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Optimization of culture conditions for enrichment of
Campylobacter jejuni phages by host bacteria
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Abstract: [Background] The development of a bacteriophage-based product for the control of
Campylobacter jejuni is a promising biocontrol strategy. However, bacteriophage isolation is a
complicated challenge. [Objective] Response surface methodology was used to optimize the enrichment
conditions of Campylobacter jejuni phages. [Methods] The effects of culture medium, culture
temperature, shaking and ion additive on phage enrichment were analyzed through the single factor test.
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Based on response surface methodology (RSM), the recovery efficiency of phage was selected to evaluate
enrichment culture conditions. [Results] The optimal culture conditions for enrichment were 37 °C and
0 r/min, recovery efficiency was 354.12%. The main procedures of bacteriophage isolation include
sampling and sample preparation, incubation of sample filtrated with indicator strains, bacteriophage
isolation and identification. Compared to the single spot method without enrichment, this enrichment
method could increase the phage isolation rate by 269.23% from chicken fecal samples. [Conclusion] The
optimized enrichment conditions of Campylobacter jejuni phages could improve the isolation efficiency of

phages. It provides a new idea for phage isolation.
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Table 1 Factorial level of central composite design
[K & Factor JKF Level
-1 0 1
A i JF Temperature (°C) 32 37 42
B % 3# Shaking (r/min) 0 45 90
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Table 2 Response surface design and experimental results
B 5 ATRE Btk GITEs
500 MgSO, 5 mmol/L Experiment Temperature  Shaking Recovery
< 10 mmol/L No. (°C) (r/min) efficiency (%)
<, 400 1 15 mmol/L 1 37 45 34331
% 300 B 20 mmol/L 2 37 45 339 86
2 3 37 45 318.92
> 200 4 32 0 215.47
z 5 37 45 352.81
[
2 100 6 44 45 274.33
0 7 30 45 176.58
10! 107 10 8 37 45 341.00
Inoculated phage titer (PFU/mL) 9 42 90 301.21
10 32 90 182.48
4 CaCl, & HIFN MgSO, 7w i B (2] e 5 B4 H 12 0 34253
Figure 4 Effect of CaCl, and MgSO, solutions on phage 12 37 108 295.26
recovery efficiency 13 37 0 369.63
#3 MEEFEDN
Table 3 Analysis of variance in RSM
B3/ (P8 Kl A ¥y F {8 P8
Source SS DF MS F value P value
Model 48 933.85 5 9786.77 25.17 0.000 2
A Temperature 18 488.47 1 18 488.47 47.54 0.000 2
B Shaking 2 936.61 1 2 936.61 7.55 0.028 6
AB 17.43 1 17.43 0.05 0.838 4
A 26 887.98 1 26 887.98 69.14 <0.000 1
B’ 562.20 1 562.20 1.45 0.268 3
Residual 2722.10 7 388.87
Lack of fit 2 105.03 3 701.68 4.55 0.088 7
Pure error 617.08 4 154.27
Cor total 51 655.95 12
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Figure 5 Effect of temperature and shaking on phage
recovery efficiency
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effects of temperature and shaking on phage recovery efficiency
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Figure 7 Results of phage isolation of Campylobacter
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