐŤ ƍŬƊŢŨšƅŤƊūŭųŽŹſŬŽţźŬ ƋŶŽ ŬƇŬūŽŭƆŵƂ ƍŬťƕſŬŷŬ 97 ũƇŷŴƐſŤ. 

ůƇŬťſššſŬšŷŨŸźŭűƇŭŷƐſƊŦƄƑźƋŭžšūƁƊŵŧ Coliforms ųƂŮŽŶƁųſŬŹƈſŧšŷƐſ 1.100 MPN/šŵſų 

 ƋŶŽ Escherichia coli ųƂŮŽŶƁųſŬ MPN/šŵſų ŹƈſŧšŷƐſ 10 ƍŬťƕſŬŷŬ 88 ũƇŷŴƐſŤ (90.7%) 

ƋŶŽ 44 ũƇŷŴƐſŤ (45.4%) ũſųŶƕſŨžŭ. ŸƐŷŬšƅƐųūƂƐšƕƐƍŹƑƊšƂŨűŽŧſŨ ƋŶŽ Listeria sp ŦƃƐŤƊŮžŬťƅ

ŶŽŦƂŭūƂƐųƂţŷſųŸƕſűžŬšžŭ L. monocytogenes šŷŨűƇŭ Salmonella sp. ƍŬ 16 ũƇŷŴƐſŤ (16.5%), 

Vibrio cholerae non O1/non O139 ťƕſŬŷŬ 14 ũƇŷŴƐſŤ (14.4%), L. monocytogenes 2 ũƇŷŴƐſŤ 

(2.1%) ƋŶŽ Listeria spp. 47 ũƇŷŴƐſŤ (48.4%). ŸƐŷŬ Shigella sp., Staphylococcus aureus ƋŶŽ 

Vibrio parahaemolyticus ƋųƐŬŭƕƐűƇŭƍŬůžšŸƇŨūƅšũƇŷŴƐſŤ ƊųƄƐźŬƕſůžšŸƇŨťſšũŽŹƈſŨŸƇŨ ƋŶŽ ŦƆ

ŭƊŮƂųſƊšžŨ ţƁŨƎŶƐŹſţŷſųŸƕſűžŬūſŤŸŽŪƁũƁŢźŤšſŬšŷŨűƇŭ ŹƈƄ ŭƕƐűƇŭƊŦƄƑźťƅŶŽŦƂŭ űƇŭŷƐſůžšŸƇŨ

ťſšŦƆŭƊŮƂųſƊšžŨųƂ E. coli, Listeria sp. ƋŶŽ ƊŦƄƑźťƅŶŽ ŦƂŭūƂƐšƕƐƍŹƑƊšƂŨűŽŧſŨƠƑźŧšŷƐſůžšŸƇŨ

ťſšũŽŹƈſŨŸƇŨ ŦƃƐŤŸźŨţƐźŤšžŭšſŬŮŽƊųƂŬŨƑſŬţŷſųŮźŨƎűŶžšŸŽŬŽŢźŤŦƅŭƊŮƂųſƊšžŨūƂƐųƂ

šſŬťžŨšſŬūƂƐŨƂšŷƐſũŽŹƈſŨŸƇŨ. ŬŽŷŽŵžŨ (2008) ƎŨƑŸƃšŸſŷƁūƂơžšŬƕƑſơžšŦƂŷŽűſŭťſššƑŷŧŬƕƑſ 
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ƋŶƑŷŬƕſųſūƇŨŸźŭůƇŬŢźŤŬƕƑſơžšŦƂŷŽűſŭšſŬŹƈƸŨůƐźŬťƕſŬŷŬƊŦƄƑźŦſƌųƊŬŶſƍŬůžšŸƇŨťƕſŬŷŬ 

40 ũƇŷŴƐſŤ. šſŬšŷŨŸźŭƊŭƄƑźŤũƇƑŬűƇŭšſŬŮƇŬƊŮƄƑźŬŢźŤƊŦƄƑźŦſƌųƊŬŶſƍŬůžšŸƇŨ 10 ũƇŷŴƐſŤ 

ŶŷųųƂ 6 ŸſŧűžŬţƄ: S. Hvittingfoss, S. Weltevreden, S. Agona, S. Rubislaw, S. Corvalis ƋŶŽ 

S. Amsterdam var.15+. ƊųƄƐźŬƕſƊźƇſŬƕƑſơžšŦƂŷŽűſŭūƂƐųƂţŷſųƊŢžƑųŢƅƑŬ 100% ƍŬšſŬūƇŨŸźŭƊűƄƐź

ŹƈƸŨůƐźŬťƕſŬŷŬƊŦƄƑźŦſƌųƊŬŶſūžŤ 6 ŸſŧűžŬ ƋŶŽ S. Typhimuruim ATCC 13311 ūƂƐŮŽŶƁųſŬ 

7 log CFU/ųƂŶƂŶƁŨ űƇŭŷƐſŬƕƑſơžšŦƂŷŽűſŭūƂƐųƂţŷſųƊŢžƑųŢƅƑŬ 100% ŸſųſŨŹƈƸŨůƐźŬŮŽŶƁųſŬŢźŤ

ƊŦƄƑźƎŨƑ 99.999-100% űſŧƍŬƊŷŶſ 5 ŬſūƂ. ŸƐŷŬŬƕƑſơžšūƂƐųƂţŷſųƊŢžƑųŢƅƑŬ 50% ũƑźŤƍŦƑƊŷŶſ

űſŧƍŬ 10 ŬſūƂťƁƐŤŸſųſŨūƕſŶſŧƊŦƄƑźƎŨƑ. ŸŷƐŬ S. Typhimuruim ATCC 13311 ūƂƐŬƕſųſŸƑſŤűſ

ŷŽšſŬŮƇŬƊŮƄƑźŬƍŬůžšŸƇŨ 4 ŦŽŬƁŨƎŨƑƋšƐ: ůžšŭƇƑŤ, ůžšŹźųŮƑźų ƋŶŽ ůžšŸŽŹƈžŨ űƇŭŷƐſšƕŶŽŬƂ

ūƂƐųƂƊŦƄƑźƍŬŮŽŶƁųſŬŸƆŤ (4.85-6.34 logCFU/šŵſų). šſŬƋŦƐůžšŸƇŨƍŬŬƕƑſơžšŦƂŷŽűſŭūƂƐųƂţŷſų

ƊŢžƑųŢƅƑŬ 50% ŸſųſŨŹƈƸŨůƐźŬŮŽŶƁųſŬŢźŤƊŦƄƑźƎŨƑ 84.37-99.95% űſŧƍŬƊŷŶſ 1-30 ŬſūƂ. 

šſŬŹƈƸŨůƐźŬŮŽŶƁųſŬŢźŤƊŦƄƑźƋųƐŬŢƄƑŬšžŭŦŽŬƁŨŢźŤůžš, ƍŬŢŽŬŽūƂƐšſŬƋŦƐƍŬŬƕƑſšžƐŬūƂƐŮſŸŽ

ťſšƊŦƄƑźŸſųſŨŹƈƸŨůƐźŬƎŨƑűƉŤ 38.67-47.22% ƊūƇƐſŬžƑŬ ƋŶŽ ƊųƄƐźųƂƊŦƄƑźƍŬŮŽŶƁųſŬūƂƐũƕƐſ (1.3-

2.2 logCFU/šŵſų) ŬƕƑſơžšŦƂŷŽűſŭūƂƐųƂţŷſųƊŢžƑųŢƅƑŬ 50% ŸſųſŨŹƈƸŨůƐźŬŮŽŶƁųſŬŢźŤƊŦƄƑź     

S. Typhimuruim ATCC 13311 ƎŨƑ 100% űſŧƍŬƊŷŶſ 1 ŬſūƂ ƍŬŢŽŬŽūƂƐƋŦƐƍŬŬƕƑſšžƐŬŸſųſŨ

ŹƈƸŨůƐźŬƎŨƑűƉŤ 45-50% ƍŬƊŷŶſ 1-30 ŬſūƂ šſŬŹƈƸŨůƐźŬŮŽŶƁųſŬŢźŤƊŦƄƑźŧžŤŢƄƑŬšžŭŦŽŬƁŨ

ŢźŤůžš ƋŶŽ ƊųƄƐźŬƕſƊźƇſůžšŹźųŶſŭūƂƐťƕſƠƐſŧƍŬūƑźŤũŽŹƈſŨūƂƐűƇŭšſŬŮƇŬƊŮƄƑźŬŢźŤƊŦƄƑźŦſ

ƌųƊŬŶſųſƋŦƐƍŬŬƕƑſơžšŦƂŷŽűſŭūƂƐųƂţŷſųƊŢžƑųŢƅƑŬ 50% ƊŮžŬƊŷŶſ 20 ŬſūƂ ůƇŬšſŬšŷŨŸźŭ

űƇŭŷƐſŭƕƐűƇŭƊŦƄƑźŦſƌųƊŬŶſ ƋŶŽ ƍŬŢŽŬŽūƂƐƋŦƐƍŬŬƕƑſšžƐŬšƕŭƕƐűƇŭƊŦƄƑźŦſƌųƊŬŶſƊŦžƐŬšžŬ. šſŬƎŨƑ

ūƇŨŸźŭšſŬťŽƊŶƂŬƊũƂŭƌũ ƋŶŽ šſŬŶźŨŦƂŷƁŨŢźŤ S. Typhimuruim ATCC 13311 ƍŬůžšŸƇŨ 

4 ŦŽŬƁŨ űƇŭŷƐſ ůžšūƂƐƋŦƐƍŬŬƕƑſơžšŦƂŷŽűſŭūƂƐųƂţŷſųƊŢžƑųŢƅƑŬ 50% ƊŮžŬƊŷŶſ 20 ŬſūƂ ƋŶƑŷ

ƊšžŭƎŷƑƍŬźƅŬŹŽűƆų 4°C ƍŬƊŷŶſ 7 ŷžŬ ŸſųſŨŹƈƸŨůƐźŬŮŽŶƁųſŬŢźŤƊŦƄƑźƎŨƑ 1.23-1.93 log/

šŵſų ƍŬŢŽŬŽūƂƐšſŬūƇŨŸźŭƍŬŬƕƑſšžƐŬŸſųſŨŹƈƸŨůƐźŬƎŨƑűƉŤ 1.23-1.93 log/šŵſų. ŸƐŷŬůžšūƂƐ

ƊšžŭƎŷƑƍŬźƅŬŹŽűƆų 30°C űƇŭŷƐſƊŦƄƑźųƂšſŬƊűƂųťƕſŬŷŬŢƃƑŬũſųƎŶŧŽƊŷŶſ ƋũƐŧžŤųƂťƕſŬŷŬūƂƐũƕƐſ

šŷƐſšſŬƋŦƐƍŬŬƕƑſšžƐŬ. ťſšůƇŬšſŬŸƃšŸſŸŽƋŨŤƍŹƑƊŹžŬŷƐſŬƕƑſơžšŦƂŷŽűſŭťſššƑŷŧŬƕƑſŸſųſŨ

ŹƈƸŨůƐźŬŮŽŶƁųſŬŢźŤƊŦƄƑźŦſƌųƊŬŶſƎŨƑƊŮžŬŴƐſŤŨƂ. Sudsaichon & Nanthawa (2009) ƎŨƑŸƃšŸſ

ŮŽŸƁŨūƁűſŭŢźŤŬƕƑſŸƇųŸſŧŦƆ, źſŦƁŨŦƂũŵƁš ƋŶŽ ƌŦŨƉųƎŭţſŻƔƌŭƊŬŨũƕƐšſŬŹƈƸŨůƐźŬŮŽŶƁ

ųſŬŢźŤ salmonella Typhimurium ƊūƁŤƍŭůžšŹźųŶſŭ. ƍŬšſŬūƇŨŸźŭƋųƐŬƍŦƑţŷſųƊŢžƑŬŢƅƑŬ

ŢźŤŬƕƑſƊŮƄƐźŧţƄ: CH3COOH 2%, CH3COOH 5%,  C6H10O8 2%, C6H10O8 5%, NaHCO3 1%, 
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NaHCO 2% ƋŶŽ ƍŦƑƊŷŶſ 0, 15 ƋŶŽ 30 ŬſūƂ ƌŨŧšſŬƍŦƑŮŽŶƁųſŬƊŦƄƑźƊŶƂƐųũƇƑŬ 5 log CFU/

šŵſų. ůƇŬťſššſŬūƇŨŸźŭűƇŭŷƐſ ŬƕƑſƊŮƄƐźŧ ƋŶŽ ƊŷŶſūƂƐƍŦƑƍŬšſŬūƇŨŸźŭŸſųſŨŹƈƸŨŮŽŶƁ

ųſŬŢźŤ S. Typhimurium ƎŨƑƋũšũƐſŤšžŬŦƃƐŤųƂţƐſţŷſųŸƕſűžŬūſŤŨƑſŬŸŽŪƁũƁƋųƐŬ (p>0.05). 

ŸƕſŶžŭ CH3COOH  5% ƍŬƊŷŶſ 15, 30 ŬſūƂ ƋŶŽ C6H10O8 5% ƍŬƊŷŶſ 30 ŬſūƂ ŸſųſŨŹƈƸŨ

ŮŽŶƁųſŬŢźŤ S. Typhimurium ƎŨƑŸƆŤŸƅŨƋųƐŬŴƆƐƍŬŦƐŷŤ 4.16-4.76 log CFU/šŵſų ƋųƐŬŭƕƐųƂ

ţŷſųƋũšũƐſŤšžŬūſŤŨƑſŬŸŽŪƁũƁųƂţƐſţŷſųŸƕſűžŬūſŤŨƑſŬŸŽţƁũƁƋųƐŬ (p<0.05). ƋũƐŴƐſŤƍŨšƕƐ

ũſų CH3COOH  5% ƍŬƊŷŶſ 30 ŬſūƂ ƊŻžŨƍŹƑƍŭůžšŹźųŶſŭƊšƂŨųƂŸƂŬƕƑſũſŬƊŶžšŬƑźŧ. ŸƐŷŬ 

CH3COOH 1%, CH3COOH 2%, NaHCO3 1% ƋŶŽ NaHCO3 2% ƋųƐŬŸſųſŨŹƈƸŨůƐźŬŮŽŶƁųſŬ 

S. Typhimurium ƎŨƑũƕƐſ. Warapa et al. (2010) ƎŨƑŸƃšŸſŮƉŭūƉŭŮŽŸƁŨūƁűſŭŢźŤŬƕƑſƊŮƄƐźŧťƕſ

ŬŷŬƠƃƐŤƍŬšſŬŹƈƸŨŮŽŶƁųſŬƊŦƄƑźťƅŶŽŦƂŭūžŤơƇŨ ƋŶŽ Escherichia coliƍŬƍŭůžš. ŬƕƑſƊŮƄƐźŧūƂƐƍŦƑ

ƍŬšſŬūƇŨŸźŭŮŽšźŭųƂ 3 ŦŽŬƁŨţƄ: NaCl 50 ppm, NaHCO3 50 ppm ƋŶŽ ūſŨŮŽŸƇų 

peroxyacetic acid and hydrogen peroxide 80 ppm ƋŶŽ ƍŦƑƊŷŶſ 0-30 ŬſūƂ. ũƇŷŴƐſŤůžšŸƇŨūƂƐŬƕſ

ųſūƇŨŸźŭŮŽšźŭųƂ: ůžšŸŽŹƈžŨ, ůžššſŨŢſŷ, ůžšŹźųŮƑźų ƋŶŽ ůžšŹźųŶſŭ ƍŬšſŬūƇŨ

ŸźŭƋųƐŬƎŨƑŸƑſŤűſŷŽšſŬŮƇŬƊŮƃƑźŬŢźŤƊŦƄƑźťƅŶŽŦƂŭūžŤơƇŨƍŬŮŽŶƁ ųſŬ 4.16-6.32 log10 

CFU/ųƁŬŶƂŶƁŨ ƋŶŽ E. coli 4.19-5.46 log10CFU/ųƁŬŶƂŶƁŨ. ťſšůƇŬšſŬŸƃšŸſűƇŭŷƐſŸſųſŨ

ūƕſŶſŧƊŦƄƑźťƅŶŽŦƂŭūžŤơƇŨƍŬůžšŸŽŹƈžŨ ƋŶŽ ůžššſŨŢſŷűſŧƍŬ 30 ŬſūƂ ūŒſŶſŧ E. coli ƍŬ

ůžšŸŽŹƈžŨ, ůžššſŨŢſŷ ƋŶŽ ůžšŹźųŶſŭƎŨƑơƇŨƍŬƊŷŶſ 15 ŬſūƂ. ŬƕƑſƊŮƄƐźŧ NaHCO3 ūƕſŶſŧ

ťƅŶŽŦƂŭūžŤơƇŨƍŬůžšŸŽŹƈžŨ ƋŶŽ E. coli ƍŬůžšŸŽŹƈžŨ ƋŶŽ ůžššſŨŢſŷƎŨƑơƇŨűſŧƍŬ 15 ŬſūƂ. 

ūſŨŮŽŸƇų peroxyacetic acid and hydrogen peroxide ŸſųſŨūƕſŶſŧ E. coli ƍŬůžšūžŤ 4 ŦŽŬƁŨ

ƎŨƑơƇŨƍŬƊŷŶſ 15 ŬſūƂ. ūſŨūƂƐŮŽšźŭŨƑŷŧţƈƕŵƁŬŭƕƐųƂůƇŬũƕƐŸƂ, šƁƐŬŢźŤůžšŸŽŹƈžŨ ƋŶŽ ůžššſŨ

Ţſŷ. ƋũƐƊŻžŨƍŹƑŸƂŢźŤůžšŹźųŶſŭƊšƂŨƊŮžŬŸƂŬƕƑſũſŬƊŶžšŬƑźŧ. ŸƐŷŬūſŨŮŽŸƇų peroxyacetic 

acid and hydrogen peroxide ƊŻžŨƍŹƑůžšŸŽŹƈžŨ ƋŶŽ ůžššſŨŢſŷƊšƂŨųƂšƁƐŬţƑſŧšžŭźſŦƁŨ. 

Tanongpan et al. (2014) ƎŨƑƊŻžŨšſŬšŷŨŸźŭŹſţŷſųŸƐƉŤšſŬŮƇŬƊŮƄƑźŬŢźŤűŽŧſŨƍŬůžšŸƇŨ

ƎŨƑƋšƐ: ůžšŹźųŶſŭ, ůžšŸŽŹƈžŨ, ůžšŹźųŮƑźų, ůžšŹźųŭƇƐŷ, ůžšŦƂ, ƍŭůžšƠźš, ƍŭůžšūƉų, ƍŭ

ůžšƊŦƂŬŬſŶƂ, ůžššſŨŢſŷ, ƋŶŽ ůžššſŨŬſ ŦŽŬƁŨŶŽ 10 ũƇŷŴƐſŤ ƌŨŧƊŻžŨšſŬŹƈƸŨůƐźŬŢźŤ

ƊŦƄƑźťƅŶŽŦƂŭ 3 ŷƁūƂ ţƄ: ƋŦƐƍŬŬƕƑſŸŽźſŨ, ŬƕƑſŸŽźſŨŮŽŸƇųŬƕƑſŸƇƑųŸſŧŦƆ 15 ųƁŬŶƁŶƁŨũƕƐŬƕƑſ 4 ŶƁŨ 

ƋŶŽ ŬƕƑſŸŽźſŨŮŽŸƇųƌŦŨƉųţƈƔƎŵŨƔţŷſųƊŢžƑųŢƅƑŬ 15 šŵſųũƕƐŬƕƑſ 4 ŶƁŨ ƋŶƑŷŶƑſŤźźšŨƑŷŧŬƕƑſ

ŸŽźſŨ. ůƇŬšſŬšŷŨŸźŭƊŭƄƑźŤũƇƑŬűƇŭŷƐſůžš 100 ũƇŷŴƐſŤ űƇŭűŽŧſŨšſŰſš 91 ũƇŷŴƐſŤ ƎŨƑ

ƋšƐ: űŽŧſŨƋųƐūƑźŤƌũšƇų 72 ũƇŷŴƐſŤ, ƎŻ ƋŶŽ ƎŢƐŢźŤűŷššſŰſš 80 ũƇŷŴƐſŤ, ƎŢƐŢźŤ 
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Ascaris spp. 33 ũƇŷŴƐſŤ,  ũƇŷźƐźŬŢźŤ Trichostrongylus sp. 1 ũƇŷŴƐſŤ, ƎŢƐűŽŧſŨŮſšŢƕƕ 1 

ũƇŷŴƐſŤ,  ƎŢƐŢźŤ Taenia sp. 2 ũƇŷŴƐſŤ ƋŶŽ ƎŢƐűŽŧſŨƊŢžųųƅŨ (Enterobius vermicularis) 2 

ũƇŷŴƐſŤ.  ŹƈžŤťſššſŬŹƈƸŨůƐźŬƊŹžŬŷƐſ šſŬŶƑſŤůžšŨƑŷŧŬƕƑſŸŽźſŨ, ŬƕƑſƊŮƄƐźŧŬƕƑſŸƇƑųŸſŧŦƆ ƋŶŽ 

ŬƕƑſƌŦŨƉųţƈƔƎŵŨƔŸſųſŨŹƈƸŨťƕſŬŷŬűŽŧſŨŶƇŤƎŨƑ 3-14, 6-14 ƋŶŽ 3-13 ƊūƇƐſũſųŶƕſŨžŭ. Quynh 

Chau et al. (2014) ƎŨƑšŷŨŸźŭšſŬŮƇŬƊŮƄƑźŬŢźŤƊŦƄƑźƋŭžšūƂƊŵŧ ƋŶŽ űŽŧſŨšſŰſšƍŬůžšūƂƐ

ŬƁŧƇųŭƕŶƁƌűšŸƇŨƍŬƊųƄźŤƊŷƑŢźŤŹŷƉŨŬſų. ũƇŷŴƐſŤūƂƐŬƕſųſšŷŨŸźŭūžŤơƇŨŶƑŷŬƋũƐƊŮžŬůžšŸƂ

ŢƉŷ, ųƂ 12 ŦŽŬƁŨţƄ: ůžšƊŦƁŬŬſŵƂ, ůžšŢƇų, ůžšŹźųŮƑźų, ůžšŢŽƋŧŤ, ůžšƋűŷ, ůžššŽƊůƇſ, 

ůžšƠźš, ůžšŸŽŹƈžŨ, ůžšŬƕƑſ, ůžšŭƇƑŤ, ůžššŽŶƕƐſŮƂ ƋŶŽ ůžššſŨŢƁŷ ūƂƐƊšžŭųſťſšũŽŹƈſŨűƄƑŬ

ƊųƄźŤƍŬƊųƄźŤƊŷƑ ŶŷųųƂ 108 ũƇŷŴƐſŤ. ūƅšũƇŷŴƐſŤƋųƐŬƎŨƑŪƄšŬƕſųſšŷŨŸźŭŹſƊŦƄƑźƋŭžššūƁƊŵŧ

ūƂƐũƑźŤšſŬƍŦƑźžźšŦƂƊťžŬ (Total aerobic bacteria counts) ƋŶŽ źƂƌţŶſŧ  ƌŨŧƍŦƑŷƁūƂƊűſŽŶƑƉŤ

ƊŦƄƑźƋŭŭŨžƑŤƊŨƂų (Traditional culture-based methods) ŸƐŷŬƊŦƄƑźŦſƌųƊŬŶſ ƋŶŽ űŽŧſŨšſŰſš 

ƋųƐŬƍŦƑƊūžšŬƁšūſŤ PCR ƋŶŽ  ůƐſŬšƑźŤťƅŶŽūžŨ. ůƇŬťſššſŬšŷŨŸźŭƊŹžŬŷƐſ ƊŦƄƑźƋŭžššūƁ

ƊŵŧūƂƐũƑźŤšſŬƍŦƑźźšŦƂƊťžŬƋųƐŬŸƆŤƊŪƁŤ 6.84 - 8.40 log CFU/šŵſų, E.coli ƋųƐŬŴƆƐƍŬŦƐŷŤ 

5.47-6.88 log CFU/šŵſų, ƊŦƄƑźŦſƌųƊŬŶſűƇŭ 19 ũƇŷŴƐſŤ. ůžšūƂƐųƂšſŬŮƇŬƊŮƄƑźŬŢźŤƊŦƄƑźŦſƌų

ƊŬŶſŹƈſŧūƂƐŸƅŨƋųƐŬůžšŭƇƑŤšŷųƊźƇſ 55.56% ƋŶŽ šſŬŮƇŬƊŮƄƑźŬŢźŤƊŦƄƑźűŽŧſŨšſŰſšƋųƐŬ

űƇŭŹƈſŧŦŽŬƁŨ ƋŶŽ ŢƑźŬŢƑſŤųƂŮŽŶƁųſŬŸƆŤ ƊŦžƐŬ: űŽŧſŨƍŭƎųƑŲſŸŦƂƌźŶſ (Fasciola),  űŽ

ŧſŨũƇŷšƇų (Ascaris),  űŽŧſŨƋŸƑųƑſ (Trichuris)  ƋŶŽ űŽŧſŨƍŭƎųƑƍŬũžŭŦŽŬƁŨŶŽ 83.33%,  

85.19%, 64.81% ƋŶŽ 16.67% ũſųŶƕſŨžŭ. ŬźšťſšŬžƑŬ šſŬūƇŨŸźŭŧžŤűƇŭƎŢƐŢźŤ Cryptosp

oridium, Isospora and Cyclospora ŦŽŬƁŨŶŽ 47.22%, 27.78% ƋŶŽ 27.78% ũſųŶƕſŨžŭ. šſŬ

ŮƇŬƊŮƄƑźŬŢźŤƋŭžšūƂƊŵŧ ƋŶŽ űŽŧſŨšſŰſšŨžƐŤšƐſŷŬƂƑ źſŨƊŻžŨƍŹƑƊŮžŬźžŬũŽŶſŧũƕƐůƆƑŭƕŶƁƌűš

ƎŨƑ. Umaporn & Walairut (2014) ƎŨƑŮƉŭūƉŭŮŽŸƁŨūƁűſŭŢźŤźſŦƁŨźſƊŦũƁš, źſŦƁŨŦƂũŵƁš 

ƋŶŽ ūſŨŶŽŶſŧ TOMAX® ƍŬšſŬŴžŭŴžƑŤƊŦƄƑź S. Enteritidis ƍŬ   ůŽŶƁŨũŽűžŬųſŧźŤƊŬŸƔ 

ƌŨŧƊŻžŨšſŬūƇŨŸźŭƍŬŬƕƑſŸƇƑųŸſŧŦƆ (8%) ƋŶŽ ŬƕƑſơſšŬſŷ (8%) ŬƕƑſƊŮƄƐźŧ TOMAX® (1.4%) 

ƍŬšſŬŴžŭŴžƑŤšſŬťŽƊŶƂŬƊũƂŭƌũŢźŤƊŦƄƑź S. Enteritidis ūƂƐţŷſųƊŢžƑųŢƅƑŬ 2 ŶŽŨžŭţƄ: 10-3 ƋŶŽ 

10-5 CFU/šŵſų. ƍŬůŽŶƁŨũŽűžŬųſŧźŤƊŬŸƔūƂƐƊšžŭƎŷƑƍŬźƅŬűƆų 35°C ƋŶƑŷƊŻžŨšſŬŷƁƊţſŽŮŽ

ŶƁųſŬťƅŶŽŦƂŭūžŤơƇŨ ƋŶŽ ŮŽŶƁųſŬ S. Enteritidis ūƅšƏ 24 ŦƇƐŷƌųŤƊŮžŬƊŷŶſ 120 ŦƇƐŷƌųŤ. 

ůƇŬšſŬŷƁƊţſŽƊŹžŬŷƐſ ŮŽŶƁųſŬƊŦƄƑź S. Enteritidis ųƂƋŬŷƌŬƑųŹƈƸŨůƐźŬŶƇŤƊųƄƐźƊšžŭƎŷƑƊŮžŬƊŷŶſ

ŧſŷŬſŬ 48 ŦƇƐŷƌųŤūƕſźƁŨƋųƐŬŭƕƐűƇŭţƐſţŷſųƋũšũƐſŤ (p>0.05) ŢźŤŮŽŶƁųſŬŦƄƑźťƅŶŽŦƂŭ ƋŶŽ 

ƊŦƄƑźŦſƌųƊŬŶſƍŬūſŨūžŤŸſųŦŽŬƁŨ. ƋũƐƊųƄƐźƊŷŶſůƐſŬƎŮ 72 ŦƇƐŷƌųŤ űƇŭŷƐſůŽŶƁŨũŽűžŬųſ
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ŧźŤƊŬŸƔūƂƐƊũƂųŬƕƑſƊŮƄƐźŧ TOMAX ® ŸſųſŨŴžŭŴžƑŤšſŬťŽƊŶƂŬƊũƂŭƌũŢźŤƊŦƄƑźťƅŶŽŦƂŭūžŤơƇŨ 

ƋŶŽ ƊŦƄƑź S. Enteritidis ūƂƐţŷſųƊŢžƑųŢƅƑŬ 10-3 CFU/šŵſųƎŨƑ ƋũƐŭƕƐųƂţƐſţŷſųƋũšũƐſŤ (p>0.05), 

ůŽŶƁŨũŽűžŬųſŧźŤƊŬŸƔūƂƐƊũƂƐųŬƕƑſŸƇƑųŸſŧŦƆūƂƐţŷſųƊŢžƑųŢƅƑŬ 10-5 CFU/šŵſų ƋŶŽ ŬƕƑſƊŮƄƐźŧ

TOMAX® ƋųƐŬŸſųſŨŹƈƸŨůƐźŬƎŨƑŨƂūƂƐŸƅŨ ƋŶŽ ųƂţƐſƋũšũƐſŤ (pÒ0.05). ŮŽŸƁŨūƁűſŭŢźŤŬƕƑſŸƇƑ

ųŸſŧŦƆ, ŬƕƑſơſšŬſŷ ƋŶŽ ŬƕƑſƊŮƄƐźŧ TOMAX® ŸſųŨŹƈƸŨůƐźŬŮŽŶƁųſŬŦƄƑźťƅŶŽŦƂŭūžŤơƇŨ 

ƋŶŽ ƊŦƄƑź S. Enteritidis ƎŨƑŨƂūƂƐŸƅŨƋųƐŬŴƆƐƍŬźƅŬŹŽűƆų 35°C ƋŶŽ ƊŷŶſ 76 ŦƇƐŷƌųŤŢƃƑŬƎŮ. 

Nattapong et al. (2015) ƎŨƑūƇŨŸźŭŮŽŸƁŨūƁűſŭŢźŤŬƕƑſƊŮƄƐźŧťƕſŬŷŬƠƃƐŤƍŬšſŬŹƈƸŨůƐźŬŮŽŶƁ

ųſŬŢźŤƊŦƄƑź Escherichia coli ƋŶŽ ƌţŶƂŲźųūƂƐŮƇŬƊŮƄƑźŬƍŬůžšŸŽŹƈžŨ ƌŨŧƍŦƑŬƕƑſơſšŬſŷ, ŬƕƑſ

ųƐſƊŢƇƑſ ƋŶŽ ƌŦŨƉųƎŭţſƌŭƊŬŨ. šſŬūƇŨŸźŭƊŭƄƑźŤũƇƑŬƎŨƑųƂšſŬŸƑſŤűſŷŽšſŬŮƇŬƊŮƄƑźŬ 

(Artificial Inoculum) ŨƑŷŧƊŦƄƑź E. coli ƋŶƑŷŬƕſųſūƇŨŸźŭšſŬŹƈƸŨůƐźŬŨƑŷŧŷƁūƂƋŦƐůžšŸŽŹƈžŨƍŬ

ŬƕƑſ, ơſšŬſŷ, ŬƕƑſųƐſƊŢƇƑſ ƋŶŽ ƌűƊūŦƉųƊűƂųžŤšſŬƊŬŨ. ŹƈžŤťſšŬžƑŬ ŬžŭťƕſŬŷŬƌţƌŶŬƂūƂƐŨƑŷŧ

ŷƁūƂ Spread Plate Technique ƊūƁŤźſŹſŬŶƑƉŤƊŦƄƑź Eosin Methylene Blue (EMB) Agar ƌŨŧšſŬ

ƍŦƑŬƕƑſšžƐŬƊŮžŬũƇŷŮƉŭūƉŭ. ůƇŬšſŬūƇŨŸźŭƊŹžŬŷƐſ ŬƕƑſơſšŬſŷųƂŮŽŸƁŨūƁűſŭŸƆŤƍŬšſŬŹƈƸŨ

ůƐƐźŬŮŽŶƁųſŬƊŦƄƑź E. coli ŸƆŤšŷƐſƌŦŨƉųƎŭţſƌŭƊŬŨ, ųƂŶŽŨžŭţŷſųƊŦƄƐźơžƑŬ 99% ƍŬŢŽŬŽ

ūƂƐŬƕƑſųƐſƊŢƇƑſŭƕƐųƂŮŽŸƁŨūƁűſŭƍŬšſŬŹƈƸŨůƐźŬŮŽŶƁųſŬƊŦƄƑź E. coli ƍŬůžšŸŽŹƈžŨ. ťſšŬžƑŬ šƕƎŨƑūƇŨ

ŸźŭšžŭƊŦƄƑźƌţŶƂŲźųūƂƐŮƇŬƊŮƄƑźŬƍŬůžšŸŽŹƈžŨ ƌŨŧƍŦƑŬƕƑſơſšŬſŷūƂƐųƂţŷſųƊŢžƑųŢƅƑŬūƂƐƋũšũƐſŤ

šžŬ (2.5%,5%, 10% ƋŶŽ 15%). ůƇŬšſŬūƇŭŸźŭƊŹžŬŷƐſ ţŷſųƊŢžƑŬŢƅƑŬŢźŤŬƕƑſơſšŬſŷ 15% ųƂ

ŮŽŸƁŨūƁűſŭƍŬšſŬŹƈƸŨůƐźŬŮŽŶƁųſŬƊŦƄƑźƌţŶƂŲźųƎŨƑŨƂūƂƐŸƅŨųƂŶŽŨžŭţŷſųƊŦƄƐźơžƑŬ 99% ŻźŤ

ŶƇŤųſţƄŬƕƑſơſšŬſŷūƂƐţŷſųƊŢžƑųŢƅƑŬ 10%, 5% ƋŶŽ 2.5% ũſųŶƕſŨžŭ. ůƇŬšſŬŸƃšŸſƊŹžŬŷƐſ 

ŬƕƑſơſšŬſŷųƂŮŽŸƁŨūƁűſŭ ƋŶŽ ƊơſŽŸƇųūƂƐťŽŸƃšŸſƊűƄƐźűžŨūŽŬſƊŮžŬŬƕƑſŴſŶƑſŤůžšũƕƐƎŮ. 

ťźųŢžŷŬ űƑźųŨƑŷŧţŽŬŽ (2015) ƎŨƑŮƉŭūƉŭŮŽŸƁŨūƁűſŭŢźŤŬƕƑſƊŮƄƐźŧƍŬšſŬŹƈƸŨůƐźŬŮŽŶƁ

ųſŬťƅŶŽŦƂŭƍŬůžš ƋŶŽ ơſšƎųƑƋšŽŸŽŶžšƊŮžŭŻƆŭƍŭƎųƑ ƌŨŧšſŬūƇŭŸźŭŬƕƑſƊŮƄƐźŧ 2 ŦŽŬƁŨ

ţƄ: źſŦƂŨƊűƂźźšŦƂ ƋŶŽ ƌŦŨƉųƎŻƌŮţƈƕƎŵŨƔ ƊűƄƐźŹƈƸŨůƐźŬŮŽŶƁųſŬťƅŶŽŦƂŭūžŤơƇŨƍŬůžš ƋŶŽ 

ơſšƎųƑ 5 ŦŽŬƁŨƎŨƑƋšƐ: ƋţŶźŨ, ŹƇŷůžššſŨŢſŷ, ơſšźƃ, ƋţŬũŽŶƅŭ ƋŶŽ ơſšƋũŤ ƎŨƑ

ƍŦƑŬƕƑſƊŮƄƐźŧźſŦƂŨƊűƂźźšŦƂūƂƐţŷſųƊŢžƑųŢƅƑŬ 3 ŶŽŨžŭţƄ 40, 60 ƋŶŽ 80 ųƂŶƂš ũƕƐŶƁŨ ƋŶŽ ŬƕƑſ

ƊŮƄƐźŧƌŦŨƉųƎŻƌŮţƈƕƎŵŨƔƍŬţŷſųƊŢžƑųŢƅƑŬ 2 ŶŽŨžŭţƄ 50 ƋŶŽ 75 ųƂŶƂšŵſųũƕƐŶƁŨ. ƎŶŧŽƊŷŶſ

ŢźŤšſŬƋŦƐţƄ 2 ŬſūƂ ƋŶŽ 5  ūƂƐźƅŬŹŽűƆų 25°C ŮƉŭūƉŭšžŭšſŬƋŦƐƍŬŬƕƑſšžƐŬ. ůƇŬšſŬūƇŨ

ŸźŭűƇŭŷƐſůžš ƋŶŽ ơſšƎųƑūƂƐƋšŽŸŽŶžšƋũƐŶŽŦŽŬƁŨųƂšſŬŮƇŬƊŮƄƑźŬťƅŶŽŦƂŭƋũšũƐſŤšžŬ 

űſŧŹƈžŤūƂƐƋŦƐƍŬŬƕƑſƊŮƄƐźŧƊŹžŬŷƐſ źſŦƂŨƊűƂźźšŦƂūƂƐţŷſųƊŢžƑųŢƅƑŬ 60 ųƂŶƂšŵſųũƕƐŶƁŨƋŦƐƎŷƑ 3 ŬſūƂ
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ŸſųſŨŹƈƸŨůƐźŬťƕſŬŷŬƊŦƄƑźťƅŶŽŦƂŭƎŨƑ. ŸƐŷŬƋţŶźŨ ƋŶŽ ŹƇŷůžššſŨŢſŷūƂƐƋšŽŸŽŶžšƊŮžŬŻƆŭ

ƍŭƎųƑ ƋŦƐƐƍŬţŷſųƊŢžƑųŢƅƑŬ 80 ųƂŶƂšŵſųƋŦƐƎŷƑƊŮžŬƊŷŶſ 5 ŬſūƂŸſųſŨŹƈƸŨůƐźŬťƕſŬŷŬťƅŶŽŦƂŭ

ūžŤơƇŨƎŨƑ. Bussagon et al. (2017) ƎŨƑŮƉŭūƉŭŮŽŸƁŨūƁűſŭŢźŤźſŦƁŨƊűƂźſƊŦũƁš, ƌűŶƂŦƕŵƔƊŭŨ 

ƋŶŽ ţƄƑŬŸƉŤƍŬšſŬŹƈƸŨůƐźŬŮŽŶƁųſŬƊŦƄƑźŦſƌųƊŬŶſƍŬŪƇƐŷŤźš ƊŻžŨšſŬūƇŨŸźŭƌŨŧšſŬŸƑſŤ

űſŷŽšſŬŮƇŬƊŮƄƑźŬŢźŤƊŦƄƑźŦſƌųƊŬŶſƍŬŪƇƐŷŤźšƋųƐŬ 5.86 log CFU/šŵſų. ŹƈžŤťſšŬžƑŬ ŬƕſƊźƇſ

ŪƇƐŷŤźšūƂƐŸƑſŤűſŷŽšſŬŮƇŬƊŮƄƑźŬ ƋŶƑŷŬƕſųſŶƑſŤŨƑŷŧŬƕƑſšžƐŬƊŮžŬũƇŷŮƉŭūƉŭƊŮžŬƊŷŶſ 5 ŬſūƂ, 

źſŦƁŨƊűƂźſƊŦũƁšūƂƐųƂţŷſųƊŢžƑųŢƅƑŬ 70 ppm ƍŬƊŷŶſ 5 ŬſūƂ, ƌűŶƂŦƕŵƔƊŭŨ 20 ppm, ƌűŶƂŦƕŵƔƊŭŨ 

ūƂƐųƂţŷſųƊŢžƑųŢƅƑŬ 0.1% ƍŬƊŷŶſ 5 ŬſūƂ, ţƄƑŬŸƉŤ 40 KHz 3 ŬſūƂ, ūſŨŮŽŸƇųźſŦƁŨƊűƂźſƊŦ

ũƁš ƋŶŽƌűŶƂŦƕŵƔƊŭŨƍŬƊŷŶſ 5 ŬſūƂ, źſŦƁŨƊűƂźſƊŦũƁš ƋŶŽ ţƄƑŬŸƉŤƍŬƊŷŶſ 3 ŬſūƂ. ůƇŬ

šſŬŸƃšŸſűƇŭŷƐſ šſŬŶƑſŤŨƑŷŧŬƕƑſšžƐŬŸſųſŨŹƈƸŨůƐźŬŮŽŶƁųſŬŢźŤƊŦƄƑźŦſƌųƊŬŶſƍŬŪƇƐŷŤźš

ƎŨƑ 3.74 log CFU/šŵſų, źſŦƁŨƊűƂźſƊŦũƁš 5.14 logCFU/šŵſų, ƌűŶƂŦƕŵƔƊŭŨ 5.15 logCFU/š

ŵſų,  3.81 log CFU/šŵſų, ţƄƑŬŸƉŤ 3.67 log CFU/šŵſų, ūſŨŮŽŸƇųźſŦƁŨƊűƂźſƊŦũƁš ƋŶŽƌű

ŶƂŦƕŵƔƊŭŨ 5.07 log CFU/šŵſų, źſŦƁŨƊűƂźſƊŦũƁš ƋŶŽ ţƄƑŬŸƉŤ 3.63 log CFU/šŵſų. ŦƃƐŤųƂţƐſ

ţŷſųŸƕſűžŬūſŤŨƑſŬŸŽŪƁũƁƋųƐŬ  P < 0.05. ůƇŬšſŬūƇŨŸźŭŸŽƋŨŤƍŹƑƊŹžŬŷƐſ źſŦƁŨƊűƂźſƊŦũƁš 

ƋŶŽ ţƄƑŬŸƉŤ, źſŦƁŨƊűƂźſƊŦũƁš, ūſŨŮŽŸƇųźſŦƁŨƊűƂźſƊŦũƁš ƋŶŽƌűŶƂŦƕŵƔƊŭŨƋųƐŬƊơſŽŸƇų

ƍŬšſŬŹƈƸŨůƐźŬŮŽŶƁųſŬƊŦƄƑźŦſƌųƊŬŶſƍŬŪƇƐŷŤźš. 

ŸƕſŶžŭšſŬŸƃšŸſŴƆƐƍŬŶſŷƊŻƇſ šƐƉŷšžŭšſŬŮƇŬƊŮƄƑźŬŢźŤƊŦƄƑźŦſƌųƊŬŶſƍŬźſŹſŬūƂƐůƐſŬ

ųſ ŸƐŷŬŹƈſŧűƉŤƋũƐšŷŨŸźŭŹſŮŽŶƁųſŬţŷſųƠſƋƠƑŬŢźŤƊŦƄƑź ƋŶŽ šŷŨŸźŭƍŬźſŹſŬ

ŮŽƊűŨŦƂƑŬ, źſŹſŬơžšŨźŤ, źſŹſŬŸƕſƊŶžŨŻƆŭ, źſŹſŬūŽƊŶ ƊŦžƐŬŷƐſ: šſŬŸƃšŸſŢźŤţƕſŶžŨ 

ƋŶŽ ŷƁƎŶŷžŬ (2005) ƎŨƑƊŻžŨšſŬšŷŨŸźŭŹſƊŦƄƑźŦſƌųƊŬŶſƍŬŦƂƑŬŸƇŨ, ŦƂƑŬƊŬƇƐſ ƋŶŽ ƎŢƐƊŬƇƐſ

ūƂƐţžŨƊŶƄźšųſťſšũŽŹƈſŨŸƂŷƁƎŶ ƋŶŽ ũŽŹƈſŨŢƇŷŨƁŬ. ůƇŬšſŬšŷŨŸźŭűƇŭŷƐſ ƍŬūƅšũƇŷŴƐſŤūƂƐ

ƊšžŭťſšũŽŹƈſŨŢƇŷŨƁŬųƂšſŬŮƇŬƊŮƄƑźŬƊŦƄƑźŦſƌųƊŬŶſ. ŸƐŷŬũŽŹƈſŨŸƂŷƁƎŶűƇŭƍŬŦƂƑŬƊŬƇƐſ ƋŶŽ 

ƎŢƐƊŬƇƐſ ƋũƐŭƕƐűƇŭƍŬŦƂƑŬŸƇŨ. ŻƅƐŤƊūŷſ (2007) ƎŨƑƊŻžŨšſŬŷƁƎťŹſƊŦƄƑź Salmonella sp ƍŬŦƂƑŬƎšƐ

ŨƁŭ ƋŶŽ ƎŢƐƎšƐŸƇŨƍŬťƕſŬŷŬ 12 ũƇŷŴƐſŤūƂƐţžŨƊŶƄźšųſťſšũŽŹƈſŨ 5 ƊųƄźŤƍŬŬŽţźŬŹƈŷŤ

ŷƉŤťžŬţƄ: ƎŦūſŬƂ, ŸƂƌţŨũŽŭźŤ, ťžŬūŽŭƆŶƂ, ƎŦƊŸŨŪſ ƋŶŽ ŸƂŸžŨũŽŬſš. ůƇŬšſŬŷƁƎťűƇŭ

ƊŦƄƑź Salmonella ƍŬūƅšũƇŷŴƐſŤŦƂƑŬƎšƐŨƁŭūƂƐƊšžŭťſšũŽŹƈſŨƊųƄźŤŸƂƌţŨũŽŭźŤ ƋŶŽ ũŽŹƈſŨ

ƊųƄźŤƎŦƊŸŨŪſ, ťſšƊųƄźŤŸƂŸžŨũŽŬſš 2 ũƇŷŴƐſŤ ƋŶŽ ťſšƊųƄźŤťžŬūŽŭƆŶƂ 1 ũƇŷŴƐſŤ.  ťžŬ

ŸƇų űƑźųŨƑŷŧţŽŬŽ (2009) ƎŨƑŸƃšŸſšƐƉŷšžŭźſŹſŬ ƋŶŽ šſŬŮƇŬƊŮƄƑźŬŢźŤ Salmonella. ƍŬ

źſŹſŬ 5 ŦŽŬƁŨţƄ: ŸƇƑųơƆ, ŸƇƑųŮſ, ŦƂƑŬŸŽŹŷžŬ, ƎŸƑšźšŹŷſŬ ƋŶŽ ƋƠųūƂƐţžŨƊŶƄźšųſťſš
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ũŽŹƈſŨŷƁūŽŧſƊŢŨŨƇŤƌŨš ƋŶŽ ũŽŹƈſŨŨƇŤƌŨš ƊųƄźŤƎŦūſŬƂ ŬŽţźŬŹƈŷŤŷƉŤťžŬ. ũƇŷŴƐſŤ

ūžŤơƇŨūƂƐŬƕſųſŸƃšŸſƋųƐŬűƇŭšſŬŮƇŬƊŮƄƑźŬƊŦƄƑź Salmonella  ƋŶŽ űƇŭŷƐſƊŦƄƑźųƂţŷſųƠſƋƠƑŬ

ŹƈſŧūƂƐŸƅŨƋųƐŬŸƇƑųơƆťſšũŽŹƈſŨŨƇŤƌŨš.  šźŤţƕſ űƑźųŨƑŷŧţŽŬŽ (2010) ƎŨƑšŷŨŸźŭŹſƊŦƄƑź 

Salmonella ƍŬźſŹſŬŶſŷŭſŤŦŽŬƁŨ ƊŦžƐŬ: ŸƇƑųơƆ, ŶſŭŦƂƑŬŤƇŷ, ŧƕſŸŽŹƈžŨ ƋŶŽ ũƇƑųƊţƄƐźŤƍŬơƆ

ūƂƐţžŨƊŶƄźšųſťſšũŽŹƈſŨŷƁūŽŧſƊŢŨŨƇŤƌŨš. ťſššſŬšŷŨŸźŭűƇŭƊŦƄƑź Salmonella ƍŬūƅšƏ

ũƇŷŴƐſŤŧƇšƊŷžƑŬũƇƑųƊţƄƐźŤƍŬơƆ. ŸƇųűŽƎū űƑźųŨƑŷŧţŽŬŽ (2011) ƎŨƑšŷŨŸźŭŹſƊŦƄƑź 

Salmonella ƍŬźſŹſŬŮƅŤƋũƐŤŸƕſƊŶžŨŻƆŭŭſŤŦŽŬƁŨ ƊŦžƐŬ: ŢƇƑŷůžš, ŶſŭơƆ, ŮƇƐŬŮſ, ƋƠųƊŢƇƑſ 

ƋŶŽ ŬƕƑſŹŷſŬūƂƐţžŨƊŶƄźšųſťſšũŽŹƈſŨŷƁūŽŧſƊŢŨŨƇŤƌŨš. ůƇŬšſŬšŷŨŸźŭűƇŭƊŦƄƑź 

Salmonella ƍŬūƅšƏũƇŷŴƐſŤŧƇšƊŷžƑŬŬƕƑſŹŷſŬƋųƐŬŭƕƐűƇŭƊŦƄƑźŦſƌųƊŬŶſ. ƎŸŷƁƊŸŬ űƑźųŨƑŷŧ

ţŽŬŽ (2016) ƎŨƑŸƃšŸſŦźšŹſţŷſųŸƐƉŤūſŤŨƑſŬťƅŶŽŦƂŭ ƋŶŽ šſŬŸƇųūƉŭŮŽŸƁŨūƁűſŭƍŬ

šſŬŶƑſŤůžšŸƇŨťſšũŽŹƈſŨŸƇŨƍŬŬŽţźŬ ŹƈŷŤŷƉŤťžŬ. ũƇŷŴƐſŤūƂƐŬƕſųſŸƃšŸſųƂůžšŹźųŶſŭ, 

ůžšŸŽŹƈžŨ ƋŶŽ ůžššŽŶƕſŮƂ ŦƃƐŤƊšžŭũƇŷŴƐſŤųſťſšũŽŹƈſŨūſŨŹƈŷŤ, ũŽŹƈſŨŢƇƑŷŨƁŬ ƋŶŽ 

ũŽŹƈſŨūƇƐŤŢžŬţƕſ. ŷƁūƂšſŬšŷŨŸźŭţƄ: ŭƕƐŶƑſŤ, ŶƑſŤŨƑŷŧŬƕƑſŸŽźſŨ, ŶƑſŤŨƑŷŧƌűƊūŦƉųƊűƂųžŤ

šſŬƊŬŨ, ƌŦŨƉųƎŭţſƌŭƊŬŨ ƋŶŽ ƋţŶŦƉųƎŻƌŮţƈƕƎŵ. ůƇŬťſššſŬšŷŨŸźŭűƇŭŷƐſũŽŹƈſŨ

ŢƇŷŨƁŬųƂšſŬŮƇŬƊŮƄƑźŬƊŦƄƑźťƅŶŽŦƂŭŹƈſŧūƂƐŸƅŨ, ůžšūƂƐųƂšſŬŮƇŬƊŮƄƑźŬŹƈſŧƋųƐŬůžšŸŽŹƈžŨ ƋŶŽ ůƇŬ

šſŬŶƑſŤ ƋųƐŬŶƑſŤŨƑŷŧƋţŶŦƉųƎŻƌŮţƈƕƎŵŨƔŸſųſŨŹƈƸŨůƐźŬšſŬŮƇŬƊŮƄƑźŬŢźŤƊŦƄƑźťƅŶŽŦƂŭƎŨƑ

ŹƈſŧūƂƐŸƅŨƊŪƁŤ 58%. 
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2.3 ŢźŭƊŢŨƋŬŷţŷſųţƁŨƍŬšſŬŸƃšŸſ 

ŢźŭƊŢŨƋŬŷţŷſųţƁŨŢźŤšſŬŸƃšŸſŸŽƋŨŤŨžƐŤƋůŬŷſŨŶƅƐųŬƂƑ: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ƋůŬŷſŨūƂ 2.1 ŸŽƋŨŤŢźŭƊŢŨƋŬŷţŷſųţƁŨŢźŤšſŬŸƃšŸſ 

2.4 ŬƁŧſųţƕſŸžŭƍŬūſŤŮŽũƁŭžŨ 

š. ƊŦƄƑźťƅŶŽŦƂŭūžŤơƇŨ: ơſŧƊŪƁŤŸƁƐŤūƂƐųƂŦƂŷƁŨŢŽƠſŨŬƑźŧūƂƐƊŻƇſŭƕƐŸſųſŨƊŭƁƐŤƊŹžŬƎŨƑŨƑŷŧ

ũſƊŮƇƐſ, ųƂƌţŤŸƑſŤťƅŶžŤūƂƐŭƕƐŦžŭŦƑźŬ, ųƂūžŤűŷšūƂƐũƑźŤšſŬƍŦƑźžźšŦƂƊťŬ ƋŶŽ űŷšūƂƐŭƕƐũƑźŤšſŬ

ƍŦƑźžźšŦƂƊťŬ ƊŦžƐŬŷƐſ: ƋŭžšūƂƊŵŧ, ƎŷŵžŸƔ, ŴƂŸƔ ƋŶŽ ƌŮŵƌũŦƇŷ. ŸƁƐŤūƂƐųƂŦƂŷƁŨƊŹƈƇƐſŬƂƑ ųƂūžŤŸƁƐŤūƂƐ

ƊŮžŬŮŽƌŹŧŨ ƋŶŽ ŸƁƐŤūƂƐƊŮžŬƌūŨũƕƐŸƁƐŤūƂƐųƂŦƂŷƁŨźƄƐŬ ŹƈƄ ŸƁƐŤūƂƐųƂŦƂŷƁŨŨƑŷŧšžŬ. 

Ţ. ƊŦƄƑźŦſƌųƊŬŶſ: ƊŮžŬƋŭžšūƂƊŵŧƋšŵųŶƇŭ, ųƂŻƆŭŻƐſŤƊŮžŬūƐźŬ, ŭƕƐŸſųſŨŸƑſŤŸŽŮƕ. 

ƊŮžŬƋŭžšūƂƊŵŧūƂƐšƕƐƊšƂŨƊŮžŬƌūŨƎŨƑŢƑźŬŢƑſŤŸƆŤ, ƊŮžŬŸſƊŹŨūƂƐƊŻžŨƍŹƑźſŹſŬƊŮžŬűƁŨ ƋŶŽ ŸƇƐŤ

ůƇŬŸŽūƑźŬũƕƐŶŽŭƇŭūſŤƊŨƂŬźſŹſŬŢźŤţƇŬ ƋŶŽ ŸžŨ.  

ţ. šſŬūƕſţŷſųŸŽźſŨ: ơſŧƊŪƁŤšſŬšƕſťžŨ ŹƈƄ ŹƈƸŨůƐźŬŸƁƐŤūƂƐƋŮšŮźųūƂƐŭƕƐũƑźŤšſŬźźš

ťſšŸƁƐŤūƂƐƊŻƇſũƑźŤšſŬ ƊűƄƐźƊŻžŨƍŹƑųƂţŷſųŮźŨƎű ƋŶŽ ƊŮžŬūƂƐŮŽťžšũſŢƃƑŬ.  

Ç ŬƕƑſƊŮƄƐźŧūƂƐƍŦƑƍŬšſŬūƇŨŸźŭ 

- CH3COOH, C6H10O8, 

KMnO4, NaHCO3 ƋŶŽ NaCl. 

- ŶŽŨžŭţŷſųƊŢžƑųŢƅƑƑŬŢźŤŬƕƑſ
ƊŮƄƐźŧ 0.1%, 0.5% ƋŶŽ 1% 

Ç ŷƁūƂšſŬūƕſţŷſųŸŽźſŨ 

- ŶƑſŤƌŨŧšƇŤ 
- ƋŦƐƎŷƑ 15 ŬſūƂ 

Ç ŹƈƸŨůƐźŬšſŬƊŮƄƑźŬŢźŤƊŦƄƑź  

ťƅŶŽŦƂŭƍŬůžšŸƇŨ 

Ç šŷŨŸźŭŹſ 

- ƊŦƄƑźťƅŶŽŦƂŭūƇƐŷƎŮ 
- ƊŦƄƑźŦſƌųƊŬŶſ 

Ç ŢƕƑųƆŬŢźŤšſŬŸƃšŸſ 

ü ŷƁūƂšſŬūƕſţŷſųŸŽźſŨůžšŸƇŨ 

ü ŮŽŸƁŨūƁűſŭŢźŤŬƕƑſƊŮƄƐźŧƋũƐŶŽŦŽŬƁŨūƂƐ

ƍŦƑƍŬšſŬūƕſţŷſųŸŽźſŨůžšŸƇŨ 

ü ţŷſųƋũšũƐſŤŢźŤůžšŸƇŨƋũƐŶŽŦŽŬƁŨƍŬ

šſŬūƕſţŷſųŸŽźſŨ 

ü šſŬŮƇŬƊŮƄƑźŬŢźŤƊŦƄƑźťƅŶŽŦƂŭƍŬůžšŸƇŨ 

ü šſŬţžŨƋŧš ƋŶŽ ŴžƑŤŴƄŬƊŦƄƑźŦſƌųƊŬŶſ 

ü ţŷſųƊơſŽŸƇųƍŬšſŬŬƕſƍŦƑūſŨƊţųƂƊŢƇƑſ

ƍŬšſŬūƕſţŷſųŸŽźſŨ ƋŶŽ ţŷſų

ŮźŨūſŤŨƑſŬťƅŶŽŦƂŭŢźŤůžšŸƇŨ 
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Ť. ŬƕƑſƊŮƄƐźŧ: ơſŧƊŪƁŤūſŨŶŽŶſŧūƂƐƊŮžŬƊŬƄƑźŨƉŷšžŬ źſŨųƂūſŨƊţųƂƠƃƐŤŦŽŬƁŨ ŹƈƄ Źƈſŧ

šŷƐſƠƃƐŤūƂƐƊŮžŬũƇŷŶŽŶſŧ ƋŶŽ ŶŽŶſŧŴƆƐƍŬūſŨŦŽŬƁŨƠƃƐŤūƂƐƊŮžŬƌũƊŻžŨƍŹƑŶŽŶſŧ. ũƇŷŴƐſŤƌŦ

ŨƉųţƈƔƎŵŨƔ ŹƈƄ ŬƕƑſũſŬūƂƐŶŽŶſŧƍŬŬƕƑſ. 

ť. ůžšŸƇŨ: ůžšŸƇŨţƄűƄŨūƂƐţƇŬƊŻƇſŬƕſƊźƇſŸƐŷŬƍŨŸƐŷŬŹŬƃƐŤŢźŤűƄŨųſŮŽšźŭƊŢƇƑſƍŬšſŬŮƅŤ

ƋũƐŤźſŹſŬ ŹƈƄ ŬƕſƊźƇſųſŭƕŶƁƌűš ƊŦžƐŬŷƐſ: ơſš, ƍŭ, Żſš Ũźš ŹƈƄ ŶƕſũƇƑŬ. 
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űſšūƂ 3 

ŷƁūƂšſŬŸƃšŸſ 

3.1 šſŬźźšƋŭŭšſŬŸƃšŸſ 

3.1.1 šſŬšƕſŬƇŨƊŬƄƑźƍŬ 

šſŬŸƃšŸſţžƑŤŬƂƑƋųƐŬŸƃšŸſŴƆƐƍŬŻƆŭƋŭŭšſŬūƇŨŶźŤƋůŬšſŬūƇŨŶźŤƋŭŭ 

Completely Randomized Design: CRD 2 x 2 ţƄ: ŸƃšŸſŸźŤŷƁūƂ ƋŶŽ ƊŻžŨšſŬūƇŨŶźŤŸźŤŦƕƑſ.  

3.1.2 šſŬţžŨƊŶƄźšűƄƑŬūƂƐ 

- ŸŽŪſŬūƂƐƊšžŭũƇŷŴƐſŤ ƋųƐŬƊšžŭųſťſšũŽŹƈſŨŷƁūŽŧſƊŢŨŨƇŤƌŨš ƋŶŽ       

ũŽŹƈſŨŨƇŤƌŨš ƊųƄźŤƎŦūſŬƂ ŬŽţźŬŹƈŷŤŷƉŤťžŬ. ƊŬƄƐźŤťſšŷƐſƊŮžŬŸŽŪſŬūƂƐųƂţŷſųŸŽŨŷš

ƍŹƑƋšƐšſŬŸƃšŸſ.  

- ŸŽŪſŬūƂƐŨƕſƊŬƂŬšſŬŸƃšŸſ ƋųƐŬŹƑźŤūƇŨŶźŤťƅŶŽŦƂŭŷƁūŽŧſŢźŤűſšŷƁŦſŦƂ

ŷŽŷƁūŽŧſ ţŽŬŽŷƁūŽŧſŸſŨūƕſųŽŦſŨ ųŽŹſŷƁūŽŧſƎŶƋŹƐŤŦſŨ. 

3.1.3 ƎŶŧŽƊŷŶſšſŬŸƃšŸſ 

- ƎŶŽŧŽƊŷŶſŢźŤšſŬƊšžŭũƇŷŴƐſŤ ƋųƐŬƎŨƑŶƇŤƊšžŭũƇŷŴƐſŤ 2 ţžƑŤţƄ: ţžƑŤūƂ 1 ƍŬ

ƊŨƄźŬűƃŨŸŽűſ ŮƁ 2017 ŹƈžŤťſšƎŨƑũƇŷŴƐſŤƋŶƑŷ šƕŬƕſƎŮūƇŨŸźŭŷƁūƂšſŬŹƈƸŨůƐźŬŢźŤƊŦƄƑźťƅŶŽ

ŦƂŭƌŨŧŷƁūƂšſŬŶƑſŤƌŨŧšƇŤ ƋŶŽ ţžƑŤūƂ 2 ƍŬƊŨƄźŬšžŬŧſ ŮƁ 2017  ŹƈžŤťſšūƂƐƎŨƑũƇŷŴƐſŤ ųſ

ūƇŨŸźŭŷƁūƂšſŬŹƈƸŨůƐźŬšſŬŮƇŬƊŮƄƑźŬŢźŤƊŦƄƑźťƅŶŽŦƂŭƍŬůžšŸƇƇŨ ƌŨŧŷƁūƂšſŬƋŦƐƎŷƑ 15 ŬſūƂ. 

- ƎŶŧŽƊŷŶſŢźŤšſŬŸƃšŸſƍŬŹƑźŤūƇŨŶźŤƊŶƂƐųƋũƐ űƃŨŸŽűſ Źſ ƊŨƄźŬũƅŶſ ŮƂ 

2017.  

3.2 ŮŽŦſšźŬšſŬŸƃšŸſ 

3.2.1 šſŬţžŨƊŶƄźšŮŽŦſšźŬ 

ƍŬŸƃšŸſţžƑŤŬƂƑ ƎŨƑţžŨƊŶƄźšƊźƇſũƇŷŴƐſŤůžš 5 ŦŽŬƁŨ ŦƃƐŤŮŽšźŭųƂůžšŹźųŶſŭ, 

ůžšŹźųŮƑźų, ůžšŹźųƊŮ, ůžšŸŽŹƈžŨ ƋŶŽ ţſŷūźŤ ƊŮžŬůžšūƂƐŬƁŧƇųŭƕŶƁƌűšŹƈſŧƍŬŦƂŷƁŨŮŽťƕſ

ŷžŬŢźŤţƇŬŶſŷ. ŬƕƑſƊŮƄƐźŧūƂƐƊźƇſųſūƕſţŷſųŸŽźſŨůžšŸƇŨƊŮžŬŬƕƑſƊŮƄƐźŧūƂƐųƂţŷſųŮźŨƎűũƕƐůƆƑŭƕŶƁ

ƌűš, ŶſţſŭƕƐƋűŤ ƋŶŽ ŹſŦƄƑƎŨƑŤƐſŧ. ŬƕƑſƊŮƄƐźŧūƂƐŬƕſųſūƇŨŸźŭ ŮŽšźŭųƂ 5 ŦŽŬƁŨţƄ: źſŦƁŨ 

źſƊŦũƁš, źſŦƁŨŦƂũŵƁš, ƌŦŨƉųƎŭţſƌŭƊŬŨ, ƌűƊūŦƉųƊűƂųžŤšſŬƊŬŨ ƋŶŽ ƌŦŨƉųţƈƕƎŵŨƔ. 
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3.2.2 šſŬšƕſŬƇŨťƕſŬŷŬũƇŷŴƐſŤŢźŤŮŽŦſšźŬ 

- ũƇŷŴƐſŤůžšŸƇŨ 5 ŦŽŬƁŨƊŮžŬ: 

C = ůžšŹźųŮƑźų     

H = ůžšţſŷūźŤ  

K = ůžšŹźųŶſŭ     

L = ůžšŸŽŹƈžŨ 

S = ůžšŹźų  

- ŬƕƑſƊŮƄƐźŧ 5 ŦŽŬƁŨūƂƐƍŦƑƍŬšſŬŹƈƸŨůƐźŬƊŮžŬ: 

T0 = ƌũŮƉŭūƉŭ           T1 = ŬƕƑſ 

T2 = źſŦƁŨźſƊŦũƁš                T3 = ƌŦŨƉųƎŭţſƌŭƊŬŨ 

T4 = źſŦƁŨŦƂũŵƁš                    T5 = ƌűƊūŦƉųƊűƂųžŤšſŬƊŬŨ 

T6 = ƌŦŨƉųţƈƕƎŵŨƔ 

3.2.3 ŷƁūƂŸƅƐųũƇŷŴƐſŤŢźŤŮŽŦſšźŬ 

šſŬŸƅƐųũƇŷŴƐſŤŮŽŦſšźŬƋųƐŬ ŦƄƑƊźƇſůžšŸƇŨťſšƋųƐţƑſƍŬũŽŹƈſŨŷƁūŽŧſƊŢŨŨƇŤ

ƌŨš ƋŶŽ ũŽŹƈſŨŨƇŤƌŨš ũƇŷŴƐſŤůžšŸƇŨũŽŹƈſŨŶŽ 5 ŦŽŬƁŨţƄšžŬ, ŦŽŬƁŨŶŽ 1 šƁƌŶšŵſų. 

ŶŷųūžŤơƇŨųƂ 20 ũƇŷŴƐſŤ. ůžšƋũƐŶŽũƇŷŴƐſŤůžšŸƇŨƋųƐŬ ƋŧšźźšťſššžŬ ƌŨŧƍŦƑűſŦŽŬŽŭžŬ

ťƅūƂƐŮſŸŽťſšƊŦƄƑźƊűƄƐźŮƑźŤšžŬšſŬŮƇŬƊŮƄƑźŬťſšűſŧŬźš ƋŶŽ ũƇŷŴƐſŤũƑźŤƊšžŭƎŷƑƍŬŸŽűſŭūƂƐ

ŭƕƐƊŻžŨƍŹƑťƅŶŽŦƂŭūƂƐųƂŴƆƐƍŬũžŷŴƐſŤƊűƂƐųťƕſŬŷŬ ŹƈƄ ŹƈƸŨůƐźŬŶƇŤťƇŬšŷƐſťŽƎŨƑŷƁƊţſŽ ŭƕƐţŷŬƊšƂŬ 36 

ŦƇƐŷƌųŤ ŹƈžŤťſšƎŨƑũƇŷŴƐſŤųſƋŶƑŷšƕŬƕſųſƊŻžŨšſŬūƇŨŸźŭūžŬūƂ.  

3.3 ŢƕƑųƆŬšſŬŸƃšŸſ 

3.3.1 ŭžŬŨſŢƕƑųƆŬšſŬŸƃšŸſ 

š. ŷƁūƂŹƈƸŨůƐźŬšſŬŮƇŬƊŮƄƑźŬŢźŤŦƄƑźťƅŶŽŦƂŭƍŬůžšŸƇŨ 

 ŷƁūƂŹƈƸŨůƐźŬšſŬŮƇŬƊŮƄƑźŬŢźŤƊŦƄƑźťƅŶŽŦƂŭƍŬůžšŸƇŨ ƋųƐŬƍŦƑŬƕƑſƊŮƄƐźŧ 5 ŦŽŬƁŨ 

ƋũƐŶŽŦŽŬƁŨŪƄšƋŭƐŤźźšƊŮžŬ 3 ŶŽŨžŭţŷſųƊŢžƑųŢƅƑŬ ƋŶŽ ƎŨƑƊŻžŨšſŬŸƃšŸſŷƁūƂƐšſŬŹƈƸůƐźŬŴƆƐ 2 

ŷƁūƂţƄ: ŷƁūƂšſŬŶƑſŤƌŨŧšƇŤ ƋųƐŬŬƕſƊźƇſůžšŸƇŨ 100 šŵſų ŶƑſŤƍŬŬƕƑſ ƋŶŽ ŬƕƑſƊŮƄƐźŧ (T1-T6) ƍŬ

ŭƕŶƁųſŨ 1 ŶƁŨ, ŹƈžŤťſšŬžƑŬ ŮŽƎŷƑ 5 ŬſūƂ ƊűƄƐźƍŹƑůžšŸŽƊŨžŨŬŒƑſ ƋŶƑŷťƃƐŤŬŒſƎŮŮžƐŬŨƑŷŧŷƁūƂŮſŸŽ

ťſšƊŦƄƑź ƋŶŽ ƍŦƑůžšŸƇŨūƂƐŭƕƐŶƑſŤ (T0) ƊŮžŬũƇŷŮƉŭūƉŭ. ŸƕſŶžŭšſŬŹƈƸŨůƐźŬŨƑŷŧŷƁūƂƋŦƐƋųƐŬŮŽ

ũƁŭžŨţƄšžŬšžŭŷƁūƂšſŬŶƑſŤƌŨŧšƇŤƋũƐťŽƋŦƐƎŷƑ 15 ŬſūƂ. 
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Ţ. šſŬšŷŨŬžŭŮŽŶƁųſŬťƅŶŽŦƂŭūžŤơƇŨŮŽũƁŭžŨ: 

1). ŬƕſƊźƇſũƇŷŴƐſŤůžšŸƇŨūƂƐŮžƐŬƋŶƑŷ 25 šŵſų ŶƇŤƍŬŢŷŨƋšƑŷŨƑŷŧƊũžšŬƁšūƂƐŮźŨ

ƊŦƄƑźƋŶƑŷũƄƐų 0.85 % NaCl  ťƕſŬŷŬ 225 ųƂŶƂŶƁŨ ƋŶƑŷŸžƐŬŢŷŨƋšƑŷƍŹƑƊŢƇƑſšžŬťŽƎŨƑūſŨŶŽŶſŧ

ũƇŷŴƐſŤƊŢžƑųŢƅƑŬ 10
-1, ŹƈžŤťſšŬžƑŬ ƊŻžŨšſŬƊťƄźťſŤŶŽŶſŧūſŨũƇŷŴƐſŤƍŹƑƎŨƑţŷſųƊŢžƑųŢƅƑŬ 10-2, 

10-3,10-4 ƋŶŽ 10-5 ũſųŶƕſŨžŭ. 

2). ŬƕſƊźƇſũƇŷŴƐſŤƍŬƋũƐŶŽţŷſųƊŢžƑųŢƅƑŬ 10-3, 10-4 ƋŶŽ 10-5 ųſšŷŨŸźŭ ƌŨŧ

šſŬŮƂƋŮŨƊźƇſ0.1 ųƂŶƂŶƁŨƍŬƋũƐŶŽũƇŷŴƐſŤŶƇŤƍŬźſŹſŬƋŢŤ PCA ƋŶƑŷšŽťſŧƊŦƄƑź. ƍŬƋũƐ

ŶŽŨžŭţŷſųƊŢžƑųŢƅƑŬŮŽũƁŭžŨšſŬšŷŨŸźŭŴƆƐ 2 ŦƕƑſ. 

3). ŬƕſƎŮŭƇƐųƍŬũƆƑŭƇƐųƊŦƄƑźūƂƐźƅŬŹŽűƆų 35̄ C ƊŮžŬƊŷŶſ 48 ŦƇƐŷƌųŤ. 

4). šŷŨŬžŭťƕſŬŷŬƌţƌŶŬƂ ƋŶŽ šſŬţƁŨƎŶƐƌţƌŶŬƂŢźŤťƅŶƁŬŦƂūžŤơƇŨ ƌŨŧƊŶƄźš

ŬžŭťſšťſŬźſŹſŬŶƑƉŤƊŦƄƑźūƂƐųƂƌţƌŶŬƂŴƆƐŶŽŹŷƐſŤ 25-250 ƌţƌŶŬƂ ƋŶƑŷţƁŨƎŶƐťƕſŬŷŬťƅŶŽŦƂŭũƕƐ

ũƇŷŴƐſŤźſŹſŬ 1 šŵſų ƌŨŧųƂŹƇŷƠƐŷŧƊŮžŬ CFU (Colony Forming Unit). (Bennett and Gayle, 

1998). ŬƕſƊźƇſƌţƌŶŬƂūƂƐƎŨƑųſūƉŭƊŮžŬƊŮƂƊŦžŬƊűƄƐźŮƉŭūƉŭŮŽŸƁŨūƁűſŭŢźŤŬƕƑſƊŮƄƐźŧũƐſŤƏ. 

ţ. šſŬšŷŨŸźŭƊŦƄƑźŦſƌųƊŬŶſŮŽũƁŭžŨŨžƐŤŬƂƑ: 

1). ŬƕſƊźƇſũƇŷŴƐſŤůžšŸƇŨūƂƐŮžƐŬƋŶƑŷ 25 šŵſų ŶƇŤƍŬŢŷŨƋšƑŷ ŨƑŷŧƊũžšŬƁšūƂƐŮźŨ

ƊŦƄƑźƋŶƑŷũƄƐų 0.85 % NaCl  ťƕſŬŷŬ 225 ųƂŶƂŶƁŨ ƋŶƑŷŸžƐŬŢŷŨƋšƑŷƍŹƑƊŢƇƑſšžŬťŽƎŨƑūſŨŶŽŶſŧ

ũƇŷŴƐſŤƊŢžƑųŢƅƑŬ 10
-1, ŹƈžŤťſšŬžƑŬ ƊŻžŨƍŹƑūſŨŶŽŶſŧƊťƄźťſŤƍŹƑƎŨƑţŷſųƊŢžƑųŢƅƑŬ 10-2, 10-3,10-4 

ƋŶŽ 10-5 ũſųŶƕſŨžŭ. 

2). ŬƕſƊźƇſūſŨŶŽŶſŧƋũƐţŷſųƊŢžƑųŢƅƑŬųſšŷŨŸźŭ ƌŨŧšſŬŮƂƋŮŨƊźſũƇŷŴƐſŤŶŽ 

0.1 ųƂŶƂŶƁŨŶƇŤƍŬźſŹſŬƋŢŤ XLD Agar ƋŶƑŷšŽťſŧƊŦƄƑź. ƍŬƋũƐŶŽŨžŭţŷſųƊŢžƑųŢƅƑŬŮŽũƁŭžŨ

šſŬšŷŨŸźŭŴƆƐ 2 ŦƕƑſ. 

3). ŬƕſƎŮŭƇƐųƍŬũƆƑŭƇƐųƊŦƄƑźūƂƐźƅŬŹŽűƆų 35ÁC ƊŮžŬƊŷŶſ 24-48 ŦƇƐŷƌųŤ. źƐſŬůƇŬƌŨŧ

šſŬŬžŭťƕſŬŷŬƌţƌŶŬƂ (ŬžŭƋŧšŸƂŢźŤƌţƌŶŬƂ) ƋŶŽ ŸžŤƊšŨŶžšŸŽŬŽƌţƌŶŬƂŢźŤƋŭžšūƂƊŵŧ

ŨžƐŤŬƂƑ: 

- ƌţƌŶŬƂ Salmonella sp. ťŽųƂťƅŨŸƂŨƕſŨƑſŬƊūƁŤŢźŤƌţƌŶŬƂ. 

- ƌţƌŶŬƂŢźŤ Shigella sp. ťŽųƂŸƂƍŸ ƋŶŽ ŭƕƐųƂŸƂŨƕſ. 

ŬƕſƊźƇſƌţƌŶŬƂƑūƂƐƎŨƑųſţƁŨƎŶƐƊŮžŬƊŮƂƊŦžŬƊűƄƐźŮƉŭūƉŭŮŽŸƁŨūƁűſŭŢźŤŬƕƑſƊŮƄƐźŧũƐſŤƏ. 
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Ť. šſŬţžŨƋŧš ƋŶŽ ŴžƑŤŴƄŬƊŦƄƑźŦſƌųƊŬŶſ  

¶ šſŬţžŨƋŧš ƋŶŽ šſŬŧƑźųŸƂƋšŵų: ŬƕſƊźƇſƋũƐŶŽƌţƌŶŬƂ ŹƈƄ ƎźƌŦƊŶŨūƂƐ

ƊšƂŨŢƃƑŬƍŬźſŹſŬŶƑƉŤƊŦƄƑź ƋŶŽ ƊŢƐŧŶƇŤƍŬźſŹſŬźƂšţžƑŤƊűƄƐźƍŹƑƎŨƑƊŦƄƑźŭƕŶƁŸƅŨ. ŬƕſƊźƇſƊŦƄƑźŭƕŶƁ

ŸƅŨūƂƐƎŨƑųſŧƑźųŸƂƋšŵų ƊűƄƐźŸƃšŸſŻƆŭŻƐſŤŶžšŸŽŬŽŢźŤƊŦƄƑźŦſƌųƊŬŶſƌŨŧŸžŤƊšŨůƐſŬšƑźŤťƅ 

ŶŽūžŨ Compound Microscope ƍŬšƕſŶžŤŢŽŹŧſŧ 100 ƊūƇƐſ.  ŷƁūƂšſŬŧƑźųŸƂƋšŵųŮŽũƁŭžŨŨžƐŤŬƂƑ:  

1). ŴźŨŬƕƑſšžƐŬ 1 ŴźŨƍŸƐƊūƁŤƋůƐŬŸŽƎŶŸƔƋŶƑŷƊŢƐŧƊŦƄƑźŶƇŤšŽťſŧźźšƍŸƐ Smear. 

ťſšŬžƑŬƊŻžŨƍŹƑƊŦƄƑźũƁŨƋůŬŸŽƎŶŸƔŨƑŷŧšſŬŬƕſƊźƇſƎŮŶƇŬƊūƁŤƋŮŷƎŲ (Fixation) šŽũƉŤƊŹƈƇƑſ 90.  

2). ŴźŨŸƂ Crystal violet ƍŹƑŪƑŷųŻźŧ Smear ƎŷƑŮŽųſŬ 30 ŷƁŬſūƂƋŶƑŷŶƑſŤźźš

ŨƑŷŧŬƕƑſšžƐŬ. 

3). ŴźŨūſŨŶŽŶſŧ Iodine ƍŸƐŮŽųſŬ 30 ŷƁŬſūƂƋŶƑŷŶƑſŤźźšŨƑŷŧƊŹƈƇƑſƊźũſƌŬ

Ŷ 95% ťƇŬšŷƐſťŽŭƕƐųƂŸƂųƐŷŤŶŽŶſŧźźšųſ (ƋũƐŭƕƐƊšƂŬ 20 ŷƁŬſūƂ) ƋŶƑŷŶƑſŤŨƑŷŧ ŬƕƑſšžƐŬūžŬūƂ

ƌŨŧƍŹƑŬƕƑſƎŹƈůƐſŬţƐźŧƏ. 

4). ŴźŨŸƂ Safranin O ƍŹƑŪƑŷųŻźŧ Smear ƎŷƑŮŽųſŬ 30 ŷƁŬſūƂƋŶƑŷŶƑſŤźźš

ŨƑŷŧŬƕƑſšžƐŬ ƋŶŽ ŮŽƍŹƑƋŹƑŤūƂƐźƅŬŹŽűƆųŹƑźŤ. ŹƈžŤťſšŬžƑŬŬƕſƎŮŸžŤƊšŨƊŭƁƐŤŻƆŭŻƐſŤŶžšŸŽŬŽ 

ƋŶŽ šſŬũƁŨŸƂŨƑŷŧšƑźŤťƅŶŽūžŨ Compound Microscope ūƂƐšƕſŶžŤŢŽŹŧſŧ 100X  (ťžŬŸƇų ƋŶŽ 

ũƅŶſűźŬ, 2014) . 
 

¶ šſŬšŷŨŸźŭŹſƊźžŬƎŦųƔţſũſƊŶŨŸƔ (Catalase): šſŬšŷŨŸźŭŹſƊźžŬ  

ƎŦųƔţſũſƊŶŨŸƔ (Catalase) ŨƑŷŧšſŬŴźŨƎŻƌŨŵƊťŬƊűƂźžźšƎŦŨƔ (H2O2) ƍŸƐťƅŶžŤŢźŤƊŦƄƑź. ŪƑſ

ŭƕŶƁƊŷŬūƂƐųƂƊŦƄƑźųƂŰźŨƊšƂŨŢƃƑŬ ŸŽƋŨŤŷƐſƋŭžšūƂƊŵŧƊŹƈƇƐſŬžƑŬųƂƊźŬƎŦųƔ Catalase, ŪƑſŭƕŶƁƊŷŬūƂƐųƂ

ƊŦƄƑźŭƕƐųƂŰźŨƊšƂŨŢƃƑŬ ŸŽƋŨŤŷƐſ ƋŭžšūƂƊŵŧƊŹƈƇƐſŬžƑŬŭƕƐųƂƊźŬƎŦųƔ Catalase (ťžŬŸƇų ƋŶŽ ũƅŶſ

űźŬ, 2014) 

¶ šſŬšŷŨŸźŭŴžƑŤŴƄŬƊŦƄƑźŦſƌųƊŬŶſƍŬźſŹſŬƋŢŤ TSI Agar: źſŹſŬƋŢŤ 

Triple Sugar Iron Agar (TSI Agar) ƋųƐŬƍŦƑƋŧšţŷſųƋũšũƐſŤŢźŤƋŭžšūƂƊŵŧƍŬšƅƐų 

Enterobacteriaceae ƌŨŧšſŬŸžŤƊšŨšſŬơžšŧƐźŧţſŵƔƌŭƎŻƊŨŵŨ ƋŶŽ šſŬŸƑſŤƎŻƌŨŵƊťŬ

ŦžŬƎŲŨƔ. ŷƁūƂšſŬšŷŨƋųƐŬŬƕſƊźƇſŬƕſƌţƌŶŬƂūƂƐţſŨŷƐſƊŮžŬƊŦƄƑźŦſƌųƊŬŶſ ƋŶŽ Shigella sp. ƎŮ

ŶƑƑƉŤƊŦƄƑźƍŬŹƈźŨūƇŨŸźŭźſŹſŬŶƑƉŤƊŦƄƑź triple sugar iron agar (TSI) ƌŨŧŷƁūƂƋūŤƊŦƄƑźŶƇŤšƇƑŬ

ŹƈźŨ (Stab) ƋŶƑŷŬƕſƎŮŭƇƐųƎŷƑūƂƐźƅŬŹŽűƆų 37ÁC ƊŮžŬƊŷŶſ  24 ŦƇƐŷƌųŤ ƋŶƑŷšŷŨůƇŬƌŨŧŸžŤƊšŨ

šſŬŮƐƉŬƋŮŤŶžšŸŽŬŽŢźŤźſŹſŬŶƑƉŤƊŦƄƑź TSI ŨžƐŤšƐſŷţƄ: 
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- ŪƑſƊŮžŬ Salmonella sp. źſŹſŬŮƐƉŬŸƂ ƊŮžŬŸƂƋŨŤƊūƁŤůƁŷźſŹſŬ ƋŶŽ ƊŮžŬŸƂƊŹƈƄźŤ

ūƂƐšƇƑŬŹƈźŨ (Red slant / Yellow butt, ŸžŬŧſŶžšƊŮžŬ K/A ) ŸŽƋŨŤŷƐſƊšƂŨšſŬơžšŬƕƑſũſŬ 

Glucose, ƊšƂŨšſŬŸƑſŤƋšƒŸ źſŹſŬųƂŻźŧƋŧš ŹƈƄ ųƂŲźŤźſšſŨ ƋŶŽ źſŹſŬŮƐƉŬƊŮžŬŸƂŨƕſūƂƐ

šƇƑŬŹƈźŨ ƋŶŽ ƊŮžŬŸƂƋŨŤƊūƁŤůƁŷźſŹſŬ (Crack in or lifting of Agar + Black precipitate in the 

Agar, ŸžŬŧſŶžšƊŮžŬ G + H2S), ŹƈƄ ŭſŤŸſŧűžŬƊŮžŬ K/A+H2S ƊŦžƐŬ Salmonella sp. typhi ŸƐŷŬ 

Shigella sp.ťŽƍŹƑůƇŬšſŬūƇŨŶźŤƊŮžŬ K/A . (ŷſŬƅŨ, 2552). 

¶ šſŬūƇŨŸźŭţŷſųūƇŬũƕƐźƅŬŹŽűƆų ƋŶŽ ƊŹƈƇƑſƊźũſƌŬŶŢźŤƊŦƄƑźŦſƌųƊŬŶſ 

- šſŬūƇŨŸźŭţŷſųŸſųſŨūƇŬũƕƐźƅŬŹŽűƆų: ŬƕſƊźƇſƊŦƄƑźūƂƐƋŧšƍŹƑŭƕŶƁŸƅŨƋŶƑŷųſ

ūƇŨŸźŭšſŬťŽƊŶƂŬƊũƂŭƌũƍŬźſŹſŬƋŢŤ XLD Agar źƂšţžƑŤ ƋŶƑŷŬƕſųſūƇƇŨŸźŭšſŬťŽƊŶƂŬ

ƊũƂŭƌũ ƋŶŽ ŶźŨŦƂŷƁŨŢźŤƊŦƄƑźƍŬźƅŬŹŽűƆų  37ÁC, 40ÁC,  45ÁC  Ņİķ  48ÁC ńĨĸĦńıİĹ 24 ŦƇƐŷ

ƌųŤ. ŭžŬūƃšŶžšŸŽŬŽŢźŤƊŦƄƑźƍŬšſŬťŽƊŶƂŬƊũƂŭƌũƎŨƑƍŬźƅŬŹŽűƆųŨžƐŤšƐſŷ.  

- šſŬūƇŨŸźŭţŷſųŸſųſŨūƇŬũƕƐƊŹƈƇƑſƊźũſƌŬŶ: ƍŦƐƊŢžƑųƊŢƐŧƊŦƄƑźƊŢƐŧƊźƇſƊŦƄƑźūƂƐ

ƋŧšƎŨƑƍŬźſŹſŬƋŢŤ XLD Agar (űſŧƍŬ 18ï24 ŦƇƐŷƌųŤ) 1 ŭƑŷŤ ŶƇŤƍŬŹƈźŨźſŹſŬƋŹƈŷ 

XLD 10 ųƂŶƂŶƁŨ ƋŶƑŷŬƕſƎŮŭƇƐųƍŬũƆƑ Checker 160 Żźŭ/ŬſūƂ ūƂƐźƅŬŹŽűƆų 37̄ C ƊŮžŬƊŷŶſ 18ï

24 ŦƇƐŷƌųŤ. ŹƈžŤťſšŬžƑŬšƕƊźƇſųſŮžƐŬƌŨŧƊţƄƐźŤŮƁƐŬƠƂŸƆŬ ƋŶƑŷŬƕſųſƊťƄźťſŤ 3 ŶŽŨžŭ ƋŶŽ Ŭƕſ

ƊźƇſŶŽŨžŭƊťƄźťſŤ 10-3 ųſŷžŨƋūžšţƐſ OD ƌŨŧƊţƄƐźŤŷžŨƋūžššſŬťŽƊŶƂŬũƂŭƌũŢźŤƊŦƄƑźťƅŶŽ

ŦƂŭ  (Spectro photometer) ƍŬţƄŬţŷſųŧſŷŢźŤƋŸŤ 450 ŬſƌŬƋųžŨ.  ŸƕſŶžŭšſŬţƁŨƎŶƐţƐſ ŭƕ

ŶƁųſŨūƂƐũƑźŤšſŬūƇŨŸźŭƋųƐŬƍŦƑŸƆŨŨžƐŤŶƅųŬƂƑ: 

 

6ρ
#ςØ6ς

#ρØρππ
 

 

V1 = ŭƕŶƁųſŨūƂƐũƑźŤšſŬūƇŨŸźŭ (üĀÏ) 

C1 = ţŷſųƊŢžƑųŢƅƑŬŢźŤŹƇŷƊŦƄƑź (ƌųŶ/ŶƁŨ) 

V2 = ŭƕŶƁųſŨŢźŤźſŹſŬūƂƐƊŻžŨŹƇŷƊŦƄƑź (ŶƁŨ) 

C2 = ţŷſųƊŢžƑųŢƅƑŬŢźŤŹƇŷƊŦƄƑź (ƌųŶ/ŶƁŨ) 

ŹƈžŤťſšŬžƑŬ ŬƕſƊźƇſũƇŷŴƐſŤūƂƐųƂţƐſťſššſŬţƁŨƎŶƐŢƑſŤƊūƁŤųſƊŻžŨšſŬƊťƄźťſŤ 5 ŶŽ

Ũžŭ ƋŶŽ ŶƑƉŤƍŬźſŹſŬƋŢŤ XLD Agar ūƂƐųƂŸƐŷŬŮŽŸƇųŢźŤƊŹƈƇƑſƊźũſƌŬŶ 4%, 6%, 8% ƋŶŽ 

10% ƋŶƑŷŬƕſƎŮŭƇƐųƍŬźƅŬŹŽűƆųūƂƐ 37̄ C ƊŮžŬƊŷŶſ 18-24 ŦƇƐŷƌųŤ. 
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ť. šſŬŷƁƊţſŽţŷſųŮźŨƎűŢźŤůžšŸƇŨ 

ƍŬšſŬŮŽƊųƂŬţƅŬŬŽűſŭŢźŤţŷſųŮźŨƎűŢźŤšſŬūƕſţŷſųŸŽźſŨůžš ƍŬšſŬ

ŹƈƸŨůƐźŬšſŬŮƇŬƊŮƄƑźŬŢźŤƊŦƄƑźťƅŶŽŦƂŭƍŬůžšŸƇŨ ƋųƐŬťŽƍŦƑţƐſţŽƋŬŬƍŬšſŬŮƉŭūƉŭũſųƊšŬ

ųſŨũŽŪſŬŢźŤ HACCP. ƊšŬųſŨũŽŪſŬŢźŤźſŹſŬūƂƐűƑźųŭƕŶƁƌűšţƄ: ƋŭžšūƁƊŵŧūžŤơƇŨŭƕƐ

ƊšƂŬ 1×105 CFU/šŵſų. ŸŽŬžƑŬ, ŪƑſůƇŬšſŬšŷŨŸźŭųƂţƐſŮŽŶƁųſŬťƅŶŽŦƂŭūžŤơƇŨŭƕƐƊšƂŬ 1×105 

CFU/šŵſų ŪƄŷƐſůƐſŬƊšŬųſŨũŽŪſŬţŽƋŬŬūƂƐƎŨƑţƄ 1; ƋũƐŹſšţƐſŮŽŶƁųſŬťƅŶŽŦƂŭūžŤ ơƇŨ

ŹƈſŧšŷƐſ 1×105 CFU/šŵſų ŪƄŷƐſŭƕƐůƐſŬƊšŬųſŨũŽŪſŬţŽƋŬŬūƂƐƎŨƑ 0. ŸƕſŶžŭšſŬšŷŨŹſƊŦƄƑź 

Salmonella sp ƍŬšŬųſŨũŽŪſŬ 1×104 CFU/šŵſų, ŪƑſŭƕƐšŷŨűƇŭƊŦƄƑź Salmonella sp ŪƄŷƐſ

ůƐſŬţŽƋŬŬūƂƐƎŨƑ 1 ƋũƐŹſššŷŨűƇŭƊŦƄƑź Salmonella sp ŪƄŷƐſţŽƋŬŬūƂƐƎŨƑ 0. 

3.3.2 ƊţƄƐźŤųƄūƂƐŬƕſƍŦƑƊšžŭšƕſŢƕƑųƆŬ 

š. źƅŮŽšźŬ  

źƅŮŽšźŬūƂƐƍŦƑƍŬšſŬŸƃšŸſţžƑŤŬƂƑŮŽšźŭųƂ: ƋšƑŷšƇƑŬťŷŧ (Flask), ťźšƋšƑŷ 

(Beaker), ŹƈźŨūƇŨŶźŤ (Test tube), ťſŬźſŹſŬŶƑƉŤƊŦƄƑź (Petri dish), ŮƂƋŮžŨ (Auto Pipette), 

šŽŭźšũŷŤ (Cylinder),  ƋūƐŤƋšƑŷŤƕ (Spreader), ŻſŤƍŸƐŹƈźŨūƇŨŶźŤ (Rack), ƊŢžųƊŢƐŧƊŦƄƑź 

(Loop), ƋůƐŬźŽŶƆųƁŬƉųŲźŧ (Aluminum foil), ŦƁŤŦžƐŤƎŲŲƑſ (Balance), ơƕƑƠƃƑŤţŷſųŨžŬźſŧŬƕƑſ 

(Autoclave), ũƆƑŭƇƐųƊŦƄƑź (Incubator), ũƆƑƊŢƐŧƊŦƄƑź (Lamina air flow), ũƆƑƊŴžŬ (Refrigerator), šŽũƉŤ

ƊŹƈƇƑſ (Alcohol burner ), ƊţƄƐźŤŷžŨƋūžšţƐſ pH (826 pH mobile ï Met Rohm), ƊţƄƐźŤŷžŨƋūššſŬ

ťŽƊŶƂŬƊũƂŭƌũŢźŤƊŦƄƑź (Spectro photometer, UV mini ï 1240), ƊţƄƐźŤŮŽŸƇų (Vortex),  ƊţƄƐźŤŮžƐŬ

ŦƂƑŬ (LUMIGO ECP-001), ƊţƄƐźŤŮžƐŬƠƂŸƆŬ (Centrifuge, Spectrofuge 16M), ŪƇŤŴſŤūƇŬţŷſųŻƑźŬ 

ƋŶŽ źƅŮŽšźŬźƄƐŬƏūƂƐťƕſƊŮžŬ. 

Ţ. ūſŨƊţųƂ 

- ūſŨƊţųƂūƂƐƍŦƑƍŬšſŬŧƑźųŸƂƋšŵųŮŽšźŭųƂ: Crystal violet, Gramôs iodine, 

Oilïimmersion, Safranin O, ŬƕƑſšžƐŬ ƊŹƈƇƑſ 70% ƋŶŽ 90%  

- ūſŨƊţųƂūƂƐƍŦƑƍŬšſŬūƕſţŷſųŸŽźſŨůžšŮŽšźŭųƂ: ƌűƊūŦƉųƊűƂųžŤšſŬƊŬŨ 

(KMO4), ƌŦŨƉųƎŭţſƌŭƊŬŨ (NaHCO3),  źſŦƁŨŦƂũŵƁš (C6H8O7), źſŦƁŨźſƊŦũƁš (CH3COOH) 

 ƋŶŽ ƌŦŨƉųţƈƕƎŵŨƔ (NaCl) 

ţ. źſŹſŬŶƑƉŤƊŦƄƑźŮŽšźŭųƂ:  

- Plate count agar (PCA; Difco): ƍŦƑƍŬšſŬšŷŨŸźŭŮŽŶƁųſŬƊŦƄƑźťƅŶŽŦƂŭūžŤ

ơƇŨ (Total plate count). 
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- Xylose-Lysine Deoxycholate Agar (XLD; Himedia): ƍŦƑƊŮžŬźſŹſŬţžŨƊŶƄźš

ƍŬšſŬťŽƊŶƂŬƊũƂŭƌũŢźŤƊŦƄƑźŦſƌųƊŬŶſ. 

- Triple sugar iron agar (TSI; Himedia): ƍŦƑƍŬšſŬŴžƑŤŴƄŬŷƐſƊŮžŬƊŦƄƑź 

Salmonella typhymidium. 

3.4 šſŬŷƁƊţſŽŢƕƑųƆŬ ƋŶŽ šſŬźŽūƁŭſŧůƇŬ 

šſŬŸƃšŸſţžƑŤŬƂƑ ťŽƎŨƑůƇŬƍŬŻƆŭƋŭŭŷžŨŮŽŶƁųſŬ (Quantitative) ťŽƎŨƑŻƆƑţŷſųƋũšũƐſŤ

ūſŤŨƑſŬťƕſŬŷŬŢźŤťƅŶŽŦƂŭƍŬůžšŸƇŨŦŽŬƁŨũƐſŤƏ. ŬźšŬžƑŬ ťŽƎŨƑŸƇųūƉŭŮŽŶƁųſŬŢźŤťƅŶŽ

ŦƂŭťſššſŬƍŦƑŬƕƑſƊŮƄƐźŧƍŬšſŬŶƑſŤůžš. ƍŬšſŬŷƁƎťŹſţŷſųƋũšũƐſŤŢźŤŮŽŶƁųſŬƊŦƄƑźťƅŶŽ

ŦƂŭƍŬũƇŷŴƐſŤũƐſŤƏ ƋųƐŬŬƕƑſƍŦƑƌŮŵƋšų SPSS Version 20.1 ƋŶŽ Excel Version 2016 ƍŬšſŬ

ŷƁƊţſŽŢƕƑųƆŬ. 

- šſŬţƁƎŶƐŹſťƕſŬŷŬƊŦƄƑźťƅŶŽŦƂŭūžŤơƇŨ (CFU/šŵſų ŹƈƄ CFU/ųƂŶƂŶƁŨ ŢźŤźſŹſŬ) ŦƃƐŤŬƕſ

ƍŦƑŸƆŨţƁŨƎŶƐŨžƐŤŬƂƑ:  

   ŸƆŨţƁŨƎŶƐŮŽŶƁųſŬƌţƌŶŬƂŢźŤťƅŶŽŦƂŭƍŬźſŹſŬŶƑƉŤƊŦƄƑź (Bennett &  Gayle, 1998) 

#&5
ťƕſŬŷŬƌţƌŶŬŬƂūžŤơƇŨūƂƐŬžŭƎŨƑ Ø ŶŽŨžŭšſŬƊťƄźťſŤ

ŭƕŶƁųſŨŢźŤũƇŷŴƐſŤ
 

šſŬŢƉŬţƐſ CFU/šŵſų ŹƈƄ CFU/ųƂŶƂŶƁŨ ŬƁŧƇųŢƉŬƊŮžŬƊŶšūƇŨŸŽŬƁŧƇų 1  ũƕſƋƠƐŤ

ƌŨŧŸŽƊűſŽƌũƊŶš 2  ŪƑſƍŹŧƐšŷƐſ 0.5 ƍŹƑŮžŨŢƃƑŬ ŹƈƄ ŬƑźŧšŷƐſ 0.5 ƍŹƑŮžŨŶƇŤ. 

- šſŬţƁŨƎŶƐŹſţŷſųŸƕſűžŬ (ţŷſųƋũšũƐſŤ) ūſŤŸŽŪƁũƁŶŽŹŷƐſŤūƂƐųſŢźŤůžš (ůžšŸƇŨ

ũŽŹƈſŨŷƁūŽŧſƊŢŨŨƇŤƌŨš ƋŶŽ ũŽŹƈſŨŨƇŤƌŨš) šžŭšſŬšŷŨŸźŭűƇŭ ŹƈƄ ŭƕƐűƇŭƊŦƄƑź ƌŨŧƍŦƑ

ƎŨŸƋţŷŸƔ (ɢ2 ï test) ŸƕſŶžŭŢƕƑųƆŬũſũŽŶſŤŢŽƠſŨ 2x2 ūƂƐŨžŨŸŽŬƂţŷſųŸŒſţžŬ 0.05 ŨžƐŤŬƂƑ:   

ŹſţŷſųŸƕſűžŬŶŽŹŷƐſŤūƂƐųſŢźŤůžšŸƇŨũŽŹƈſŨŷƁūŽŧſƊŢŨŨƇŤƌŨš ƋŶŽ ũŽŹƈſŨŨƇŤƌŨš

šžŭšſŬšŷŨŸźŭűƇŭ ŹƈƄ ŭƕƐűƇŭƊŦƄƑź. 
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ũſũŽŶſŤūƂ 3.1 šſŬţƁŨƎŶƐŹſţŷſųƋũšũƐſŤ 

 

ʔ
ὯὥὨ ὦὧ

ὩὪὫὬ
 

a = ťƕſŬŷŬũƇŷŴƐſŤƍŬũŽŹƈſŨŷƁūŽŧſƊŢŨŨƇŤƌŨšūƂƐűƇŭƊŦƄƑź ŹƈƄ ųƂŮŽŶƁųſŬŹƈſŧšŷƐſƊšŬšƕſ

ŬƇŨ. 

b = ťƕſŬŷŬũƇŷŴƐſŤƍŬũŽŹƈſŨŨƇŤƌŨšūƂƐűƇŭƊŦƄƑź ŹƈƄ ųƂŮŽŶƁųſŬŹƈſŧšŷƐſƊšŬšƕſŬƇŨ. 

c = ťƕſŬŷŬũƇŷŴƐſŤƍŬũŽŹƈſŨŷƁūŽŧſƊŢŨŨƇŤƌŨšūƂƐŭƕƐűƇŭƊŦƄƑź ŹƈƄ ųƂŮŽŶƁųſŬŴƆƐƍŬƊšŬ 

šƕſŬƇŨ. 

d = ťƕſŬŷŬũƇŷŴƐſŤƍŬũŽŹƈſŨŨƇŤƌŨšūƂƐŭƕƐűƇŭƊŦƄƑź ŹƈƄ ųƂŮŽŶƁųſŬŴƆƐƍŬƊšŬšƕſŬƇŨ. 

e = a + c 

f = b + d 

g = a + b 

h = c + d 

k = ťƕſŬŷŬũƇŷŴƐſŤūžŤơƇŨ 

df = ţƐſŢžƑŬƋŹƐŤţŷſųźƁŨŸŽŶŽ 

= (r-1) (c-1) 

r = ťƕſŬŷŬƋŪŷ = 2 

c = ťƕſŬŷŬŪžŬ = 2 

Ḉ df = (2-1) (2-1) = 1 

ţƐſ ʔ ųƂţƐſ 3.84 ūƂƐŶŽŨžŭŨžŨŸŽŬƂūƂƐŸƕſţžŬ 0.05 df = 1 ŪƑſ ʔ ūƂƐţƕſŬŷŬƎŨƑųƂţƐſŹƈſŧ

šŷƐſ 3.84 (p<0.05) ŸŽƋŨŤŷƐſ ůžšŸƇŨƍŬũŽŹƈſŨŷƁūŽŧſƊŢŨŨƇŤƌŨš ƋŶŽ ůžšŸƇŨũŽŹƈſŨŨƇŤ 

ƌŨšųƂţŷſųƋũšũƐſŤšžŬ ƋũƐŪƑſŬƑźŧšŷƐſ 3.84 (p>0.05) ŸŽƋŨŤŷƐſůžšŸƇŨūžŤ 2 ũŽŹƈſŨŭƕƐųƂ

ţŷſųƋũšũƐſŤšžŬ (Preecha, et al., 2010). 

ůƇŬšſŬšŷŨŸźŭ 
ƋŹƈƐŤŢźŤũƇŷŴƐſŤ 

ũŽŹƈſŨŷƁūŽŧſƊŢŨŨƇŤƌŨš ũŽŹƈſŨŨƇŤƌŨš Ŷŷų 

űƇŭ a b g 

ŭƕƐűƇŭ c d h 

Ŷŷų e f k 
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- ŷƁūƂţƁƎŶƐŹſţƐſŸŽƊŶƐŧŢźŤƌţƌŶŬƂƍŬƋũƐŶŽŶŽŨžŭƊťƄźťſŤ ƋŶŽ ƊŮƂƊŦžŬŢźŤšſŬ

ŹƈƸŨůƐźŬŮŽŶƁųſŬƍŬƋũƐŶŽŬƕƑſƊŮƄƐźŧūƂƐƍŦƑūƕſţŷſųŸŽźſŨůžšŸƇŨ ŬƕſƍŦƑŸƆŨŨžƐŤŬƂƑ: 

× šſŬţƁŨƎŶƐŹſţƐſŸŽƊŶƐŧŢźŤƌţƌŶŬƂƍŬƋũƐŶŽŶŽŨžŭƊťƄźťſŤ  

 

ŬƕſƍŦƑŸƆŨ  Ti =     

                                                    

        

× ŷƁūƂţƁŨƎŶƐŹſƊŮƂƊŦžŬŢźŤšſŬŹƈƸŨůƐźŬŮŽŶƁųſŬƍŬƋũƐŶŽŬƕƑſƊŮƄƐźŧūƂƐƍŦƑūƕſţŷſųŸŽźſŨ

ůžšŸƇŨ 

 

ŬƕſƍŦƑŸƆŨ  Tn = 
   Ϸ

             

                                                     

                    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                  

P1 = ťƕſŬŷŬƌţƌŶŬƂūƂƐŬžŭƎŨƑťſš plate ūƂ 1 

P2 = ťƕſŬŷŬƌţƌŶŬƂūƂƐŬžŭƎŨƑťſš plate ūƂ 2 

Ti ƋūŬƍŹƑţƐſŸŽƊŶƐŧŢźŤƌţƌŶŬƂūƂƐũƑźŤŦźšŹſ 

Tn ƋūŬƍŹƑƊŮƂƊŦžŬŢźŤŬƕƑſƊŮƄƐźŧūƂƐũƑźŤšſŬŦźšŹſ 

(Tn=T1, T2, T3, T4, T5, T6) 

Ti ƋūŬƍŹƑťƕſŬŷŬƌţƌŶŬƂūƂƐŬžŭƎŨƑťſšŬƕƑſ ƋŶŽ ŬƕƑſ

ƊŮƄƐźŧ (Ti = T1, T2, T3, T4, T5, T6) 

T0   ƋųƐŬťƕſŬŷŬƌţƌŶŬƂūƂƐŬžŭƎŨƑťſšƌũŮƉŭūƉŭ 
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űſšūƂ 4 

ůƇŬšſŬŸƃšŸſ ƋŶŽ šſŬŸƇŬūŽŬſ 

šſŬŸƇųūƉŭŮŽŸƁŨūƁűſŭŢźŤŬƕƑſƊŮƄƐźŧ CH3COOH, C6H10O8, KMnO4, NaHCO3 ƋŶŽ 

NaCl ƍŬšſŬŹƈƸŨůƐźŬŮŽŶƁųſŬŢźŤƊŦƄƑźťƅŶŽŦƂŭūžŤơƇŨ ƋŶŽ ƊŦƄƑźŦſƌųƊŬŶſƍŬůžšŸƇŨūƂƐŬƁŧƇų

ŭƕŶƁƌűšƋŭŭŸƇŨ 5 ŦŽŬƁŨ ŦƃƐŤŮŽšźŭųƂ:  ůžšŹźųŶſŭ, ůžšţſŷūźŤ, ůžšŸŽŹƈžŨ, ůžšŹźųƊŮ 

ƋŶŽ ůžšŹźųŮƑźų ƌŨŧŷƁ ūƂŮſŸŽťſššſŬƋŦƐ ƋŶŽ ŷƁūƂƋŦƐƎŷƑ 15 ŬſūƂ. 

4.1 ůƇŬšſŬŸƃšŸſ 

4.1.1 ŮŽŸƁŨūƁűſŭŢźŤŬƕƑſ ƋŶŽ ŬƕƑſƊŮƄƐźŧũƐſŤƏūƂƐƍŦƑŹƈƸŨůƐźŬŮŽŶƁųſŬƊŦƄƑźťƅŶŽŦƂŭƍŬůžš

ŸƇŨ 

ťſšůƇŬšſŬūƇŭŸźŭŸźŤŷƁūƂƍŬšſŬūƕſţŷſųŸŽźſŨůžšŸƇŨ ƊųƄƐźŬƕſƊźƇſƌţƌŶŬƂūƂƐ

ŬžŭƎŨƑťſššſŬšŷŨŸźŭƍŬŶŽŨžŭšſŬƊťƄźťſŤ 10-3  ųſţƁŨƎŶƐŹſţƐſŸŽƊŶƐŧ ƋŶŽ ţƁŨƎŶƐƊŮžŬ

ƊŮƂƊŦžŬšſŬŹƈƸŨůƐźŬŮŽŶƁųſŬƊŦƄƑźťƅŶŽŦƂŭƍŬůžšŸƇŨ ƌŨŧšſŬŬƕſƍŦƑƌŮŵƋšų Microsoft Excel 

Version 2016 űƇŭŷƐſŮŽŸƁŨūƁűſŭŢźŤŬƕƑſƊŮƄƐźŧƋũƐŶŽŦŽŬƁŨųƂţŷſųŸſųſŨƍŬšſŬŹƈƸŨůƐźŬŮŽŶƁ

ųſŬťƅŶŽŦƂŭƍŬůƇšŸƇŨųƂţŷſųƋũšũƐſŤšžŬ ƋŶŽ ţŷſųƊŢžƑųŢƅƑŬŢźŤŬƕƑſƊŮƄƐźŧŧƁƐŤŸƆŤŧƁƐŤƊŻžŨƍŹƑŹƈƸŨ

ůƐźŬŮŽŶƁųſŬƊŦƄƑźťƅŶŽŦƂŭƎŨƑŹƈſŧŢƃƑŬ. ƍŬšſŬšŷŨŸźŭƊŭƄƑźŤũƇƑŬƋųƐŬŭƕƐűƇŭšſŬŮƇŬƊŮƄƑźŬŢźŤ

ƊŦƄƑźŦſƌųƊŬŶſƍŬůžšţſŷūźŤ ƋŶŽ ůžšŸŽŹƈžŨ. šſŬūƕſţŷſųŸŽźſŨůžšŸƇŨƌŨŧŷƁūƂƋŦƐƎŷƑ 15 

ŬſūƂ ŸſųſŨŹƈƸŨůƐźŬŮŽŶƁųſŬƊŦƄƑźťƅŶŽŦƂŭƎŨƑŨƂšŷƐſŷƁūƂŮſŸŽťſššſŬƋŦƐŨžƐŤũƕƐƎŮŬƂƑ. 

š. ŬƕƑſ (H2O) 

šſŬūƇŨŸźŭšſŬūƕſţŷſųŸŽźſŨůžšŸƇŨŨƑŷŧŬƕƑſƌŨŧŷƁūƂƋŦƐƎŷƑ 15 ŬſūƂ ƋŶŽ ŷƁūƂ

ŮſŸŽťſššſŬƋŦƐűƇŭŷƐſ ŷƁūƂƋŦƐƍŬŬƕƑſŸſųſŨŹƈƸŨůƐźŬŮŽŶƁųſŬƊŦƄƑźťƅŶŽŦƂŭƎŨƑŨƂšŷƐſŷƁūƂŮſŸŽ

ťſššſŬƋŦƐ ŦƃƐŤŷƁūƂšſŬƋŦƐŸſųſŨŹƈƸŨŮŽŶƁųſŬƊƊŦƄƑźťƅŶŽŦƂŭūžŤơƇŨŴƆƐƍŬůžšŸŽŹƈžŨ (L) ƎŨƑƊŪƁŤ 

70%, ůžšţſŷūźŤ (H) 67.21%, ůžšŹźųƊŮ (S) 58.88%, ůžšŹźųŮƑźų (C) 52.16%, ůžšŹźų

Ŷſŭ 52.16% ƋŶŽ ŹƈƸŨůƐźŬŮŽŶƁųſŬƊŦƄƑźŦſƌųƊŬŶſƍŬůžšŹźųƊŮ (S) ƎŨƑ 69.98%, ůžš

ŹźųŮƑźų (C) 68.74% ƋŶŽ ůžšŹźųŶſŭ 59.80%  ŨžƐŤŸŽƋŨŤƍŬũſũŽŶſŤūƂ 4.1. 
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ũſũŽŶſŤūƂ 4.1 ŮŽŸƁŨūƁűſŭŢźŤŬƕƑſ (%) ƍŬšſŬŹƈƸŨůƐźŬŮŽŶƁųſŬƊŦƄƑźťƅŶŽŦƂŭƍŬůžšŸƇŨ  

ƠſŧƊŹŨ: ± ơſŧƊŪƁŤţƐſůžŬŮƐƉŬ, C ůžšŹźųŮƑźų, K ůžšŹźųŶſŭ, S ůžšŹźųƊŮ, H  ůžšţſŷ

ūźŤ ƋŶŽ L ůžšŸŽŹƈžŨ 

0 ƋųƐŬŭƕƐűƇŭƊŦƄƑź 

Min ơſŧƊŪƁŤţƐſƠƑźŧŸƅŨ (ŮŽŸƁŨūƁűſŭƠƑźŧ) 

Max ơſŧƊŪƁŤţƐſŹƈſŧŸƅŨ (ŮŽŸƁŨūƁűſŭŸƆŤ) 

Ţ. ŬƕƑſƊŮƄƐźŧźſƊŦũƁšźſŦƁŨ (CH3COOH) 

ƍŬšſŬūƕſţŷſųŸŽźſŨůžšŸƇŨŨƑŷŧŬƕƑſƊŮƄƐźŧźſƊŦũƁšźſŦƁŨűƇŭŷƐſ ŷƁūƂƋŦƐƍŬźſƊŦ

ũƁšźſŦƁŨūƂƐųƂţŷſųƊŢžƑųŢƅƑŬ 1% ŸſųſŨŹƈƸŨůƐźŬŮŽŶƁųſŬƊŦƄƑźťƅŶŽŦƂŭƍŬůžšŸƇŨƎŨƑŨƂšŷƐſƍŬţŷſų

ƊŢžƑųŢƅƑŬ 0.5%, 0.1% ƋŶŽ ŶŷųūžŤŷƁūƂšſŬŮſŸŽťſššſŬƋŦƐ. ƍŬšſŬūƕſţŷſųŸŽźſŨůžšŨƑŷŧ

ŷƁūƂšſŬƋŦƐƍŬźſƊŦũƁšźſŦƁŨūƂƐųƂţŷſųƊŢžƑųŢƅƑŬ 1% ŸſųſŨŹƈƸŨůƐźŬŮŽŶƁųſŬƊŦƄƑźťƅŶŽŦƂŭ ūžŤơƇ

ŨƎŨƑŹƈſŧūƂƐŸƅŨƋųƐŬƍŬůžšŹźųƊŮ (S) 92%, ŻźŤŶƇŤųſƋųƐŬůžšţſŷūźŤ (H) 88.27%, ůžš

ŸŽŹƈžŨ (L) ƋŶŽ ůžšŹźųŮƑźų (C) ũƇŷŴƐſŤŶŽ 85% ŨžƐŤŸŽƋŨŤƍŬũſũŽŶſŤūƂ 4.2. ŬƕƑſƊŮƄƐźŧźſ

ƊŦũƁšźſŦƁŨūƂƐţŷſųƊŢžƑųŢƅƑŬ 1% ŸſųſŨŹƈƸŨŧžŤŸſųſŨŹƈƸŨŮŽŶƁųſŬƊŦƄƑźŦſƌųƊŬŶſƎŨƑŨƂƍŬƋųƐŬ

ůžšŹźųƊŮ (S) ƊŪƁŤ 86.59%, ůžšŹźųŮƑźų (C) 68.74% ƋŶŽ ůžšŹźųŶſŭ (K) 82.78% ŨžƐŤŸŽ

ƋŨŤƍŬũſũŽŶſŤūƂ 4.3 

 

 

 

 

 

 

 

ŸžŬŧſŶžšũƇŷŴƐſŤ 
ťƅŶŽŦƂŭūžŤơƇŨ ƊŦƄƑźŦſƌųƊŬŶſ 

ŭƕƐƋŦƐ ƋŦƐ ŭƕƐƋŦƐ ƋŦƐ 

C 64.49±0.48 58.09±0.14 58.09±0.14 68.74±0.16 

K 58.27±0.44 52.16±0.19 52.16±0.19 59.80±0.23 

S 63.36±0.80 58.88±0.10 58.88±0.10 69.98±0.69 

H 63.29±0.95 67.21±0.19 0 0 

L 65.24±0.67 70.25±0.86 0 0 

Min 58.27 63.33 52.16 59.80 

Max 65.24 73.36 58.88 69.98 



32 

ũſũŽŶſŤūƂ 4.2 ŮŽŸƁŨūƁűſŭŢźŤźſƊŦũƁšźſŦƁŨ (%) ūƂƐƍŦƑŹƈƸŨůƐźŬŮŽŶƁſŬƊŦƄƑźťƅŶŽŦƂŭūžŤơƇŨ

ƍŬůžšŸƇŨ 

ŸžŬŧſŶžš

ũƇŷŴƐſŤ 

ŶŽŨžŭţŷſųƊŢžƑųŢƅƑŬŢźŤźſƊŦũƁšźſŦƁŨ 

0.1% 0.5% 1.0% 

ŭƕƐƋŦƐ ƋŦƐ ŭƕƐƋŦƐ ƋŦƐ ŭƕƐƋŦƐ ƋŦƐ 

C 63.03±0.69 68.87±0.77 75.93±0.53 75.93±1.49 78.82±0.86 85.84±0.97 

K 57.98±0.79 64.09±0.96 66.53±1.77 72.88±1.13 70.72±0.45 82.48±1.03 

S 67.64±0.36 74.06±0.36 72.53±0.09 84.05±1.09 85.12±0.85 92.37±0.85 

H 66.21±0.01 72.35±1.00 69.65±0.24 78.68 ± 1.24 80.89±0.98 88.27±0.98 

L 66.71±0.98 73.42±0.98 73.55±0.61 81.01±0.61 83.60±0.88 85.94±0.88 

Min 57.98 64.09 66.53 72.88 70.72 82.48 

Max 67.64 74.06 75.93 81.01 85.12 92.37 

ƠſŧƊŹŨ: ± ơſŧƊŪƁŤţƐſůžŬŮƐƉŬ, C ůžšŹźųŮƑźų, K ůžšŹźųŶſŭ, S ůžšŹźųƊŮ, H  ůžšţſŷ

ūźŤ ƋŶŽ L ůžšŸŽŹƈžŨ  

Min ơſŧƊŪƁŤţƐſƠƑźŧŸƅŨ (ŮŽŸƁŨūƁűſŭƠƑźŧ)  

Max ơſŧƊŪƁŤţƐſŹƈſŧŸƅŨ (ŮŽŸƁŨūƁűſŭŸƆŤ) 

ũſũŽŶſŤūƂ 4.3 ŮŽŸƁŨūƁűſŭŢźŤźſƊŦũƁšźſŦƁŨ (%) ūƂƐƍŦƑŹƈƸŨůƐźŬŮŽŶƁųſŬƊŦƄƑźŦſƌųƊŬŶſƍŬ

ůžšŸƇŨ  

ŸžŬŧſŶžš

ũƇŷŴƐſŤ 

ŶŽŨžŭţŷſųƊŢžƑųŢƅƑŬŢźŤźſƊŦũƁšźſŦƁŨ 

 0.1% 0.5% 1.0% 

ŭƕƐƋŦƐ ƋŦƐ ŭƕƐƋŦƐ ƋŦƐ ŭƕƐƋŦƐ ƋŦƐ 

C 63.07±0.65 66.25±0.30 72.40±0.95 77.40±0.71 79.93±0.73 84.93±0.03 

K 62.05±1.22 64.16±0.01 67.41±0.02 73.88±0.35 78.57±0.93 82.78±0.11 

S 66.56±0.19 69.86±1.19 70.56±0.04 77.56±0.04 83.33±0.85 86.59±0.85 

Min 62.05 64.16 67.41 73.88 78.57 82.78 

Max 66.56 69.86 72.40 77.56 83.33 86.59 

ƠſŧƊŹŨ: ± ơſŧƊŪƁŤţƐſůžŬŮƐƉŬ, C ůžšŹźųŮƑźų, K ůžšŹźųŶſŭ ƋŶŽ S ůžšŹźųƊŮ 

Min ơſŧƊŪƁŤţƐſƠƑźŧŸƅŨ (ŮŽŸƁŨūƁűſŭƠƑźŧ)  

Max ơſŧƊŪƁŤţƐſŹƈſŧŸƅŨ (ŮŽŸƁŨūƁűſŭŸƆŤ) 
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ţ. ŬƕƑſƊŮƄƐźŧŦƂũŵƁšźſŦƁŨ (C6H10O8) 

ŹƈžŤťſšūƂƐūƕſţŷſųŸŽźſŨůžšŸƇŨƍŬŬƕƑſƊŮƄƐźŧŦƂũŵƁšźſŦƁŨűƇŭŷƐſ ŷƁūƂƋŦƐƍŬŦƂũŵƁšźſ

ŦƁŨūƂƐųƂţŷſųƊŢžƑųŢƅƑŬ 1% ŸſųſŨŹƈƸŨůƐźŬŮŽŶƁųſŬƊŦƄƑźťƅŶŽŦƂŭƍŬůžšŸƇŨƎŨƑŨƂšŷƐſūƂƐţŷſųƊŢžƑųŢƅƑŬ 

0.5%, 0.1% ƋŶŽ ŶŷųūžŤŷƁūƂŮſŸŽťſššſŬƋŦƐ. ŬƕƑſƊŮƄƐźŧŦƂũŵƁšźſŦƁŨūƂƐųƂţŷſųƊŢžƑųŢƅƑŬ  1% Ÿſ

ųſŨŹƈƸŨůƐźŬŮŽŶƁųſŬƊŦƄƑźťƅŶŽŦƂŭūžŤơƇŨƎŨƑŨƂūƂƐŸƅŨƋųƐŬƍŬůžšŹźųƊŮ (S) 95.58%, ŻźŤŶƇŤųſ

ƋųƐŬůžšŸŽŹƈžŨ (L) 94.45%, ůžšŹźųŮƑźų (C) 90 %, ůžšţſŷūźŤ (H) 87.54% ƋŶŽ ůžš

ŹźųŶſŭ (K) 86.33% ŨžƐŤŸŽƋŨŤƍŬũſũŽŶſŤūƂ 4.4. ŬźšťſšŬžƑŬ ŦƂũŵƁšźſŦƁŨŧžŤŸſųſŨŹƈƸŨ

ůƐźŬŮŽŶƁųſŬƊŦƄƑźŦſƌųƊŬŶſƎŨƑŨƂƋųƐŬƍŬůžšŹźųƊŮ (S) 91.81%, ůžšŹźų ŮƑźų (C) 89.29% 

ƋŶŽ ůžšŹźųŶſŭ (K) 86.06% ŨžƐŤŸŽƋŨŤƍŬũſũŽŶſŤūƂ 4.5. 

ũſũŽŶſŤūƂ 4.4 ŮŽŸƁƁŨūƁűſŭŢźŤŦƂũŵƁšźſŦƁŨ (%) ūƂƐƍŦƑŹƈƸŨůƐźŬŮŽŶƁųſŬƊŦƄƑźťƅŶŽŦƂŭūžŤơƇŨ

ƍŬůžšŸƇŨ 

ŸžŬŧſŶžš

ũƇŷŴƐſŤ 

ŶŽŨžŭţŷſųƊŢžƑųŢƅƑŬŢźŤŦƂũŵƁšźſŦƁŨ 

0.1% 0.5% 1.0% 

ŭƕƐƋŦƐ ƋŦƐ ŭƕƐƋŦƐ ƋŦƐ ŭƕƐƋŦƐ ƋŦƐ 

C 65.37±0.38 75.62±0.16 79.04±0.18 83.04±0.57 84.08±0.50 90.02±0.80 

K 61.75±0.77 72.34±0.91 74.28±0.64 77.90±0.96 78.66±0.58 86.33±0.59 

S 70.20±0.68 79.55±0.68 82.97±0.22 86.05±0.22 87.52±0.50 95.58±0.50 

H 68.04±0.13 77.06±0.13 78.21±0.59 82.11±0.59 81.99±0.95 87.54±0.95 

L 71.17±0.73 78.97±0.73 79.82±0.72 83.94±0.72 86.25±0.32 94.45±0.32 

Min 61.75 72.34 74.28 77.90 78.66 86.33 

Max 71.17 79.55 82.97 86.05 87.52 95.58 

ƠſŧƊŹŨ: ± ơſŧƊŪƁŤţƐſůžŬŮƐƉŬ, C ůžšŹźųŮƑźų, K ůžšŹźųŶſŭ, S ůžšŹźųƊŮ, H  ůžšţſŷ

ūźŤ ƋŶŽ L ůžšŸŽŹƈžŨ  

Min ơſŧƊŪƁŤţƐſƠƑźŧŸƅŨ (ŮŽŸƁŨūƁűſŭƠƑźŧ) 

Max ơſŧƊŪƁŤţƐſŹƈſŧŸƅŨ (ŮŽŸƁŨūƁűſŭŸƆŤ) 
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ũſũŽŶſŤūƂ 4.5 ŮŽŸƁŨūƁűſŭŢźŤŦƂũŵƁšźſŦƁŨ (%) ūƂƐƍŦƑŹƈƸŨůƐźŬƊŦƄƑźŦſƌųƊŬŶſƍŬůžšŸƇŨ  

ŸžŬŧſŶžšũƇŷŴƐſŤ 

ŶŽŨžŭţŷſųƊŢžƑųŢƅƑŬŢźŤŦƂũŵƁšźſŦƁŨ 

0.1% 0.5% 1.0% 

ŭƕƐƋŦƐ ƋŦƐ ŭƕƐƋŦƐ ƋŦƐ ŭƕƐƋŦƐ ƋŦƐ 

C 66.89±0.59 68.35±0.34 76.78±0.40 79.78±0.73 85.40±0.68 89.29±0.01 

K 60.39±0.37 64.73±0.44 73.54±0.21 78.42±0.97 82.69±0.48 86.06±0.58 

S 67.14±0.90 74.08±0.90 78.14±0.86 82.76±0.86 86.42±0.64 91.81±0.64 

Min 60.39 64.73 73.54 78.42 82.69 86.06 

Max 67.14 74.08 78.14 82.76 86.42 91.81 

ƠſŧƊŹŨ: ± ơſŧƊŪƁŤţƐſůžŬŮƐƉŬ, C ůžšŹźųŮƑźų, K ůžšŹźųŶſŭ ƋŶŽ S ůžšŹźųƊŮ,  

Min ơſŧƊŪƁŤţƐſƠƑźŧŸƅŨ (ŮŽŸƁŨūƁűſŭƠƑźŧ) 

Max ơſŧƊŪƁŤţƐſŹƈſŧŸƅŨ (ŮŽŸƁŨūƁűſŭŸƆŤ) 

Ť. ŬƕƑſƊŮƄƐźŧƌŦŨƉųƎŭţſƌŭƊŬŨ (NaHCO3) 

šſŬŹƈƸŨůƐźŬŮŽŶƁųſŬƊŦƄƑźťƅŶŽŦƂŭūžŤơƇŨƍŬůžšŸƇŨŨƑŷŧŷƁūƂƋŦƐƍŬŬƕƑſƊŮƄƐźŧƌŦŨƉų

ƎŭţſƌŭƊŬŨūƂƐųƂţŷſųƊŢžƑųŢƅƑŬ 1% ŸſųſŨŹƈƸŨůƐźŬŮŽŶƁųſŬƊŦƄƑźťƅŶŽŦƂŭƍŬůžšŸƇŨƎŨƑŨƂšŷƐſūƂƐ

ţŷſųƊŢžƑųŢƅƑŬ 0.5%, 0.1% ƋŶŽ ŶŷųūžŤŷƁūƂŮſŸŽťſššſŬƋŦƐ. ŬƕƑſƊŮƄƐźŧƌŦŨƉųƎŭţſƌŭƊŬŨūƂƐ

ųƂţŷſųƊŢžƑųŢƅƑŬ 1% ŸſųſŨŹƈƸŨůƐźŬŮŽŶƁųſŬƊŦƄƑźťƅŶŽŦƂŭūžŤơƇŨƍŬůžšŹźųƊŮ (S) ƎŨƑ 96.99%, 

ůžšŸŽŹƈžŨ (L) ƋŶŽ ůžšţſŷūźŤ (H) ũƇŷŴƐſŤŶŽ 92%, ůžšŹźųŮƑźų (C) 90.64 %, ƋŶŽ ůžš

ŹźųŶſŭ (K) 80.33% ŨžƐŤŸŽƋŨŤƍŬũſũŽŶſŤūƂ 4.6. ŬƕƑſƊŮƄƐźŧƌŦŨƉųƎŭţſƌŭƊŬŨūƂƐųƂţŷſų

ƊŢžƑųŢƅƑŬ 1% ŧžŤŸſųſŨšſŬŹƈƸŨůƐźŬŮŽŶƁųſŬƊŦƄƑźŦſƌųƊŬŶſƎŨƑŹƈſŧƋųƐŬƍŬůžšŹźųƊŮ (S) ŦƃƐŤ

ƎŨƑ 94.25%, ůžšŹźųŮƑźų (C) 90.15% ƋŶŽ ůžšŹźųŶſŭ (K) 80.33%  ŨžƐŤŸŽƋŨŤƍŬũſũŽŶſŤ

ūƂ 4.7 
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ũſũŽŶſŤūƂ 4.6 ŮŽŸƁƁŨūƁűſŭŢźŤƌŦŨƉųƎŭţſƌŭƊŬŨ (%) ūƂƐƍŦƑŹƈƸŨůƐźŬŮŽŶƁųſŬƊŦƄƑźťƅŶŽŦƂŭ

ūžŤơƇŨƍŬůžšŸƇŨ 

ŸžŬŧſŶžš

ũƇŷŴƐſŤ 

ŶŽŨžŭţŷſųƊŢžƑųŢƅƑŬŢźŤƌŦŨƉųƎŭţſƌŭƊŬŨ 

0.1% 0.5% 1.0% 

ŭƕƐƋŦƐ ƋŦƐ ŭƕƐƋŦƐ ƋŦƐ ŭƕƐƋŦƐ ƋŦƐ 

C 65.34±0.97 72.81±0.84 74.43±0.67 79.43±0.63 82.68±0.28 90.64±0.50 

K 62.35±0.61 68.42±0.47 71.11±0.24 73.10±0.32 75.64±0.71 80.33±0.77 

S 67.75±0.39 74.87±0.39 81.03±0.96 85.94±0.96 88.47±0.53 96.99±0.53 

H 64.44±0.01 73.99±0.01 72.56±0.10 80.03±1.10 82.20±0.45 92.16±0.45 

L 66.90±0.20 76.26±0.20 79.39±0.61 82.58±0.61 84.73±0.68 92.64±0.68 

Min 62.35 68.42 71.11 73.10 75.64 80.33 

Max 67.75 76.26 81.03 85.94 88.47 96.99 

ƠſŧƊŹŨ: ± ơſŧƊŪƁŤţƐſůžŬŮƐƉŬ, C ůžšŹźųŮƑźų, K ůžšŹźųŶſŭ, S ůžšŹźųƊŮ, H  ůžšţſŷ

ūźŤ ƋŶŽ L ůžšŸŽŹƈžŨ 

Min ơſŧƊŪƁŤţƐſƠƑźŧŸƅŨ (ŮŽŸƁŨūƁűſŭƠƑźŧ) 

Max ơſŧƊŪƁŤţƐſŹƈſŧŸƅŨ (ŮŽŸƁŨūƁűſŭŸƆŤ) 

ũſũŽŶſŤūƂ 4.7 ŮŽŸƁƁŨūƁűſŭŢźŤƌŦŨƉųƎŭţſƌŭƊŬŨ (%) ūƂƐƍŦƑŹƈƸŨůƐźŬŮŽŶƁųſŬƊŦƄƑźŦſƌųƊŬ

ŶſƍŬůžšŸƇŨ  

ƠſŧƊŹŨ: ± ơſŧƊŪƁŤţƐſůžŬŮƐƉŬ, C ůžšŹźųŮƑźų, K ůžšŹźųŶſŭ ƋŶŽ S ůžšŹźųƊŮ 

Min ơſŧƊŪƁŤţƐſƠƑźŧŸƅŨ (ŮŽŸƁŨūƁűſŭƠƑźŧ) 

Max ơſŧƊŪƁŤţƐſŹƈſŧŸƅŨ (ŮŽŸƁŨūƁűſŭŸƆŤ) 

ŸžŬŧſŶžš

ũƇŷŴƐſŤ 

ŶŽŨžŭţŷſųƊŢžƑųŢƅƑŬŢźŤƌŦŨƉųƎŭţſƌŭƊŬŨ 

0.1% 0.5% 1.0% 

ŭƕƐƋŦƐ ƋŦƐ ŭƕƐƋŦƐ ƋŦƐ ŭƕƐƋŦƐ ƋŦƐ 

C 62.45±0.28 68.35±0.58 73.02±0.33 80.02±0.93 84.30±0.07 90.15±0.59 

K 58.02±0.44 61.09±1.00 66.73±0.36 76.11±0.52 82.09±0.90 86.88±0.58 

S 64.76±0.66 72.92±0.66 75.93±0.90 82.63±0.90 84.92±0.18 94.25±0.18 

Min 58.02 61.09 66.73 76.11 82.09 86.88 

Max 64.76 72.92 75.93 82.63 84.92 94.25 
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ť. ŬƕƑſƊŮƄƐźŧƌűƊūŦƉųƊűƂųžŤšſŬƊŬŨ (KMnO4) 

ŹƈžŤťſšūƂƐūƕſţŷſųŸŽźſŨůžšŸƇŨƍŬŬƕƑſƊŮƄƐźŧƌűƊūŦƉųƊűƂųžŤšſŬƊŬŨűƇŭŷƐſ ŷƁūƂƋŦƐ

ƍŬŬƕƑſƊŮƄƐźŧƌűƊūŦƉųƊűƂųžŤšſŬƊŬŨūƂƐųƂţŷſųƊŢžƑųŢƅƑŬ 1% ŸſųſŨŹƈƸŨůƐźŬŮŽŶƁųſŬƊŦƄƑźťƅŶŽŦƂŭ

ƎŨƑŨƂšŷƐſūƂƐţŷſųƊŢžƑųŢƅƑŬ 0.5% ƋŶŽ 0.1%. ŬƕƑſƊŮƄƐźŧƌűƊūŦƉųƊűƂųžŤšſŬƊŬŨūƂƐųƂţŷſųƊŢžƑųŢƅƑŬ 

1% ŸſųſŨŹƈƸŨůƐźŬŮŽŶƁųſŬƊŦƄƑźťƅŶŽŦƂŭūžŤơƇŨŹƈſŧūƂƐŸƅŨƎŨƑƋšƐůžšŹźųƊŮ (S) 99.28%, ŻźŤ

ŶƇŤųſƋųƐŬůžšŸŽŹƈžŨ (L) 98.28%, ůžšŹźųŮƑźų (C) 97.41%, ůžšţſŷūźŤ (H) 96.38% ƋŶŽ 

ůžšŹźųŶſŭ (K) 92.51% ŨžƐŤŸŽƋŨŤƍŬũſũŽŶſŤūƂ 4.8. šſŬŹƈƸŨůƐźŬŮŽŶƁųſŬƊŦƄƑźŦſƌųƊŬŶſ

ŨƑŷŧƌűƊūŦƉųƊűƂųžŤšſŬƊŬŨūƂƐųƂţŷſųƊŢžƑųŢƅƑŬ 1% ƎŨƑŹƈſŧūƂƐŸƅŨƎŨƑƋšƐůžšŹźųƊŮ (S) ŦƃƐŤƎŨƑ 

97.32 %, ŻźŤŶƇŤųſƎŨƑƋšƐůžšŹźųŮƑźų (C) 94.77% ƋŶŽ ůžšŹźųŶſŭ (K) 92.35% ŨžƐŤŸŽƋŨŤ

ƍŬũſũŽŶſŤūƂ 4.9. 

ũſũŽŶſŤūƂ 4.8 ŮŽŸƁƁŨūƁűſŭŢźŤŬƕƑſƊŮƄƐźŧƌűƊūŦƉųƊűƂųžŤšſŬƊŬŨ (%) ūƂƐƍŦƑŹƈƸŨůƐźŬŮŽŶƁųſŬ

ƊŦƄƑźťƅŶŽŦƂŭūžŤơƇŨƍŬůžšŸƇŨ  

ŸžŬŧſŶžš

ũƇŷŴƐſŤ 

ŶŽŨžŭţŷſųƊŢžƑųŢƅƑŬŢźŤƌűƊūŦƉųƊűƂųžŤšſŬƊŬŨ 

0.1% 0.5% 1.0% 

ŭƕƐƋŦƐ ƋŦƐ ŭƕƐƋŦƐ ƋŦƐ ŭƕƐƋŦƐ ƋŦƐ 

C 72.78±0.20 85.08±0.91 85.61±0.19 91.61±0.24 94.90±1.05 97.41±0.62 

K 71.68±0.25 77.78±0.79 81.78±0.69 88.32±2.12 91.40±0.77 92.51±0.37 

S 78.58±0.12 88.27±0.12 89.37±0.98 95.20±0.98 97.42±0.88 99.28±0.88 

H 75.41±0.07 85.83±0.07 87.24±0.78 92.62±0.78 94.14±0.83 96.38±0.83 

L 77.06±0.87 86.00±0.87 88.35±0.42 94.22±0.42 95.97±0.73 98.28±0.73 

Min 71.68 77.78 81.78 88.32 91.40 92.51 

Max 78.58 88.27 89.37 95.20 97.42 99.28 

ƠſŧƊŹŨ: ± ơſŧƊŪƁŤţƐſůžŬŮƐƉŬ, C ůžšŹźųŮƑźų, K ůžšŹźųŶſŭ, S ůžšŹźųƊŮ, H  ůžšţſŷ

ūźŤ ƋŶŽ L ůžšŸŽŹƈžŨ 

Min ơſŧƊŪƁŤţƐſƠƑźŧŸƅŨ (ŮŽŸƁŨūƁűſŭƠƑźŧ) 

Max ơſŧƊŪƁŤţƐſŹƈſŧŸƅŨ (ŮŽŸƁŨūƁűſŭŸƆŤ) 
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ũſũŽŶſŤūƂ 4.9 ŮŽŸƁƁŨūƁűſŭŢźŤŬƕƑſƊŮƄƐźŧƌűƊūŦƉųƊűƂųžŤšſŬƊŬŨ (%) ƍŬšſŬŹƈƸŨůƐźŬŮŽŶƁ

ųſŬƊŦƄƑźŦſƌųƊŬŶſƍŬůžšŸƇŨ 

ŸžŬŧſŶžš

ũƇŷŴƐſŤ 

ŶŽŨžŭţŷſųƊŢžƑųŢƅƑŬŢźŤƌűƊūŦƉųƊűƂųžŤšſŬƊŬŨ 

0.1% 0.5% 1.0% 

ŭƕƐƋŦƐ ƋŦƐ ŭƕƐƋŦƐ ƋŦƐ ŭƕƐƋŦƐ ƋŦƐ 

C 75.15±0.37 82.41±0.24 86.16±0.44 91.16±0.44 94.00±0.76 94.77±0.74 

K 71.73±0.90 77.70±0.78 82.69±0.46 86.87±0.87 91.28±0.22 92.35±0.06 

S 76.98±1.05 82.96 ± 1.20 87.86±0.54 93.47±0.54 94.98±0.47 97.32 ±0.47 

Min 71.73 77.70 82.69 86.87 91.28 92.35 

Max 76.98 82.96  87.86 93.47 94.98 97.32  

ƠſŧƊŹŨ: ± ơſŧƊŪƁŤţƐſůžŬŮƐƉŬ, C ůžšŹźųŮƑźų, K ůžšŹźųŶſŭ ƋŶŽ S ůžšŹźųƊŮ 

Min ơſŧƊŪƁŤţƐſƠƑźŧŸƅŨ (ŮŽŸƁŨūƁűſŭƠƑźŧ) 

Max ơſŧƊŪƁŤţƐſŹƈſŧŸƅŨ (ŮŽŸƁŨūƁűſŭŸƆŤ) 

Ÿ. ŬƕƑſƊŮƄƐźŧƌŦŨƉųţƈƕƎŵŨƔ (NaCl) 

ƍŬšſŬūƕſţŷſųŸŽźſŨůžšŸƇŨƍŬŬƕƑſƊŮƄƐźŧƌŦŨƉųţƈƕƎŵŨƔűƇŭŷƐſ  ŷƁūƂƋŦƐƍŬŬƕƑſƊŮƄƐźŧ

ƌŦŨƉųţƈƕƎŵŨƔūƂƂƐųƂţŷſųƊŢžƑųŢƅƑŬ 1% ŸſųſŨŹƈƸŨůƐźŬŮŽŶƁųſŬƊŦƄƑźťƅŶŽŦƂŭƍŬůžšŸƇŨƎŨƑŨƂšŷƐſūƂƐ

ţŷſųƊŢžƑųŢƅƑŬ 0.5%, 0.1% ƋŶŽ ŶŷųūžŤšſŬūƕſţŷſųŸŽźſŨŨƑŷŧŷƁūƂŮſŸŽťſššſŬƋŦƐ. ŬƕƑſ

ƊŮƄƐźŧƌŦŨƉųţƈƕƎŵŨƔūƂƂƐųƂţŷſųƊŢžƑųŢƅƑŬ 1% ŸſųſŨŹƈƸŨůƐźŬŮŽŶƁųſŬƊŦƄƑźťƅŶŽŦƂŭūžŤơƇŨƎŨƑŹƈſŧūƂƐ

ŸƅŨƎŨƑƋšƐůžšŹźųƊŮ (S) 92.68%, ŻźŤŶƇŤųſƎŨƑƋšƐůžšŹźųŮƑźų (C) 88.75%, ůžšŸŽŹƈžŨ (L) 

98%, ůžšţſŷūźŤ (H) 96.38% ƋŶŽ ůžšŹźųŶſŭ (K) 92.51% ŨžƐŤŸŽƋŨŤƍŬũſũŽŶſŤūƂ 

4.6. ŸƐŷŬšſŬŹƈƸŨůƐźŬŮŽŶƁųſŬƊŦƄƑźŦſƌųƊŬŶſƍŬŬƕƑſƊŮƄƐźŧƌŦŨƉųţƈƕƎŵŨƔūƂƂƐųƂţŷſųƊŢžƑųŢƅƑŬ 1% 

ƎŨƑŹƈſŧūƂƐŸƅŨƎŨƑƋšƐůžšŹźųƊŮ (S) 87.93%, ůžšŹźųŮƑźų (C) 80.87% ƋŶŽ ůžšŹźųŶſŭ (K) 

82.90% ŨžƐŤŸŽƋŨŤƍŬũſũŽŶſŤūƂ 4.11 
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ũſũŽŶſŤūƂ 4.10 ŮŽŸƁƁŨūƁűſŭŢźŤƌŦŨƉųţƈƕƎŵŨƔ (%) ūƂƐƍŦƑŹƈƸŨůƐźŬŮŽŶƁųſŬƊŦƄƑźťƅŶŽŦƂŭūžŤơƇŨ

ƍŬůžšŸƇŨ 

ŸžŬŧſŶžš

ũƇŷŴƐſŤ 

ŶŽŨžŭţŷſųƊŢžƑųŢƅƑŬŢźŤƌŦŨƉųţƈƕƎŵŨƔ 

0.1% 0.5% 1.0% 

ŭƕƐƋŦƐ ƋŦƐ ŭƕƐƋŦƐ ƋŦƐ ŭƕƐƋŦƐ ƋŦƐ 

C 64.52±0.43 69.73±0.51 71.91±0.31 77.91±0.49 79.02±0.83 88.75±0.99 

K 60.07±0.51 67.46±0.97 68.39±0.98 75.34±0.91 70.20±0.70 83.26±0.43 

S 68.44 ±0.40 78.52±0.20 75.51±0.63 82.39±0.63 82.86±0.52 92.68±0.51 

H 63.99±0.25 73.04±0.28 70.40±0.46 79.50±0.36 80.23±0.60 84.87±0.66 

L 66.97±0.38 75.38±0.30 72.99±.29 81.01±0.20 81.04±0.70 86.74±0.50 

Min 60.07 67.46 68.39 75.34 70.20 83.26 

Max 68.44 78.52 75.51 82.39 82.86 92.68 

ƠſŧƊŹŨ:  ± ơſŧƊŪƁŤţƐſůžŬŮƐƉŬ, C ůžšŹźųŮƑźų, K ůžšŹźųŶſŭ, S ůžšŹźųƊŮ, H  ůžšţſŷ

ūźŤ ƋŶŽ L ůžšŸŽŹƈžŨ 

Min ơſŧƊŪƁŤţƐſƠƑźŧŸƅŨ (ŮŽŸƁŨūƁűſŭƠƑźŧ) 

Max ơſŧƊŪƁŤţƐſŹƈſŧŸƅŨ (ŮŽŸƁŨūƁűſŭŸƆŤ) 

ũſũŽŶſŤūƂ 4.11 ŮŽŸƁƁŨūƁűſŭŢźŤŬƕƑſƊŮƄƐźŧƌŦŨƉųţƈƕƎŵŨƔ (%) ūƂƐƍŦƑŹƈƸŨůƐźŬŮŽŶƁųſŬƊŦƄƑźŦſƌų

ƊŬŶſƍŬůžšŸƇŨ  

ŸžŬŧſŶžš

ũƇŷŴƐſŤ 

ŶŽŨžŭţŷſųƊŢžƑųŢƅƑŬŢźŤƌŦŨƉųţƈƕƎŵŨƔ 

0.1% 0.5% 1.0% 

ŭƕƐƋŦƐ ƋŦƐ ŭƕƐƋŦƐ ƋŦƐ ŭƕƐƋŦƐ ƋŦƐ 

C 65.03±0.57 75.75±0.18 73.17±0.31 77.17±0.62 77.94±0.38 82.90±0.05 

K 61.83±0.75 68.01±1.20 69.85±1.08 73.40±0.33 75.21±0.16 80.87±0.13 

S 67.40±0.30 72.06±1.00 76.08±0.23 80.04±0.23 82.69±0.22 87.93±0.12 

Min 61.83 68.01 69.85 73.40 75.21 80.87 

Max 67.40 75.75 76.08 80.04 82.69 87.93 

ƠſŧƊŹŨ:  ± ơſŧƊŪƁŤţƐſůžŬŮƐƉŬ, C ůžšŹźųŮƑźų, K ůžšŹźųŶſŭ ƋŶŽ S ůžšŹźųƊŮ 

Min ơſŧƊŪƁŤţƐſƠƑźŧŸƅŨ (ŮŽŸƁŨūƁűſŭƠƑźŧ) 

Max ơſŧƊŪƁŤţƐſŹƈſŧŸƅŨ (ŮŽŸƁŨūƁűſŭŸƆŤ) 
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4.1.2 ŮƉŭūƉŭŮŽŸƁŨūƁűſŭŢźŤŬƕƑſƊŮƄƐźŧũƐſŤƏ ūƂƐƍŦƑŹƈƸŨůƐźŬƊŦƄƑźťƅŶŽŦƂŭƍŬůžšŸƇŨ 

š. ŮƉŭūƉŭŮŽŸƁŨūƁűſŭŢźŤŬƕƑſƊŮƄƐźŧũƐſŤƏ ūƂƐƍŦƑŹƈƸŨůƐźŬŮŽŶƁųſŬƊŦƄƑźťƅŶŽŦƂŭƍŬ

ůžšŹźųŮƑźų 

ŹƈžŤťſšūƂƐūƕſţŷſųŸŽźſŨůžšŹźųŮƑźųƍŬŬƕƑſƊŮƄƐźŧũƐſŤƏ ƋŶƑŷŸƇųūƉŭťƕſŬŷŬƌţ

ƌŶŬƂūƂƐŬžŭƎŨƑťſššſŬšŷŨŸźŭƍŬůžšūƂƐšſŬūƕſţŷſųŸŽźſŨŨƑŷŧŬƕƑſƊŮƄƐźŧ (T2-T6) šžŭůžšūƂƐŭƕƐ

ƎŨƑūƕſţŷſųŸŽźſŨ (T0) ƌŨŧţƁŨƎŶƐƊŮžŬƊŮƂƊŦžŬƋŶƑŷƊŹžŬŷƐſ ŷƁūƂƋŦƐƍŬŬƕƑſƊŮƄƐźŧūƂƐųƂţŷſųƊŢžƑųŢƅƑŬ 

1% ŸſųſŨŹƈƸŨůƐźŬŮŽŶƁųſŬƊŦƄƑźťƅŶŽŦƂŭƍŬůžšŹźųŮƑźųƎŨƑŨƂ ŦƃƐŤƎŨƑƋšƐŬƕƑſƊŮƄƐźŧƌűƊūŦƉųƊűƂ

ųžŤšſŬƊŬŨ (T5) ūƂƐŸſųſŨŹƈƸŨůƐźŬŮŽŶƁųſŬƊŦƄƑźťƅŶŽŦƂŭūžŤơƇŨƍŬůžšŹźųŮƑźųƎŨƑŹƈſŧūƂƐŸƅŨƊūƇƐſ

šžŭ 97.41%, ŻźŤŶƇŤųſƋųƐŬƌŦŨƉųƎŭţſƌŭƊŬŨ (T4, 1%) ƋŶŽ ŦƁŨũŵƁšźſŦƁŨ (T3, 1%) ŦŽŬƁŨ

ŶŽ 90%  ŨžƐŤŸŽƋŨŤƍŬũſũŽŶſŤūƂ 4.12, ŻƆŭūƂ 4.1 ƋŶŽ ŻƆŭūƂ 4.2. šſŬŹƈƸŨůƐźŬŮŽŶƁųſŬ

ƊŦƄƑźŦſƌųƊŬŶſƍŬůžšŹźųŮƑźųűƇŭŷƐſ ƌűƊūŦƉųƊűƂųžŤšſŬƊŬŨūƂƐţŷſųƊŢžƑųŢƅƑŬ 1% ŸſųſŨŹƈƸŨ

ůƐźŬƎŨƑƊŪƁŤ (T5, 1%) 94.77%, ŻźŤŶƇŤųſƋųƐŬƌŦŨƉųƎŭţſƌŭƊŬŨ (T4, 1%) 90.15, ŦƁŨũŵƁšźſ

ŦƁŨ (T3, 1%) 89.29%, ƌŦŨƉųţƈƕƎŵŨƔ (T6, 1%) 88.75%, źſƊŦũƁšźſŦƁŨ (T2, 1%) 84.93% ŨžƐŤŸŽ

ƋŨŤƍŬũſũŽŶſŤūƂ 4.13, ŻƆŭūƂ 4.3 ƋŶŽ ŻƆŭūƂ 4.4. 

ũſũŽŶſŤūƂ 4.12 ŮŽŸƁƁŨūƁűſŭŢźŤŬƕƑſƊŮƄƐźŧũƐſŤƏ (%) ūƂƐƍŦƑŹƈƸŨůƐźŬŮŽŶƁųſŬƊŦƄƑźťƅŶŽŦƂŭūžŤ

ơƇŨƍŬůžšŹźųŮƑźų 

ŸžŬŧſŶžš

ŬƕƑſƊŮƄƐźŧ 

ŶŽŨžŭţŷſųƊŢžƑųŢƅƑŬŢźŤŬƕƑſƊŮƄƐźŧũƐſŤƏ 

0.1% 0.5% 1.0% 

ŭƕƐƋŦƐ ƋŦƐ ŭƕƐƋŦƐ ƋŦƐ ŭƕƐƋŦƐ ƋŦƐ 

T0 100 100 100 100 100 100 

T1 64.49±0.48 67.69±0.97 64.49±0.48 67.69±0.97 64.49±0.48 67.69±0.97 

T2 63.03±0.69 68.87±0.77 70.93±0.53 77.93±1.49 78.82±0.86 86.84±0.97 

T3 65.37±0.38 75.62±0.16 79.04±0.18 83.04±0.57 84.08±0.50 90.02±0.80 

T4 65.34±0.97 72.81±0.84 74.43±0.67 79.43±0.63 82.68±0.28 90.64±0.50 

T5 72.78±0.20 85.08±0.91 85.61±0.19 91.61±0.24 94.90±1.05 97.41±0.62 

T6 64.52±0.43 69.73±0.51 71.91±0.31 77.91±0.49 79.02±0.83 88.75±0.99 

Min 63.03 68.87 71.91 75.93 78.82 86.84 

Max 72.78 85.08 85.61 91.61 94.90 97.41 

ƠſŧƊŹŨ: ± ơſŧƊŪƁŤţƐſůžŬŮƐƉŬ, T0 ƌũŮƉŭūƉŭ, T1 ŬƕƑſ, T2 źſƊŦũƁšźſŦƁŨ, T3 ŦƂũŵƁšźſŦƁŨ, 

T4 ƌŦŨƉųƎŭţſƌŭƊŬŨ, T5 ƌűƊūŦƉųƊűƂųžŤšſƊŬŨ ƋŶŽ T6 ƌŦŨƉųţƈƕƎŵŨƔ, Min      

ơſŧƊŪƁŤţƐſƠƑźŧŸƅŨ (ŮŽŸƁŨūƁűſŭƠƑźŧ), Max ơſŧƊŪƁŤţƐſŹƈſŧŸƅŨ (ŮŽŸƁŨūƁűſŭ

ŸƆŤ) 
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Control 

NaCl NaHCO3 

C6H10O8 CH2COOH H2O 

KMnO4 

Control 

NaCl NaHCO3 

C6H10O8 CH2COOH H2O 

KMnO4 

ŻƆŭūƂ 4.1 ŶžšŸŽŬŽŢźŤƊŦƄƑźťƅŶŽŦƂŭūžŤơƇŨūƂƐƊšƂŨŢƃƑŬƍŬźſŹſŬ PCA šƐźŬ ƋŶŽ ŹƈžŤšſŬūƕſ

ţŷſųŸŽźſŨƍŬŬƕƑſƊŮƄƐźŧũƐſŤƏ ƌŨŧŷƁūƂŮſŸŽťſššſŬƋŦƐūƂƐųƂţŷſųƊŢžƑųŢƅŬ 0.1%  

ŻƆŭūƂ 4.2 ŶžšŸŽŬŽŢźŤƊŦƄƑźťƅŶŽŦƂŭūžŤơƇŨūƂƐƊšƂŨŢƃƑŬƍŬźſŹſŬ PCA šƐźŬ ƋŶŽ ŹƈžŤšſŬūƕſ

ţŷſųŸŽźſŨƍŬŬƕƑſƊŮƄƐźŧũƐſŤƏ ƌŨŧŷƁūƂšſŬƋŦƐūƂƐųƂţŷſųƊŢžƑųŢƅŬ 0.1% 
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ũſũŽŶſŤūƂ 4.13 ŮŽŸƁƁŨūƁűſŭŢźŤŬƕƑſƊŮƄƐźŧũƐſŤƏ (%) ūƂƐƍŦƑŹƈƸŨůƐźŬŮŽŶƁųſŬƊŦƄƑźŦſƌųƊŬŶſ

ůžšŹźųŮƑźų 

ŸžŬŧſŶžš

ŬƕƑſƊŮƄƐźŧ 

ŶŽŨžŭţŷſųƊŢžƑųŢƅƑŬŢźŤŬƕƑſƊŮƄƐźŧũƐſŤƏ 

0.1% 0.5% 1.0% 

ŭƕƐƋŦƐ ƋŦƐ ŭƕƐƋŦƐ ƋŦƐ ŭƕƐƋŦƐ ƋŦƐ 

T0 100 100 100 100 100 100 

T1 58.09±0.14 68.74±0.16 58.09±0.14 68.74±0.16 58.09±0.14 68.74±0.16 

T2 63.07±0.65 66.25±0.30 72.40±0.95 77.40±0.71 79.93±0.73 84.93±0.03 

T3 66.89±0.59 68.35±0.34 76.78±0.40 79.78±0.73 85.40±0.68 89.29±0.01 

T4 62.45±0.28 68.35±0.58 73.02±0.33 80.02±0.93 84.30±0.07 90.15±0.59 

T5 75.15±0.37 82.41±0.24 86.16±0.44 91.16±0.44 94.00±0.76 94.77±0.74 

T6 65.03±0.57 75.75±0.18 73.17±0.31 77.17±0.62 77.94±0.38 82.90±0.05 

Min 62.45 66.25 72.40 77.17 77.94 82.90 

Max 75.15 82.41 86.16 91.16 94.00 94.77 

ƠſŧƊŹŨ: ± ơſŧƊŪƁŤţƐſůžŬŮƐƉŬ T0 ƌũŮƉŭūƉŭ, T1 ŬƕƑſ, T2 źſƊŦũƁšźſŦƁŨ, T3 ŦƂũŵƁšźſŦƁŨ, 

T4 ƌŦŨƉųƎŭţſƌŭƊŬŨ, T5 ƌűƊūŦƉųƊűƂųžŤšſƊŬŨ ƋŶŽ T6 ƌŦŨƉųţƈƕƎŵŨƔ 

Min ơſŧƊŪƁŤţƐſƠƑźŧŸƅŨ (ŮŽŸƁŨūƁűſŭƠƑźŧ) 

Max ơſŧƊŪƁŤţƐſŹƈſŧŸƅŨ (ŮŽŸƁŨūƁűſŭŸƆŤ) 

 

 

 

 

 

 

 

 

Control 

NaCl NaHCO3 

C6H10O8 CH2COOH H2O 

KMnO4 

ŻƆŭūƂ 4.3 ŶžšŸŽŬŽŢźŤƊŦƄƑźŦſƌųƊŬŶſūƂƐƊšƂŨŢƃƑŬƍŬźſŹſŬ XLD Agar šƐźŬ ƋŶŽ ŹƈžŤšſŬūƕſ

ţŷſųŸŽźſŨƍŬŬƕƑſƊŮƄƐźŧũƐſŤƏ ƌŨŧŷƁūƂŮſŸŽťſššſŬƋŦƐūƂƐųƂţŷſųƊŢžƑųŢƅŬ 0.1% 
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Ţ. ŮƉŭūƉŭŮŽŸƁŨūƁűſŭŢźŤŬƕƑſƊŮƄƐźŧũƐſŤƏ ūƂƐƍŦƑŹƈƸŨůƐźŬŮŽŶƁųſŬƊŦƄƑźťƅŶŽŦƂŭƍŬ

ůžšŹźųŶſŭ 

ŹƈžŤťſšūƂƐūƕſţŷſųŸŽźſŨůžšŹźųŶſŭƍŬŬƕƑſƊŮƄƐźŧũƐſŤƏƋŶƑŷŸƇųūƉŭťƕſŬŷŬƌţƌŶ

ŬƂūƂƐŬžŭƎŨƑťſššſŬšŷŨŸźŭƍŬůžšūƂƐūƕſţŷſųŸŽźſŨŨƑŷŧŬƕƑſƊŮƄƐźŧ (T2-T6) šžŭůžšūƂƐŭƕƐƎŨƑūƕſ

ţŷſųŸŽźſŨ (T0) ƌŨŧţƁŨƎŶƐƊŮžŬƊŮƂƊŦžŬƋŶƑŷƊŹžŬŷƐſ ŷƁūƂƋŦƐƍŬŬƕƑſƊŮƄƐźŧūƂƐųƂţŷſųƊŢžƑųŢƅƑŬ 1% 

ŸſųſŨŹƈƸŨůƐźŬŮŽŶƁųſŬƊŦƄƑźťƅŶŽŦƂŭƍŬůžšŹźųŶſŭƎŨƑŨƂūƂƐŸƅŨ ƋŶŽ ƎŨƑƋšƐŬƕƑſƊŮƄƐźŧƌűƊūŦƉų

ƊűƂųžŤšſŬƊŬŨ (T5) ŦƃƐŤŸſųſŨŹƈƸŨůƐźŬŮŽŶƁųſŬƊŦƄƑźťƅŶŽŦƂŭūžŤơƇŨƎŨƑƊŪƁŤ (T5, 1%) 96.51%, 

ŻźŤŶƇŤųſƋųƐŬŦƁŨũŵƁšźſŦƁŨ (T3, 1%) 86.33%, ƌŦŨƉųƎŭţſƌŭƊŬŨ (T4, 1%) 83.33% źſƊŦ

ũƁšźſŦƁŨ (T2, 1%) 82.48% ƋŶŽ ƌŦŨƉųţƈƕƎŵŨƔ (T6, 1%) 80.26%. ŸƕſŶžŭšſŬŹƈƸŨůƐźŬŮŽŶƁųſŬ

ƊŦƄƑźťƅŶŽŦƂŭūžŤơƇŨƍŬůžšŹźųŶſŭŨƑŷŧŷƁūƂŮſŸŽťſššſŬƋŦƐƍŬźſƊŦũƁšźſŦƁŨ (T1) ūƂƐţŷſų

ƊŢžƑųŢƅƑŬ 0.1% ƊŹžŬŷƐſ ŸſųſŨŹƈƸŨůƐźŬƎŨƑűƉŤ 57.98% ƊųƄƐźūƉŭšžŭšſŬūƕſţŷſųŸŽźſŨŨƑŷŧ

ŬƕƑſ ƋųƐŬųƂţŷſųƍšƑţƉŤšžŬ ƍŬŢŽŬŽūƂƐšſŬŹƈƸŨůƐźŬƊŦƄƑźťƅŶŽŦƂŭŨƑŷŧŬƕƑſŸſųſŨŹƈƸŨůƐźŬƎŨƑƊŪƁŤ 

58.27%  ŨžƐŤŸŽƋŨŤƍŬũſũŽŶſŤūƂ 4.14, ŻƆŭūƂ 4.5 ƋŶŽ ŻƆŭūƂ 4.6. šſŬŹƈƸŨůƐźŬŮŽŶƁųſŬƊŦƄƑź

ŦſƌųƊŬŶſƍŬůžšŹźųŶſŭƊŹžŬŷƐſ ƌűƊūŦƉųƊűƂųžŤšſŬƊŬŨūƂƐţŷſųƊŢžƑųŢƅƑŬ 1% ŸſųſŨŹƈƸŨůƐźŬ

ƎŨƑƊŪƁŤ (T5, 1%) 92.35%, ŻźŤŶƇŤųſƋųƐŬŦƁŨũŵƁšźſŦƁŨ (T3, 1%) 86.06%, ƌŦŨƉųƎŭţſƌŭƊŬŨ 

(T4, 1%) 84.88, źſƊŦũƁšźſŦƁŨ (T2, 1%) 82.78%, ƌŦŨƉųţƈƕƎŵŨƔ (T6, 1%) 80.87% ŨžƐŤŸŽƋŨŤƍŬ

ũſũŽŶſŤūƂ 4.15, ŻƆŭūƂ 4.7 ƋŶŽ ŻƆŭūƂ 4.8. 

Control 

NaCl NaHCO3 

C6H10O8 CH2COOH H2O 

KMnO4 

ŻƆŭūƂ 4.4 ŶžšŸŽŬŽŢźŤƊŦƄƑźŦſƌųƊŬŶſūƂƐƊšƂŨŢƃƑŬƍŬźſŹſŬ XLD Agar šƐźŬ ƋŶŽ ŹƈžŤšſŬūƕſ

ţŷſųŸŽźſŨƍŬŬƕƑſƊŮƄƐźŧũƐſŤƏ ƌŨŧŷƁūƂšſŬƋŦƐūƂƐųƂţŷſųƊŢžƑųŢƅŬ 0.1% 
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ũſũŽŶſŤūƂ 4. 14 ŮŽŸƁƁŨūƁűſŭŢźŤŬƕƑſƊŮƄƐźŧũƐſŤƏ (%) ūƂƐƍŦƑŹƈƸŨůƐźŬůƐźŬƊŦƄƑźťƅŶŽŦƂŭūžŤơƇŨ

ƍŬůžšŹźųŶſŭ 

ŸžŬŧſŶžš

ŬƕƑſƊŮƄƐźŧ 

ŶŽŨžŭţŷſųƊŢžƑųŢƅƑŬŢźŤŬƕƑſƊŮƄƐźŧũƐſŤƏ 

0.1% 0.5% 1.0% 

ŭƕƐƋŦƐ ƋŦƐ ŭƕƐƋŦƐ ƋŦƐ ŭƕƐƋŦƐ ƋŦƐ 

T0 100 100 100 100 100 100 

T1 58.27±0.44 63.33±0.42 58.27±0.44 63.33±0.42 58.27±0.44 63.33±0.42 

T2  57.98±0.79 64.09±0.96 66.53±1.77 72.88±1.13 70.72±0.45 82.48±1.03 

T3  61.75±0.77 72.34±0.91 74.28±0.64 77.90±0.96 78.66±0.58 86.33±0.59 

T4  62.35±0.61 68.42±0.47 71.11±0.24 73.10±0.32 75.64±0.71 83.33±0.77 

T5  71.68±0.25 77.78±0.79 81.78±0.69 88.32±2.12 91.40±0.77 96.51±0.37 

T6  60.07±0.51 67.46±0.97 68.39±0.98 75.34±0.91 70.20±0.70 80.26±0.43 

Min 57.98 64.09 66.53 72.88 70.20 80.26 

Max 71.68 77.78 81.78 81.78 91.40 96.51 

ƠſŧƊŹŨ: ± ơſŧƊŪƁŤţƐſůžŬŮƐƉŬ, T0 ƌũŮƉŭūƉŭ, T1 ŬƕƑſ, T2 źſƊŦũƁšźſŦƁŨ, T3 ŦƂũŵƁšźſŦƁŨ, 

T4 ƌŦŨƉųƎŭţſƌŭƊŬŨ, T5 ƌűƊūŦƉųƊűƂųžŤšſƊŬŨ ƋŶŽ T6 ƌŦŨƉųţƈƕƎŵŨƔ  

Min ơſŧƊŪƁŤţƐſƠƑźŧŸƅŨ (ŮŽŸƁŨūƁűſŭƠƑźŧ) 

Max ơſŧƊŪƁŤţƐſŹƈſŧŸƅŨ (ŮŽŸƁŨūƁűſŭŸƆŤ) 

 

 

 

 

 

 

 

 

 

 

 

Control 

NaCl NaHCO3 

C6H10O8 CH2COOH H2O 

KMnO4 

ŻƆŭūƂ 4.5 ŶžšŸŽŬŽŢźŤƊŦƄƑźťƅŶŽŦƂŭūžŤơƇŨūƂƐƊšƂŨŢƃƑŬƍŬźſŹſŬ PCA šƐźŬ ƋŶŽ ŹƈžŤšſŬūƕſ

ţŷſųŸŽźſŨƍŬŬƕƑſƊŮƄƐźŧũƐſŤƏ ƌŨŧŷƁūƂŮſŸŽťſššſŬƋŦƐūƂƐųƂţŷſųƊŢžƑųŢƅŬ 0.5% 
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ũſũŽŶſŤūƂ 4.15 ŮŽŸƁƁŨūƁűſŭŢźŤŬƕƑſƊŮƄƐźŧũƐſŤƏ (%) ūƂƐƍŦƑŹƈƸŨůƐźŬŮŽŶƁųſŬƊŦƄƑźŦſƌųƊŬŶſƍŬ

ůžšŹźųŶſŭ 

ŸžŬŧſŶžš

ŬƕƑſƊŮƄƐźŧ 

ŶŽŨžŭţŷſųƊŢžƑųŢƅƑŬŢźŤūſŨŬƕƑſƊŮƄƐźŧũƐſŤƏ 

0.1% 0.5% 1.0% 

ŭƕƐƋŦƐ ƋŦƐ ŭƕƐƋŦƐ ƋŦƐ ŭƕƐƋŦƐ ƋŦƐ 

T0 100 100 100 100 100 100 

T1 52.16±0.19 59.80±0.23 52.16±0.19 59.80±0.23 52.16±0.19 59.80±0.23 

T2  62.05±1.22 64.16±0.01 67.41±0.02 73.88±0.35 78.57±0.93 82.78±0.11 

T3  60.39±0.37 64.73±0.44 73.54±0.21 78.42±0.97 82.69±0.48 86.06±0.58 

T4  58.02±0.44 61.09±1.00 66.73±0.36 76.11±0.52 82.09±0.90 84.88±0.58 

T5  71.73±0.90 77.70±0.78 82.69±0.46 86.87±0.87 91.28±0.22 92.35±0.06 

T6  61.83±0.75 68.01±1.20 69.85±1.08 73.40±0.33 75.21±0.16 80.87±0.13 

Min 60.39 64.16 66.73 73.40 75.21 80.87 

Max 71.73 77.70 82.69 86.87 91.28 92.35 

ƠſŧƊŹŨ: ± ơſŧƊŪƁŤţƐſůžŬŮƐƉŬ, T0 ƌũŮƉŭūƉŭ, T1 ŬƕƑſ, T2 źſƊŦũƁšźſŦƁŨ, T3 ŦƂũŵƁšźſŦƁŨ, 

T4 ƌŦŨƉųƎŭţſƌŭƊŬŨ, T5 ƌűƊūŦƉųƊűƂųžŤšſƊŬŨ ƋŶŽ T6 ƌŦŨƉųţƈƕƎŵŨƔ 

Min ơſŧƊŪƁŤţƐſƠƑźŧŸƅŨ (ŮŽŸƁŨūƁűſŭƠƑźŧ) 

Max ơſŧƊŪƁŤţƐſŹƈſŧŸƅŨ (ŮŽŸƁŨūƁűſŭŸƆŤ) 

Control 

NaCl NaHCO3 

C6H10O8 CH2COOH H2O 

KMnO4 

ŻƆŭūƂ 4.6 ŶžšŸŽŬŽŢźŤƊŦƄƑźťƅŶŽŦƂŭūžŤơƇŨūƂƐƊšƂŨŢƃƑŬƍŬźſŹſŬ PCA šƐźŬ ƋŶŽ ŹƈžŤšſŬūƕſ

ţŷſųŸŽźſŨƍŬŬƕƑſƊŮƄƐźŧũƐſŤƏ ƌŨŧŷƁūƂƋŦƐūƂƐųƂţŷſųƊŢžƑųŢƅŬ 0.5%  
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Control 

NaCl NaHCO3 

C6H10O8 CH2COOH H2O 

KMnO4 

Control 

NaCl NaHCO3 

C6H10O8 CH2COOH H2O 

KMnO4 

ŻƆŭūƂ 4.7 ŶžšŸŽŬŽŢźŤƊŦƄƑźŦſƌųƊŬŶſūƂƐƊšƂŨŢƃƑŬƍŬźſŹſŬ XLD Agar šƐźŬ ƋŶŽ ŹƈžŤšſŬūƕſ

ţŷſųŸŽźſŨƍŬŬƕƑſƊŮƄƐźŧũƐſŤƏ ƌŨŧŷƁūƂŮſŸŽťſššſŬƋŦƐūƂƐųƂţŷſųƊŢžƑųŢƅŬ 0.5% 

ŻƆŭūƂ 4.8 ŶžšŸŽŬŽŢźŤƊŦƄƑźŦſƌųƊŬŶſūƂƐƊšƂŨŢƃƑŬƍŬźſŹſŬ XLD Agar šƐźŬ ƋŶŽ ŹƈžŤšſŬūƕſ

ţŷſųŸŽźſŨƍŬŬƕƑſƊŮƄƐźŧũƐſŤƏ ƌŨŧŷƁūƂšſŬƋŦƐūƂƐųƂţŷſųƊŢžƑųŢƅŬ 0.5%  
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ţ. ŮƉŭūƉŭŮŽŸƁŨūƁűſŭŢźŤŬƕƑſƊŮƄƐźŧũƐſŤƏ ūƂƐƍŦƑŹƈƸŨůƐźŬŮŽŶƁųſŬƊŦƄƑźťƅŶŽŦƂŭƍŬ

ůžšŹźųƊŮ 

ŹƈžŤťſšūƂƐūƕſţŷſųŸŽźſŨůžšŹźųƊŮƍŬŬƕƑſƊŮƄƐźŧũƐſŤƏƋŶƑŷŸƇųūƉŭťƕſŬŷŬƌţƌŶŬƂ

ūƂƐŬžŭƎŨƑťſššſŬšŷŨŸźŭƍŬůžšūƂƐšſŬūƕſţŷſųŸŽźſŨŨƑŷŧŬƕƑſƊŮƄƐźŧ (T2-T6) šžŭůžšūƂƐŭƕƐƎŨƑūƕſ

ţŷſųŸŽźſŨ (T0) ƌŨŧţƁŨƎŶƐƊŮžŬƊŮƂƊŦžŬƋŶƑŷƊŹžŬŷƐſ ŷƁūƂƋŦƐƍŬŬƕƑſƊŮƄƐźŧūƂƐųƂţŷſųƊŢžƑųŢƅƑŬ 1% 

ŸſųſŨŹƈƸŨůƐźŬŮŽŶƁųſŬƊŦƄƑźťƅŶŽŦƂŭƍŬůžšŹźųƊŮƎŨƑŨƂūƂƐŸƅŨ ƋŶŽ ƎŨƑƋšƐŬƕƑſƊŮƄƐźŧƌűƊūŦƉųƊűƂ

ųžŤšſŬƊŬŨ (T5) ŦƃƐŤŸſųſŨŹƈƸŨůƐźŬŮŽŶƁųſŬƊŦƄƑźťƅŶŽŦƂŭūžŤơƇŨƎŨƑƊŪƁŤ (T5, 1%) 99.28%,    

ŻźŤŶƇŤųſƋųƐŬƌŦŨƉųƎŭţſƌŭƊŬŨ (T4, 1%) 96.99%, ŦƁŨũŵƁšźſŦƁŨ (T3, 1%) 95.58 %,ƌŦŨƉų

ţƈƕƎŵŨƔ (T6, 1%)  ƋŶŽ źſƊŦũƁšźſŦƁŨ (T2, 1%) ŦŽŬƁŨŶŽ 92% ŨžƐŤŸŽƋŨŤƍŬũſũŽŶſŤūƂ 4.16, 

ŻƆŭūƂ 4.9 ƋŶŽ ŻƆŭūƂ 4.10. šſŬŹƈƸŨůƐźŬŮŽŶƁųſŬƊŦƄƑźŦſƌųƊŬŶſůžšŹźųƊŮƊŹžŬŷƐſ ŷƁūƂƋŦƐƍŬŬƕƑſ

ƊŮƄƐźŧƌűƊūŦƉųƊűƂųžŤšſŬƊŬŨūƂƐţŷſųƊŢžƑųŢƅƑŬ 1% ŸſųſŨŹƈƸŨůƐźŬƎŨƑƊŪƁŤ (T5, 1%) 97.32%, 

ŻźŤŶƇŤųſƋųƐŬƌŦŨƉųƎŭţſƌŭƊŬŨ (T4, 1%) 94.25%, ŦƁŨũŵƁšźſŦƁŨ (T3, 1%) 91.81%, ƌŦŨƉų

ţƈƕƎŵŨƔ (T6, 1%) 87.93%, źſƊŦũƁšźſŦƁŨ (T2, 1%) 86.59% ŨžƐŤŸŽƋŨŤƍŬũſũŽŶſŤūƂ 4.17, ŻƆŭūƂ 

4.11 ƋŶŽ ŻƆŭūƂ 4.12. 

ũſũŽŶſŤūƂ 4.16 ŮŽŸƁƁŨūƁűſŭŢźŤŬƕƑſƊŮƄƐźŧũƐſŤƏ ūƂƐƍŦƑŹƈƸŨůƐźŬƊŦƄƑźťƅŶŽŦƂŭūžŤơƇŨƍŬůžšŹźų

ƊŮ (%) 

ŸžŬŧſŶžš

ŬƕƑſƊŮƄƐźŧ 

ŶŽŨžŭţŷſųƊŢžƑųŢƅƑŬŢźŤūſŨŬƕƑſƊŮƄƐźŧũƐſŤƏ 

0.1% 0.5% 1.0% 

ŭƕƐƋŦƐ ƋŦƐ ŭƕƐƋŦƐ ƋŦƐ ŭƕƐƋŦƐ ƋŦƐ 

T0 100 100 100 100 100 100 

T1 63.36±0.80 73.36±0.16 63.36±0.80 73.36±0.16 63.36±0.80 73.36±0.16 

T2 67.64±0.36 74.06±0.36 72.53±0.09 84.05±1.09 85.12±0.85 92.37±0.85 

T3 70.20±0.68 79.55±0.68 82.97±0.22 86.05±0.22 87.52±0.50 95.58±0.50 

T4 67.75±0.39 74.87±0.39 81.03±0.96 85.94±0.96 88.47±0.53 96.99±0.53 

T5 78.58±0.12 88.27±0.12 89.37±0.98 95.20±0.98 97.42±0.88 99.28±0.88 

T6 68.44±0.40 78.52±0.20 75.51±0.63 82.39±0.63 82.86±0.52 92.68±0.51 

Min 67.64 74.06 72.53 82.39 82.86 92.37 

Max 78.58 88.27 89.37 95.20 97.42 99.28 

ƠſŧƊŹŨ: ± ơſŧƊŪƁŤţƐſůžŬŮƐƉŬ, T0 ƌũŮƉŭūƉŭ, T1 ŬƕƑſ, T2 źſƊŦũƁšźſŦƁŨ, T3 ŦƂũŵƁšźſŦƁŨ, 

T4 ƌŦŨƉųƎŭţſƌŭƊŬŨ, T5 ƌűƊūŦƉųƊűƂųžŤšſƊŬŨ ƋŶŽ T6 ƌŦŨƉųţƈƕƎŵŨƔ  

Min ơſŧƊŪƁŤţƐſƠƑźŧŸƅŨ (ŮŽŸƁŨūƁűſŭƠƑźŧ) 

Max ơſŧƊŪƁŤţƐſŹƈſŧŸƅŨ (ŮŽŸƁŨūƁűſŭŸƆŤ) 
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Control 

NaCl NaHCO3 

C6H10O8 CH2COOH H2O 

KMnO4 

Control 

NaCl NaHCO3 

C6H10O8 CH2COOH H2O 

KMnO4 

ŻƆŭūƂ 4.9 ŶžšŸŽŬŽŢźŤƊŦƄƑźťƅŦƂŭūžŤơƇŨūƂƐƊšƂŨŢƃƑŬƍŬźſŹſŬ PCA šƐźŬ ƋŶŽ ŹƈžŤšſŬūƕſ

ţŷſųŸŽźſŨƍŬŬƕƑſƊŮƄƐźŧũƐſŤƏ ƌŨŧŷƁūƂŮſŸŽťſššſŬƋŦƐūƂƐųƂţŷſųƊŢžƑųŢƅŬ 1% 

ŻƆŭūƂ 4.10 ŶžšŸŽŬŽŢźŤƊŦƄƑźťƅŶŽŦƂŭūžŤơƇŨūƂƐƊšƂŨŢƃƑŬƍŬźſŹſŬ PCA šƐźŬ ƋŶŽ ŹƈžŤšſŬūƕſ

ţŷſųŸŽźſŨƍŬŬƕƑſƊŮƄƐźŧũƐſŤƏ ƌŨŧŷƁūƂƋŦƐūƂƐųƂţŷſųƊŢžƑųŢƅŬ 1% 
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ũſũŽŶſŤūƂ 4.17 ŮŽŸƁƁŨūƁűſŭŢźŤŬƕƑſƊŮƄƐźŧũƐſŤƏ (%) ūƂƐƍŦƑŹƈƸŨůƐźŬƊŦƄƑźŦſƌųƊŬŶſƍŬůžšŹźų

ƊŮ  

ŸžŬŧſŶžš

ŬƕƑſƊŮƄƐźŧ 

ŶŽŨžŭţŷſųƊŢžƑųŢƅƑŬŢźŤŬƕƑſƊŮƄƐźŧũƐſŤƏ 

0.1% 0.5% 1.0% 

ŭƕƐƋŦƐ ƋŦƐ ŭƕƐƋŦƐ ƋŦƐ ŭƕƐƋŦƐ ƋŦƐ 

T0 100 100 100 100 100 100 

T1 58.88±0.10 69.98±0.69 58.88±0.10 69.98±0.69 58.88±0.10 69.98±0.69 

T2 64.56±0.19 69.86±1.19 70.56±0.04 77.56±0.04 83.33±0.85 86.59±0.85 

T3 67.14±0.90 74.08±0.90 78.14±0.86 82.76±0.86 86.42±0.64 91.81±0.64 

T4 66.76±0.66 72.92±0.66 75.93±0.90 82.63±0.90 84.92±0.18 94.25±0.18 

T5 76.98±1.05 82.96 ±1.20 87.86±0.54 93.47±0.54 94.98±0.47 97.32±0.47 

T6 67.40±0.30 72.06±1.00 76.08±0.23 80.04±0.23 82.69±0.22 87.93±0.12 

Min 64.56 69.86 70.56 77.56 82.69 86.59 

Max 76.98 82.96 87.86 93.47 94.98 97.32 

ƠſŧƊŹŨ: ± ơſŧƊŪƁŤţƐſůžŬŮƐƉŬ, T0 ƌũŮƉŭūƉŭ, T1 ŬƕƑſ, T2 źſƊŦũƁšźſŦƁŨ, T3 ŦƂũŵƁšźſŦƁŨ, 

T4 ƌŦŨƉųƎŭţſƌŭƊŬŨ, T5 ƌűƊūŦƉųƊűƂųžŤšſƊŬŨ ƋŶŽ T6 ƌŦŨƉųţƈƕƎŵŨƔ 

Min ơſŧƊŪƁŤţƐſƠƑźŧŸƅŨ (ŮŽŸƁŨūƁűſŭƠƑźŧ) 

Max ơſŧƊŪƁŤţƐſŹƈſŧŸƅŨ (ŮŽŸƁŨūƁűſŭŸƆŤ) 

 

 

 

 

 

 

 

 

 

Control 

NaCl NaHCO3 

C6H10O8 CH2COOH H2O 

KMnO4 

ŻƆŭūƂ 4.11 ŶžšŸŽŬŽŢźŤƊŦƄƑźŦſƌųƊŬŶſūƂƐƊšƂŨŢƃƑŬƍŬźſŹſŬ XLD Agar šƐźŬ ƋŶŽ ŹƈžŤšſŬūƕſ

ţŷſųŸŽźſŨƍŬŬƕƑſƊŮƄƐźŧũƐſŤƏ ƌŨŧŷƁūƂŮſŸŽťſššſŬƋŦƐūƂƐųƂţŷſųƊŢžƑųŢƅŬ 1% 
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Ť. ŮƉŭūƉŭŮŽŸƁŨūƁűſŭŢźŤŬƕƑſƊŮƄƐźŧũƐſŤƏ ūƂƐƍŦƑŹƈƸŨůƐźŬƊŦƄƑźťƅŶŽŦƂŭƍŬůžšŹźųţſŷ

ūźŤ 

ŹƈžŤťſšūƂƐūƕſţŷſųŸŽźſŨůžšţſŷūźŤƍŬŬƕƑſƊŮƄƐźŧũƐſŤƏ ƋŶƑŷŸƇųūƉŭťƕſŬŷŬƌţƌŶ

ŬƂūƂƐŬžŭƎŨƑťſššſŬšŷŨŸźŭƍŬůžšūƂƐūƕſţŷſųŸŽźſŨŨƑŷŧŬƕƑſƊŮƄƐźŧ (T2-T6) šžŭůžšūƂƐŭƕƐƎŨƑūƕſ

ţŷſųŸŽźſŨ (T0) ƌŨŧţƁŨƎŶƐƊŮžŬƊŮƂƊŦžŬƋŶƑŷƊŹžŬŷƐſ ŷƁūƂƋŦƐƍŬŬƕƑſƊŮƄƐźŧūƂƐųƂţŷſųƊŢžƑųŢƅƑŬ 1% 

ŸſųſŨŹƈƸŨůƐźŬŮŽŶƁųſŬƊŦƄƑźťƅŶŽŦƂŭƍŬůžšţſūźŤƎŨƑŨƂšŷƐſŬƕƑſƊŮƄƐźŧūƂƐųƂųƂţŷſųƊŢžƑųŢƅƑŬ 0.5%, 

0.1%, ŶŷųūžŤŷƁūƂšſŬūƕſţŷſųŸŽźſŨŮŽŸŽťſššſŬƋŦƐ ƋŶŽ ŬƕƑſƊŮƄƐźŧūƂƐŸſųſŨŹƈƸŨŮŽŶƁųſŬ

ƊŦƄƑźťƅŶŽŦƂŭūžŤơƇŨƎŨƑŹƈſŧūƂƐŸƅŨ ŦƃƐŤƎŨƑƋšƐŬƕƑſƊŮƄƐźŧƌűƊūŦƉųƊűƂųžŤšſŬƊŬŨ (T5)  Ÿſ ųſŨŹƈƸŨ

ůƐźŬƎŨƑƊŪƁŤ (T5, 1%) 96.38%, ŻźŤŶƇŤųſƋųƐŬƌŦŨƉųƎŭţſƌŭƊŬŨ (T4, 1%) 92.16%, ŦƁŨũŵƁš

źſŦƁŨ (T3, 1%) 88.54%,ƌŦŨƉųţƈƕƎŵŨƔ (T6, 1%) 84.87% ƋŶŽ źſƊŦũƁšźſŦƁŨ (T2, 1%) 81.27%  

ŨžƐŤŸŽƋŨŤƍŬũſũŽŶſŤūƂ 4.18. 

 

 

 

Control 

NaCl NaHCO3 

C6H10O8 CH2COOH H2O 

KMnO4 

ŻƆŭūƂ 4.12 ŶžšŸŽŬŽŢźŤƊŦƄƑźŦſƌųƊŬŶſūƂƐƊšƂŨŢƃƑŬƍŬźſŹſŬ XLD Agar šƐźŬ ƋŶŽ ŹƈžŤšſŬ

ūƕſţŷſųŸŽźſŨƍŬŬƕƑſƊŮƄƐźŧũƐſŤƏ ƌŨŧŷƁūƂšſŬƋŦƐŬƕƑſƊŮƄƐźŧūƂƐųƂţŷſųƊŢžƑųŢƅŬ 1% 
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ũſũŽŶſŤūƂ 4.18 ŮŽŸƁƁŨūƁűſŭŢźŤŬƕƑſƊŮƄƐźŧũƐſŤƏ (%) ūƂƐƍŦƑŹƈƸŨůƐźŬƊŦƄƑźťƅŶŽŦƂŭūƇƐŷƎŮƍŬůžš

ţſŷūźŤ  

ŸžŬŧſŶžš

ŬƕƑſƊŮƄƐźŧ 

ŶŽŨžŭţŷſųƊŢžƑųŢƅƑŬŢźŤŬƕƑſƊŮƄƐźŧũƐſŤƏ 

0.1% 0.5% 1.0% 

ŭƕƐƋŦƐ ƋŦƐ ŭƕƐƋŦƐ ƋŦƐ ŭƕƐƋŦƐ ƋŦƐ 

T0 100 100 100 100 100 100 

T1 63.29±0.95 67.21±0.19 63.29±0.95 67.21±0.19 63.29±0.95 67.21±0.19 

T2 66.21±0.01 72.35±1.00 69.65±0.24 78.68 ±1.24 80.89±0.98 81.27±0.98 

T3 68.04±0.13 77.06±0.13 78.21±0.59 82.11±0.59 81.99±0.95 88.54±0.95 

T4 64.44±0.01 73.99±0.01 72.56±0.10 80.03±1.10 82.20±0.45 92.16±0.45 

T5 75.41±0.07 85.83±0.07 87.24±0.78 92.62±0.78 94.14±0.83 96.38±0.83 

T6 63.99±0.25 73.04±0.28 70.40±0.46 79.50±0.36 80.23±0.60 84.87±0.66 

Min 63.99 72.35 69.65 78.68 80.23 84.87 

Max 75.41 85.83 87.24 92.62 94.14 96.38 

ƠſŧƊŹŨ: ± ơſŧƊŪƁŤţƐſůžŬŮƐƉŬ, T0 ƌũŮƉŭūƉŭ, T1 ŬƕƑſ, T2 źſƊŦũƁšźſŦƁŨ, T3 ŦƂũŵƁšźſŦƁŨ, 

T4 ƌŦŨƉųƎŭţſƌŭƊŬŨ, T5 ƌűƊūŦƉųƊűƂųžŤšſƊŬŨ ƋŶŽ T6 ƌŦŨƉųţƈƕƎŵŨƔ 

Min ơſŧƊŪƁŤţƐſƠƑźŧŸƅŨ (ŮŽŸƁŨūƁűſŭƠƑźŧ) 

Max ơſŧƊŪƁŤţƐſŹƈſŧŸƅŨ (ŮŽŸƁŨūƁűſŭŸƆŤ) 

ť. ŮƉŭūƉŭŮŽŸƁŨūƁűſŭŢźŤŬƕƑſƊŮƄƐźŧũƐſŤƏ ūƂƐƍŦƑŹƈƸŨůƐźŬƊŦƄƑźťƅŶŽŦƂŭƍŬůžšŸŽŹƈžŨ 

ŹƈžŤťſšūƂƐūƕſţŷſųŸŽźſŨůžšŸŽŹƈžŨƍŬŬƕƑſƊŮƄƐźŧũƐſŤƏ ƋŶƑŷŸƇųūƉŭťƕſŬŷŬƌţƌŶŬƂ

ūƂƐŬžŭƎŨƑťſššſŬšŷŨŸźŭƍŬůžšūƂƐšſŬūƕſţŷſųŸŽźſŨŨƑŷŧŬƕƑſƊŮƄƐźŧ (T2-T6) šžŭůžšūƂƐŭƕƐƎŨƑūƕſ

ţŷſųŸŽźſŨ (T0) ƌŨŧţƁŨƎŶƐƊŮžŬƊŮƂƊŦžŬƋŶƑŷƊŹžŬŷƐſ ŷƁūƂƋŦƐƍŬŬƕƑſƊŮƄƐźŧūƂƐųƂţŷſųƊŢžƑųŢƅƑŬ 1%  

ŸſųſŨŹƈƸŨůƐźŬŮŽŶƁųſŬƊŦƄƑźťƅŶŽŦƂŭƍŬůžšŸŽŹƈžŨƎŨƑŨƂšŷƐſšſŬūƕſţŷſųŸŽźſŨƍŬŬƕƑſƊŮƄƐźŧūƂƐųƂ

ţŷſųƊŢžƑųŢƅƑŬ 0.5%, 0.1%, ŶŷųūžŤŷƁūƂšſŬūƕſţŷſųŸŽźſŨŮŽŸŽťſššſŬƋŦƐ ƋŶŽ ŬƕƑſƊŮƄƐźŧ

ūƂƐŸſųſŨŹƈƸŨůƐźŬŮŽŶƁųſŬƊŦƄƑźťƅŶŽŦƂŭūžŤơƇŨƎŨƑŹƈſŧūƂƐŸƅŨƎŨƑƋšƐŬƕƑſƊŮƄƐźŧƌűƊūŦƉųƊűƂųžŤšſŬ

ƊŬŨ (T5, 1%) ŸſųſŨŹƈƸŨůƐźŬƎŨƑƊŪƁŤ 98.28%, ŻźŤŶƇŤųſƋųƐŬŦƁŨũŵƁšźſŦƁŨ (T3, 1%) 94.45%.

ƌŦŨƉųƎŭţſƌŭƊŬŨ (T4, 1%) 92.64%, źſƊŦũƁšźſŦƁŨ (T2, 1%) 88.27% ƋŶŽ ƌŦŨƉųţƈƕƎŵŨƔ (T6, 

1%) 86.74% ŨžƐŤŸŽƋŨŤƍŬũſũŽŶſŤūƂ 4.19. 
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ũſũŽŶſŤūƂ 4.19 ŮŽŸƁƁŨūƁűſŭŢźŤŬƕƑſƊŮƄƐźŧũƐſŤƏ (%) ūƂƐƍŦƑŹƈƸŨůƐźŬƊŦƄƑźťƅŶŽŦƂŭūƇƐŷƎŮƍŬůžš

ŸŽŹƈžŨ  

ŸžŬŧſŶžš

ŬƕƑſƊŮƄƐźŧ 

ŶŽŨžŭţŷſųƊŢžƑųŢƅƑŬŢźŤŬƕƑſƊŮƄƐźŧũƐſŤƏ 

0.1% 0.5% 1.0% 

ŭƕƐƋŦƐ ƋŦƐ ŭƕƐƋŦƐ ƋŦƐ ŭƕƐƋŦƐ ƋŦƐ 

T0 100 100 100 100 100 100 

T1 65.24±0.67 70.25±0.86 65.24±0.67 70.25±0.86 65.24±0.67 70.25±0.86 

T2 66.21±0.01 72.35±1.00 69.65±0.24 78.68 ± 1.24 80.89±0.98 88.27±0.98 

T3 71.17±0.73 78.97±0.73 79.82±0.72 83.94±0.72 86.25±0.32 94.45±0.32 

T4 66.90±0.20 76.26±0.20 79.39±0.61 82.58±0.61 84.73±0.68 92.64±0.68 

T5 77.06±0.87 86.00±0.87 88.35±0.42 94.22±0.42 95.97±0.73 98.28±0.73 

T6 66.97±0.38 75.38±0.30 72.99±.29 81.01±0.20 81.04±0.70 86.74±0.50 

Min 66.71 73.42 72.99 81.01 81.04 85.94 

Max 77.06 86.00 88.35 94.22 95.97 98.28 

ƠſŧƊŹŨ:  ± ơſŧƊŪƁŤţƐſůžŬŮƐƉŬ, T0 ƌũŮƉŭūƉŭ, T1 ŬƕƑſ, T2 źſƊŦũƁšźſŦƁŨ, T3 ŦƂũŵƁšźſŦƁŨ, 

T4 ƌŦŨƉųƎŭţſƌŭƊŬŨ, T5 ƌűƊūŦƉųƊűƂųžŤšſƊŬŨ ƋŶŽ T6 ƌŦŨƉųţƈƕƎŵŨƔ 

Min ơſŧƊŪƁŤţƐſƠƑźŧŸƅŨ (ŮŽŸƁŨūƁűſŭƠƑźŧ) 

Max ơſŧƊŪƁŤţƐſŹƈſŧŸƅŨ (ŮŽŸƁŨūƁűſŭŸƆŤ) 

4.1.3 ůƇŬšſŬŮƉŭūƉŭšſŬŮƇŬƊŮƄƑźŬŢźŤƊŦƄƑźťƅŶŽŦƂŭƍŬůžšŸƇŨ 

š. šſŬŮƉŭūƉŭšſŬŮƇŬƊŮƄƑźŬŢźŤƊŦƄƑźŦſƌųƊŬŶſ ƋŶŽ ƊŦƄƑźťƅŶŽŦƂŭūžŤơƇŨƍŬůžš

ŸƇŨ 

ťſšţƐſŸŽƊŶƐŧūſŤŨƑſŬŸŽŪƁũƁŢźŤťƕſŬŷŬƌţƌŶŬƂūƂƐŬžŭƎŨƑťſšƌũŮƉŭūƉŭ (T0) ƍŬ 

ŶŽŨžŭšſŬƊťƄźťſŤ 10-3 ŢźŤůžšƋũƐŶŽŦŽŬƁŨūƂƐšŷŨŸźŭƍŬƋũƐŶŽţžƑŤ ƊųƄƐźŬƕſųſŮƉŭūƉŭšſŬ

ŮƇŬƊŮƄƑźŬŢźŤƊŦƄƑźťƅŶŽŦƂŭūžŤơƇŨ ƋŶŽ ƊŦƄƑźŦſƌųƊŬŶſƍŬůžšŸƇŨƋũƐŶŽŦŽŬƁŨűƇŭŷƐſůžšūƂƐųƂšſŬ

ŮƇŬƊŮƄƑźŬƊŦƄƑźťƅŶŽŦƂŭūžŤơƇŨŹƈſŧūƂƐŸƅŨƋųƐŬůžšŹźųŮƑźų ƋŶŽ ţſŷūźŤũƇŷŴƐſŤŶŽ 21%, ŻźŤ

ŶƇŤųſƋųƐŬůžšŹźųƊŮ ƋŶŽ ůžšŸŽŹƈžŨũƇŷŴƐſŤŶŽ 20%, ŸƐŷŬůžšŹźųŶſŭųƂűƉŤ 18% ŢźŤťƕſ

ŬŷŬũƇŷŴƐſŤůžšūƂƐŬƕſųſŸƃšŸſ.  ůžšūƂƐųƂšſŬŮƇŬƊŮƄƑźŬŢźŤƊŦƄƑźŦſƌųƊŬŶſŹƈſŧūƂƐŸƅŨ ƋųƐŬůžšŹźų

ƊŮ 37%, ŻźŤŶƇŤųſƋųƐŬůžšŹƑźųŮƑźų 33%, ůžšŹźųŶſŭ 30% ŢźŤťƕſŬŷŬũƇŷŴƐſŤůžšūƂƐŬƕſųſ

ŸƃšŸſ, ŸƐŷŬůžšţſŷūźŤ ƋŶŽ ůžšŸŽŹƈžŨƋųƐŬŭƕƐűƇŭ ŨžƐŤŸŽƋŨŤƍŬŻƆŭ 4.13. 
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Ţ. ŮƉŭūƉŭšſŬŮƇŬƊŮƄƑźŬŢźŤƊŦƄƑźťƅŶŽŦƂŭƍŬůžšŸƇƇŨŢźŤŦƐŷŤŶŽŨƆƋŶƑŤ ƋŶŽ ŦƐŷŤ

ŶŽŨƆŰƇŬ 

ƍŬţƐſŸŽƊŶƐŧūſŤŨƑſŬŸŽŪƁũƁŢźŤťƕſŬŷŬƌţƌŶŬƂūƂƐŬžŭƎŨƑťſšƌũŮƉŭūƉŭ (T0) ūƂƐ

ŶŽŨžŭšſŬƊťƄźťſŤ 10-3 ŢźŤůžšƋũƐŶŽŦŽŬƁŨūƂƐšŷŨŸźŭƍŬŦƐŷŤŶŽŨƆƋŶƑŤ (űƃŨŸŽűſ) ƋŶŽ ŶŽ

ŨƆŰƇŬ (ƊŨƄźŬšžŬŧſ) ƊųƄƐźŬƕſųſŮƉŭūƉŭšſŬŮƇŬƊŮƄƑźŬŢźŤƊŦƄƑźťƅŶŽŦƂŭūžŤơƇŨ ƋŶŽ ƊŦƄƑźŦſƌų

ƊŬŶſƍŬůžšŸƇŨűƇŭŷƐſ ŶŽŨƆƋŶƑŤųƂšſŬŮƇŬƊŮƄƑźŬŨƑŷŧƊŦƄƑźťƅŶŽŦƂŭŢƑźŬŢƑſŤŹƈſŧšŷƐſŶŽŨƆŰƇŬ ŦƃƐŤųƂ

ţƐſƋũšũƐſŤūſŤŨƑſŬŸŽŪƁũƁƊūƇƐſšžŭ 0.041  ƋŶŽ 0.011, (p>0.05)  ŨžƐŤŸŽƋŨŤƍŬŻƆŭ 4.14 
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ŻƆŭūƂ 4.13 šſŬŮƇŬƊŮƄƑźŬŢźŤƊŦƄƑźťƅŶŽŦƂŭūžŤơƇŨ ƋŶŽ ƊŦƄƑźŦſƌųƊŬŶſƍŬůžšŸƇŨ 

 

ŻƆŭūƂ 4.14 šſŬŮƇŬƊŮƄƑźŬŢźŤƊŦƄƑźťƅŶŽŦƂŭūžŤơƇŨ ƋŶŽ ƊŦƄƑźŦſƌųƊŬŶſƍŬůžšŸƇŨ     ŶŽŹŷƐſŤ

ŶŽŨƆƋŶƑƑŤ ƋŶŽ ŶŽŨƆŰƇŬ 
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ţ. ŮƉŭūƉŭšſŬŮƇŬƊŮƄƑźŬŢźŤƊŦƄƑźťƅŶŽŦƂŭƍŬůžšŸƇŨŶŽŹŷƐſŤũŽŹƈſŨŷƁūŽŧſƊŢŨŨƇŤ

ƌŨš ƋŶŽ ũŽŹƈſŨŨƇŤƌŨš 

ťſšţƐſŸŽƊŶƐŧūſŤŨƑſŬŸŽŪƁũƁŢźŤťƕſŬŷŬƌţƌŶŬƂūƂƐŬžŭƎŨƑƍŬƌũŮƉŭūƉŭ (T0) ūƂƐ

ŶŽŨžŭšſŬƊťƄźťſŤ 10-3 ŢźŤůžšƋũƐŶŽŦŽŬƁŨūƂƐšŷŨŸźŭƍŬũƇŷŴƐſŤůžšŸƇŨūƂƐƊšžŭųſťſšũŽŹƈſŨ

ŷƁūŽŧſƊŢŨŨƇŤƌŨš ƋŶŽ ũƇŷŴƐſŤůžšŸƇŨūƂƐƊšžŭųſťſšũŽŹƈſŨŨƇŤƌŨš ƊųƄƐźŬƕſųſŮƉŭūƉŭšſŬ

ŮƇŬƊŮƄƑźŬŢźŤƊŦƄƑźťƅŶŽŦƂŭūžŤơƇŨ ƋŶŽ ƊŦƄƑźŦſƌųƊŬŶſƍŬůžšŸƇŨűƇŭŷƐſ ũƇŷŴƐſŤůžšūƂƐƊšžŭųſ 

ťſšũŽŹƈſŨŷƁūŽŧſƊŢŨŨƇŤƌŨšųƂšſŬŮƇŬƊŮƄƑźŬŨƑŷŧƊŦƄƑźťƅŶŽŦƂŭŢƑźŬŢƑſŤŹƈſŧšŷƐſũƇŷŴƐſŤůžš

ŸƇŨūƂƐƊšžŭųſťſšũŽŹƈſŨŨƇŤƌŨš ŦƃƐŤųƂţƐſţŷſųƋũšũƐſŤūſŤŨƑſŬŸŽŪƁũƁƊūƇƐſšžŭ 0.015  ƋŶŽ 

0.001, (p>0.05) ŨžƐŤŸŽƋŨŤƍŬŻƆŭ 4.15. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4.1.4 ůƇŬšſŬţžŨƋŧš ƋŶŽ šſŬŴžƑŤŴƄŬƊŦƄƑźŦſƌųƊŬŶſ  

š.  šſŬƋŧšƊŦƄƑźŭƕŶƁŸƅŨ ƋŶŽ šſŬŧƑźųŸƂƋšŵų 

ťſšŶžšŸŽŬŽŸƂŢźŤƌţƌŶŬƂūƂƐƊšƂŨŢƃƑŬƍŬźſŹſŬƋŢŤ XLD Agar ŸſųſŨƋŧšƎŨƑ 7 

ŶžšŸŽŬŽţƄ: ŸƂŨƕſ, ŸƂŭƇŷ, ŸƂƋŨŤ-Ũƕſ, ŸƂƋŨŤ, ŸƂŢſŷ, ŸƂŢſŷ-Ũƕſ ƋŶŽ ŸƂƊŹƈƄźŤ ŨžƐŤŻƆŭūƂ 4.16.  

ƊųƄƐźŬƕſƊźƇſƌţƌŶŬƂƋũƐŶŽŶžšŸŽŬŽųſŧƑźųŸƂƋšŵų ƊűƄƐźŸžŤƊšŨƊŭƁƐŤŻƆŭŻƐſŤŶžšŸŽŬŽťƅŶžŤŢźŤ

ƊŦƄƑź ƌŨŧšſŬŸžŤƊšŨůƐſŬšƑźŤťƅŶŽūžŨšƕſŶžŤŢŽŹŧſŧ 100 ƊūƇƐſ űƇŭŷƐſ:  ƌţŶƂŬƂūƂƐƊŮžŬŸƂŢſŷ 
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ũŽŹƈſŨŨƇŤƌŨš  (ƊŦƄƑź ťƅ ŶŽ ŦƂŭ ūƇƐŷ ƎŮ) ũŽŹƈſŨŨƇŤƌŨš  (ƊŦƄƑź Ŧſ ƌų ƊŬ Ŷſ)

ũŽŹƈſŨ ŷƁ ūŽ ŧſ ƊŢŨ ŨƇŤ ƌŨš  (ƊŦƄƑź ťƅ ŶŽ ŦƂŭ ūƇƐŷ ƎŮ) ũŽŹƈſŨ ŷƁ ūŽ ŧſ ƊŢŨ ŨƇŤ ƌŨš  (ƊŦƄƑź Ŧſ ƌų ƊŬ Ŷſ)

ŻƆŭūƂ 4.15 šſŬŮƇŬƊŮƄƑźŬŢźŤƊŦƄƑźťƅŶŽŦƂŭūžŤơƇŨ ƋŶŽ ƊŦƄƑźŦſƌųƊŬŶſƍŬůžšŸƇŨŢźŤũŽŹƈſŨŨƇŤ

ƌŨš ƋŶŽ ŷƁūŽŧſƊŢŨŨƇŤƌŨš 












































