R EmiB Modern Food Science and Technology 2022, Vol.38, No.3

1y % B 72 FR BRI e B e AT P 2 A& Y
ERIIEFRTS

BiEF, AEE, 8Fh, SN, HHEL
kB I RFRBAFEIIFER, RN 510640)

THE: TR A RIATE AL BN, AR T 40 K B AR F AL T AT E S5 R e A T FUAT ) 6948 Z AR R VA B R
LB ETBHETHTAERL, 144165 1DNA 58305 H AF PMA-qPCR 7 ik 547 B %, 5 54T 8 A2 -4 L B it A2 2 T
R CEHIETRA RE. ERIT, A RIATEH AP LB 48 h /& pH AL X2 340, BUEAETA 212.00. FE & BT AT
B 5 T AT E, 48 hJE pH ABABREAAS A A 3.50 A= 193.30; f24K B F B48At g 5 B 384T H, 48 h /& pH AAABE AN 54 3.47
F2214.30. K EEATHBAA T BATH 6975 FxttranF| RIATEH L BLE RGP TR, BT EAFAAF T AK 48 h B HRET
A2 A 9.08 1g(CFU/ML); R [E2FW5 22 K BERT IR T JIHEAY A 8 T 34T H, A8 BRI ECE 9N R B g 8L 5 #5478, 12
16s rDNA F2 PMA-qPCR R TTARM 2| B4 52, F AT & B 09 . TR SR, fn ;’u;#ﬁz: FEH LB GEHNT “EH
TR RE, TREVEELSFHIZARNNE BTG, AT LIBIS B2 E,

KRR RAE AT EATE,; FOETRIORE, RA| RITE; K

XEES: 1673-9078(2022)03-56-62 DOI: 10.13982/j.mfst.1673-9078.2022.3.0714

Formation of Viable but Non-culturable State of Cronobacter sakazakii

during Milk Fermention
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Abstract: In this study, Lactobacillus bulgaricus, a commonly used milk starter, was selected for milk fermentation. The interactions
between C. sakazakii and Lactobacillus bulgaricus and the survival of C. sakazakii were investigated during milk fermentation. Furthermore,
16s tDNA high-throughput sequencing technique and PMA-gPCR method were used to analyze whether C. sakazakii entered into the viable but
non-culturable (VBNC) state during milk fermentation. The results showed that after 48 h-fermentation of L. bulgaricus in milk, the values of
pH and acidity reached to 3.40 and 212.00, respectively. When C. sakazakii was inoculated in milk in the middle fermentation stage, the pH
value and acidity value were 3.47 and 214.30 respectively. When C. sakazakii was inoculated in milk in the early fermentation stage, the values
of pH and acidity were 3.50 and 193.30 respectively after 48 h fermentation; which had a greater adverse impact on the fermentation. The
concentration of C. sakazakii stabilized at 9.08 1g(CFU/mL) after 48 hours of growth in milk, the growth of C. sakazakii could not be detected
by plate counting in the later stage of fermentation whenever C. sakazakii was inoculated into the milk. However, the existence of viable C.
sakazakii could be detected by 16s rDNA and PMA-gPCR technology, which indicated that C. sakazakii could be VBNC state during milk
fermentation. The existence of VBNC state of C. sakazakii might lead to an underestimation of total viable pathogenic cells, thus causing
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potential health hazards of milk and dairy products.

Key words: Cronobacter sakazakii; viable but non-culturable (VBNC); Lactobacillus bulgaricus; fermentation
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Fig.1 Interaction of C. sakazakii and L. bulgaricus in milk
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