P8-2 Profiling of Microbiota in Liquid Baby Formula and a
Baby Drink Consumed with an Artificial Nipple
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Introduction Materials & Methods
v Liquid baby formula 1S re_ady-to-use and safe for infants, and is_widely used in many count_ries. | Sampling and Culturing of samples
“: Upon natural disasters, liquid baby formula has been well received as part of overseas relief supplies. After obtaining informed consent, 8 healthy human subjects (19-23 years old) were asked to drink liquid
v rog\z)dlegreg milk has fbezn permlttgd tr? usebfor 'nﬁl'}ts as baby fordmula df(l)'r S.edvgril dfe cadels 'rl Japarll(. t baby formula (Hohoemi RakuRaku Milk ®) or baby-drinks (Bean Stalk ®) via the atrtificial nipples of a
n , Japanese food companies have brought Japanese-produced liquid baby formulas to market. baby bottle (ca. 50 mL each).
Advantages | | | The samples of liquid baby formula immediately after drinking and after storage at 4°C for 3 h, 12 h,
| v Itcan be kept at room temperature, and used immediately after opening. and 24 h were mixed vortexing. The diluted samples were spread onto the surface of CDC blood agar
Ve v" We don't have to spend time to prepare it. plates, and incubated anaerobically at 37°C for 7 days.
| 74&,3- ‘ v It can reduce burden of childcare, and may provide social advantages.
s | I A
o L3 3 Food companies recommend that any remaining liquid baby formula should D 109 10-1D
— Sl be discarded after feeding. However some consumers may store the @h = h
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' : : remaining liquid baby formula after feeding and use it later. Due to its . =  S— ~—
Japan-products relatively high price in Japan Q__ — 100 144 100 14 &
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It is suspected that oral bacteria can be transferred to liquid baby formula through
artificial nipples and that the bacteria can proliferate in the bottles after feeding.
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To elucidate the effect of bacteria on liquid baby formula by after feeding,
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The present study examined that

@The transfer of oral bacteria through artificial nipples
5 @Their multiplication and survival in liquid baby formula and baby drinks
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37°C 7 days
10° 10~ 1072 1073 Anaerobic
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CDC anaerobe 5% sheep blood agar
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DNA extraction and identification of isolates by DNA sequence analisis

Genomic DNA was then extracted from single colonies using InstaGene Matrix Kit.
The 16S rRNA gene were individually digested with Hpall, and digested products were separated on

Baby drinks (Bean Stalk®), an infant-specific ion supply drink was examined in this study—

Results 1:Bacterial amounts (CFU) & pH 2% agarose gels.

|solates were identified according to PCR-RFLP analysis and sequence.

109 r Sal |Va 1 ttttgagttt gatcctggct caggacgaac gctggcggcg tgcctaatac atgcaagtag
LI u I d B ab FO rm u I a Bean Sta|k® 61 aacgctgaag gaggagcttg cttct-a tgagttgcga acgggtgagt aacgcgtagg

q y T 121 taacctgcct ggtagcgggg gataactatt ggaaacgata gctaataccg cataagagta

108 - 181 gatgttgcat gacatttgct taaaaggtgc aattgcatca ctaccagatg gacctgcgtt
p H : 6_91 p H : 3_88 241 gtattagcta gttggtgggg taacggctca ccaaggcgac gatacatagc cgacctgaga

301 gggtgatcgg ccacactggg actgagacac ggcccagact cctacgggag gcagcagtag

107 - 361 ggaatcttcg gcaatggacg gaagtctgac cgagcaacgc cgcgtgagtg aagaaggttt
421 tcggatcgta aagctctgtt gtaagagaag aacgagtgtg agagtggaaa gttcacactg

481 tgacggtatc ttaccagaaa gggacggcta actacgtgcc agcagccgcg gtaatacgta

106 L 541 ggtcccgagce gttgt-a tttattgggc gtaaagc cgcaggcggt tagataagtc

601 tgaagttaaa ggctgtggct taaccatagt acgct aactgtttaa cttgagtgca

661 agaggggaga gtggaattcc atgtgtagcg gtgaaa tagatatatg gaggaacacc

gaaagc gtggggagca

5 L 721 ggtggcgaaa gcggctctct ggcttgtaac tgacgce
10 T 370C for 24 h 781 aacaggatta gataccctgg tagtccacgc cgta gctagg tgttagaccc
T 841 ttt-ggt ttagtgccge agctaacgca ctc cgcctgggga gtacgaccgce s t = d = th
104 i 901 aaggttgaaa ctcaaaggaa ttgacgggg c caag cggtggagca tgtggtttaa alne WI
961 ttcgaagcaa cgcgaagaac cttaccaggt ct catcc ctctgaccgc tctagagata - - -
1021 gagttttcct tcgggacaga ggtgacaggt ggtgcatggt tgtcgtcage tcgtgtcegtg Ethldlum Bromlde
103 L 1081 agatgttggg ttaagtcccg caacgagcgc aacccctatt gttagttgec atcatttagt
1141 tgggcactct agcgagactg -taataa a-aggaa ggtggggatg acgtcaaatc
1201 atcatgcccc ttatgacctg ggctacacac gtgctacaat ggctggtaca acgagtcgca
102 | 1261 ag-tgac ggcaagctaa tctcttaaag ccagtctcag ttcggattgt aggctgcaac
1321 tcgcctacat gaagtcggaa tcgctagtaa tcgcggatca gcacgccgcecg gtgaatacgt
1381 tc-gcct tgtacacacc gcccgtcaca ccacgagagt ttgtaacacc cgaagtcggt
101 | 1441 gaggtaacct tttaggagcc agccgcctaa ggtgggatag atgattgggg tgaagtcgta

1501 acaagtcagc cgtttgggaa

100 | 16S rRNA Gene (ca. 1,500bp) yces oris m'ltisloraus
Immediately 3h 12 h 24 h immediately 37°C for 24 h Saliva ¢ Program Actinom streptococ u

The mean concentrations of bacteria in remaining liquid baby formula were 1.4 X104, 2.7 X104, 2.6 X 10* Initial heat activation 95°C 5min  — € Universal primers

and 4.1x10* CFU/mL immediately after drinking and after storage at 4°C for 3h, 12h and 24h, respectively. Denatlf_ration 94°C lmin | 27F 5" AGA GTT TGA TCM TGG CTC AG -3

In baby-drinks (Bean Stalk®), CFU was 1.4 X 104immediately after drinking. No bacteria were detected in 'é)r(‘t”eiii'gg sgog gxin 30 cycles 1492R:5'- TAC GGY TAC CTT GTTACG ACT T -3

the remaining baby-d_rink after inc_ub_ation_at 37°C for 24 h. Final extension 790G 10min

The mean concentration of bacteria in salivary samples was 1.7 X108 CFU/ml.

Results 2:Bacterial Compositions
Liquid Baby Formula (n=4) _ @ Streptococcus (40.7%), Neisseria (11.3%), Veillonella (10.7%) and Actinomyces (9.3%) species
immediately Stored at Bean Stalk® Saliva were predominantly recovered from the samples immediately after drinking (n=4), followed by
after 4°C for 12 h (n=9) (n=10) Schaalia (5.3%), Porphyromonas (4.0%), Prevotella (3.3%), Rothia (3.3%) and Gemella (2.7%)
species.

Total (%) 127  (100.0) 160 (100.0) 258 (100.0) 343 (100.0)

Anaerobes 26 (20.5) 27 (16.9) /78 (30.2) 57 (16.6) € In contrast, Streptococcus (43.2%), Veillonella (9.3%), Schaalia (8.2%) and Actinomyces
Veillonella 13 (10.2) 15 (9.4) 36 (14.0) 18 (5.2) (7.1%) species were predominant in the samples after storage at 4°C for 12 h (n=4), followed
Prevotella 3 (2.4) 7 (4.4) 13 (5.0) 17  (5.0) by Rothia (4.4%), Prevotella (4.4%), Neisseria (3.3%), Gemella (2.7%) and Atopobium (2.2%)
Propionibacterium 1 (0.8) 7 (2.7) 7 (2.0 Species.

Atopobium 1 (0.8) 4 (2.5) 1 (0.4) 4 (1.2) € In the remaining baby drink (Bean Stalk® ,n=9), Streptococcus (35.7%), Schaalia (23.3%) and
Porphyromonas 6 (4.7) 3 (1.2 4 (1.2 Veillonella (14.0%) were predominantly recovered followed by Prevotella (5.0%), Actinomyces
Fusobacterium 3 (1.2 3 (0.9 (3.5%), Propionibacterium (2.7%) and Cutibacterium (2.3%)

Leptotrichia 1 (0.3) _ _ _ _

Megasphaera 1 (0.3) € From saliva (n=10), Streptococcus (50.1%), Schaalia (9.0%) and Neisseria (6.4%) were
Selenomonas 1 (0.6) 1 (0.4) 1 (0.3) predominantly detected, followed by Actinomyces (5.5%), Veillonella (5.2%), Prevotella (5.0%),
Solobacterium 1 (0.3) Rothia (4.7%), Gemella (2.9%) and Propionibacterium (2.0%).

Eubacterium 3 (1.2 _ o o _ o

Olsenella 7 (2.7) € The bacterial compositions of the liquid baby formula and baby drink after drinking were
Oribacterium 1 (0.8) similar to those of human saliva and that the predominant species in the saliva infiltrated the
Peptostreptococcus 1 (0.8) 4 (16) liquid baby formula and baby drink via the artificial nipples of baby bottles.

Aerotorelant anaerobes 6 (2.3) Discussion
Cutibacterium 6 (2.3

More than ten thousand per mL of oral bacteria such as Streptococcus, Actinomyces and

Facultative anaerobes 99  (78.0) 117 (73.1) 170 (65.9) 278 (81.0) Veillonella infiltrated into baby drinks after drinking.

Streptococcus 56 (44.1) /3 (45.6) 92 (35.7) 172 (50.1) The bacterial compositions of drinks was similar to that of saliva, indicating that the infiltrated
Schaalia 6 (4.7) 11 (6.9) 60 (23.3) 31 (9.0) bacteria originated from saliva.
Nel_sserla 17 (13.4) > (3.1) é (3'4) ig (6.4) The levels of bacteria immediately after drinking and after storage at 4°C for 12 h were

Actln_omyces 3 (6.3) 11 (6.9) (3.5) (5.5) similar, suggesting that remaining liquid baby formula may be preserved safety in a
Rothia 4 (3.1) 8 (5.0 1 (04 16 (4.7) refrigerator for a specified amount of time.

Gemella 4 (3.1) 4 (2.5) 3 (1.2 10 (2.9)

Staphylococcus 6 (1.7) No bacteria were detected in remaining baby drink even after incubation at 37°C for 24 h; this
Campylobacter 2 (1.6) 2 (0.8) 1 (0.3 was likely due to the low pH (3.88x0.01) of the baby drink, when compared to the pH of liquid
Capnocytophaga 1 (0.8) 2 (1.3 2 (0.8 1 (0.3) baby formula (6.91+0.01). This suggests that the remainder of low-pH drinks may be
Corynebacterium 1 (0.8) 3 (1.9 preserved for a longer time period than neutral-pH drinks from the view point of bacterial

concentrations.

Unknown 4  (1.6) 5 (1.9

Lost 2 (1.6) 16 (10.0) 3 (0.9




