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Investigation on microbial contamination of cereal-based complementary foods for
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Abstract: Objective To understand the hygienic status of cereal-based complementary foods ( CBCFs) for infants and
young children (IYC) in Henan Province and therefore provide basic data for food safety risk assessment and standard
formulation. Methods Sampling and testing were performed according to the method provided in the work manual of 2018
national food pollutants and hazardous factors risk monitoring. 103 samples of CBCF for IYC were collected in Henan
Province, and then the contamination of Enterobacteriaceae, Bacillus cereus, Listeria monocytogenes and Cronobacter were
detected, respectively. Matrix-assisted laser desorption ionization-time-of-flight mass spectrometry was used to identify the
suspicious colonies. Results The detection rates of Enterobacteriaceae and Cronobacter in 103 samples were 0.97%
(1/103) and 5.83% (6/103), respectively. They were all detected in ready-to-eat CBCFs for IYC from convenience
stores/retail stores, mainly produced in Jiangxi and Fujian Provinces. Five of the six Cronobacter positive samples were
labeled before the initial stage of supplementary food addition. The quantitative result of Bacillus cereus in the range of
10-10° CFU/g were obtained in 9 samples, with a detection rate of 8.74% (9/103), which were produced from
Guangdong, Jiangxi, Fujian, Heilongjiang and Sichuan Provinces. The sampling sites were supermarkets and convenience
stores/retail stores, of which 8 were ready-to-eat CBCFs for IYC. Conclusion The CBCFs for IYC sold in Henan
Province, especially the ready-to-eat CBCFs for IYC, were contaminated by Cronobacter and Bacillus cereus. Most of these
positive products targeted the population at the beginning of the supplementary foods, which might result in greater food
safety risks. It was suggested that the microbial requirements of Cronobacter and Bacillus cereus should be added to the

ready-to-eat CBCFs for IYC, which could reduce the potential food safety problems.
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Table 1 Microbiological test results of different kinds and applicable ages of CBCFs for IYC
e e EB £ 0y 8 (K Hh %2/ % ) CB # i 7 %2 BC & BEAY B (Kt /%)
¥ EHE (<10 CFU/g) ki (K R/ %) <10 CFU/g 10~10° CFU/g
FS-JS 78 78 (100. 00) 1(1.28) 6 (7.69) 70 (89.74) 8 (10.26)
e FSSZ 8 8 (100.00) 0 (0.00) 0 (0.00) 8 (100.00) 0 (0.00)
L E 11 11 (100. 00) 0 (0.00) 0 (0.00) 11 (100.00) 0 (0.00)
FS-QT 6 6 (100.00) 0 (0.00) 0 (0.00) 5(83.33) 1(16.67)
- =6 /A it 63 63 (100.00) 1(1.59) 1(1.59) 58 (92.06) 5(7.94)
ks = Sl I ) 40 40 (100.00) 0 (0.00) 5(12.50) 36 (90.00) 4 (10.00)
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Table 2 Test results of microbial contamination of CBCFs for IYC from some regions

pa T EB #6; 4 3 8 (K2 %/ % ) CB K i % BC s Ky 03 500 (R 3R/ % )
18 (<10 CFU/g) A (K2R %) <10 CFU/g 10~10° CFU/g
I 36 36 (100.00) 0 (0.00) 0 (0.00) 34 (94. 44) 2 (5.56)
VLG 18 18 (100.00) 0 (0.00) 4(22.22) 15 (83.33) 3(16.67)
Gy 12 12 (100.00) 1(8.33) 2 (16.67) 10 (83.33) 2 (16.67)
BT 10 10 (100.00) 0 (0.00) 0(0.00) 9 (90.00) 1 (10.00)
pu i 3 3 (100. 00) 0 (0.00) 0(0.00) 2 (66.67) 1(33.33)
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Table 3 Test results of microorganism in CBCF's for IYC from different sampling sites

. . ; EB £ 43 80 (K 1 2/ % ) CB # i 4y % BC & &k th (B (K6 R/ %)
R P 4 (<10 CFU/g) (Kt %/ %) <10 CFU/g 10~10% CFU/g
ERoA ] 2 2 (100. 00) 0 (0.00) 0 (0.00) 2 (100. 00) 0 (0.00)
T 37 37 (100.00) 0 (0.00) 0 (0.00) 36 (97.30) 1(2.70)

{5 ) i/ B 59 59 (100. 00) 1(1.69) 6 (10.17) 51 (86.44) 8 (13.56)
R 1 1 (100. 00) 0 (0.00) 0 (0.00) 1 (100.00) 0 (0.00)

o JE 4 4 (100.00) 0 (0.00) 0 (0.00) 4 (100. 00) 0 (0.00)
At 103 103 (100. 00) 1(0.97) 6 (5.83) 94 (91.26) 9 (8.74)
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Figure 1 Mass spectrum of calibration standard for

microbiological identification
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