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Table 1. Survival rate of L. monocytogenes strains EGD and 11137 in in vitro digestion model with gastric juice at four different pHs

Survival rate/%

Treatment EGDe 11137

Saliva 97.3+1.67 93.9 +4.53
Saliva and Gastric(pH 2.5) 0. 002 +0. 001 0. 0003 0. 0001
Saliva and Gastric(pH 3.0) 0.05 +0. 01 <1073

Saliva and Gastric(pH 3. 5) 2.5+0.35 11.8 £0.75
Saliva and Gastric(pH 4.0) 75.1 £4.02 85.9 +8.15
Saliva, Gastric(pH 2.5)and Intestinal fluid * 0.0010 +0. 0003 0. 003 +0. 001
Saliva, Gastric( pH 3. 0) and Intestinal fluid * 0.05 +0.01 <1073

Saliva, Gastric( pH 3. 5) and Intestinal fluid * 0.53 +0.02 0.30 0. 08
Saliva, Gastric( pH 4. 0) and Intestinal fluid * 50.8 +2. 50 11.2 +0. 64

# Saliva, Gastric and Intestinal fluid combination is at pH 6. 5.
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Figure 1. Calibration curve of L. monocytogenes strain EGDe: R,q 435 versus pH;.
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Table 2. pH, values of L. monocytogenes strains 11137 and EGDe at various steps in in vitro digestion system

11137 EGDe
freatment pHL(=SD) i, ApH pH,(=SD)  pH,, ApH
Control 7.45 +0.03 6.0 1.45 7.36 +0.03 6.0 1.36
Saliva 7.21 +0.04 6.8 0.41 7.59 +0. 06 6.8 0.79
Saliva and Gastric(pH 3.5) >8. 00 3.5 >4.5 7.98 +0. 04 3.5 4.48
Saliva and Gastric(pH 4. 0) 7.75 £0.02 4.0 3.75 7.87 £0.03 4.0 3.87
Saliva, Gastric(pH 3.5)and Intestinal fluid >8.00 6.5 >1.50 >8.00 6.5 >1.50
Saliva, Gastric(pH 4.0) and Intestinal fluid >8.00 6.5 >1.50 >8.00 6.5 >1.50
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B 2. BIEZETHE S B 11137 EREHELRLERN BRIENE

Figure 2. Microscopic observation of L. monocytogenes strain 11137 in the in vitro digestion system. A Control; B: Saliva; C:

Gastric juice at pH3. 5; D Gastric juice at pH4. 0; E: Intestinal fluid with gastric juice at pH3. 5; F; Intestinal fluid with gastric
juice at pH4. 0.
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Resistance of Listeria monocytogenes In simulated
gastrointestinal systems

Lingli Jiang™ , Xiangyang Zhou
Zhoushan Entry-Exit Inspection and Quarantine Bureau, Zhoushan 316000, China

Abstract ;[ Objective | Resistance of Listeria monocytogenes was determined through its survival rate and intracellular pH
(pH,) after exposed to in vitro digestion models. [ Methods] Simulated gastrointestinal systems were prepared according
to the major natural components in saliva, gastric juice and contents of the small intestine. Survival of L. monocytogenes
was estimated by plate counting and pH; measured via fluorescence ratio imaging microscopy. [ Results] L. monocytogenes
had a survival rate of over 90% after saliva treatment. Viability was low (less than 0. 05% ) in gastric juice with pH at or
below 3.0 and in the subsequent intestinal fluid. The survival rate started to increase in gastric juice at pH 3.5 and was
higher between 11. 2% - 85.9% for the two tested strains at pH 4. 0. The pH, was similar between saliva-treated and
untreated bacteria as revealed by fluorescence ratio imaging microscopy. The pH, remained relatively stable at or higher
than 7. 75 in gastric juice at pH 3.5 and 4.0 or with subsequent introduction of intestinal fluid. [ Conclusion] L.
monocytogenes could tolerate gastric juice with pH at or above 3.5 as shown by its good survivability and stable pH,, most
probably by maintaining integrity of its membranes.

Keywords: Listeria monocytogenes, in vitro gastro-intestinal model, survival, intracellular pH
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