H 1% 5170 B 2 4 T iR o Vol. 11 No. 17
2020 4£9 H Journal of Food Safety and Quality Sep. , 2020

(PHEE M2y R EMRBE, dtat  100050)

B E: B HHEYILR IR R G Qs oL, T A LI LB R AR . B RITERR
Jrdize 30 #hyk 1 BeL 2 Be. 3 BUEAN LI LR R vE R, R A B SROC AR I PR AT B T S XA
MR LR AT E . BRR 30 LU AN LB FURY I R 7 B B0 5 I R BREEEEK, Horh 1 BB g
SECEFE TR T 2 BOA 3 BEFLRI(P<0.05). 24 JLBCTT FLA oA Hh O 40 T 2208 2T s . R AT R
BRIEZFAAT R BRI S | A RN N EE R R, b 2T R AG A e o EA, O HEVCRE AL A
WEREZFIEAT M . R TR By FUR R —E AU, AR A H R A

REIE: BAULECT I, BRSO SRR DO I R A TN (] 2 AT R

Determination of total bacterial colony and analysis of bacterial
contamination species in infant formula milk powder
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ABSTRACT: Objective To investigate the microbial contamination of infant formula milk powder and analyze the
bacterial composition of infant formula milk powder. Methods The total number of bacterial colonies of 30 batches
of infant formula milk powder in 1, 2 and 3 stages was determined by national standard method. The dominant
bacterial colonies detected were identified by stroma-assisted laser desorption ionization time-of-flight mass
spectrometry. Results The total number of bacterial colonies in 30 batches of infant formula milk powder met the
national limit requirements, and the total number of bacterial colonies in the first stage of milk powder was
significantly lower than that of the second and third stages of milk powder (P<0.05). The bacteria detected in infant
formula milk powder were mainly Bacillus, Paenibacillus Ash, Bacillus sphaericus, Enterococcus, Staphylococcus
and Streptococcus, among which Bacillus had the highest detection rate, and Bacillus cereus was detected in 9
batches of samples. Conclusion There are still some risks in the quality of infant formula milk powder in China, so
the supervision department should strengthen the daily supervision.
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BE, IAGE R R4EA R L T ORI R S, A P
D5 V5 AR TN OB IR B 7 i, L R R RN IR B A3 A T R
0~6 AR EIL, 6~12 AREREILFN 12~36 H k4l JLHE
Oy SRR B Bl LB T Rk o LI LR
(0~6 J 1%, 1 B BORMEILBLIrFLk (6~12 H ik, 2 BOFI%)
JLBC I FLRr(12~36 Hi, 3 B, B rAMBEA+E
HIEFRA, —BEA R Z B A F e, %
O] BE B UV B4 LA A A f R oA s il 2 40 ) L
T R PR YIS JOKOF, B R ARME GB10765-2010 (£
LA bR SR &b ) PR GB10767-2010 &
LA E AR E: BRBILRGILE )y dh ) Bl i 4
FEbRFE T A R R, A R SRR TR HE
FLA R A Wi G R e TUAE oo, T RS X) PR
R (T4 G HCHT 738 0 3R ) (AN 2R 128 T ZE 2B
PRI, WK BB EZ O — BB PR E LR AE
A Sak . BB A R 1

AR, BE A FH OC WA T Y 2 25 S s G A T
HmsER, R EELLF L BT T, 2018 AR
BAERILF] 99.93%7, HAE H T S BUG K T4 50t
BiAEYR . oG RELR 0 WRE R E, A0t
FEXF 30 HERBEANLEC T FLA P I S B0 R 1 A AR
AR PETE AT T Slifb 3 R P 3 4l Bh o b i i B kAT
Fsf [] J5 1% (matrix-assisted laser desorption ionization time of
flight mass spectrometry, MALDI-TOF MS)#47%%&, 43T
PRI B 2Rl LBC 5 ZU8 T i A= W R B A A, S AT
H & W08 TR S

2 MRS

21 E4)LEAMERER

AT RAE 16 00 i 30 ALK B4l LEC I ZUBHE A,
HorP 5 3L 7L 0~6 A RS, 1 Bb) . BREILE i FL
HM(6~12 A%, 2 Br). 4L 3Lk (12~36 A4, 3 Bo)% 10
LU, BHEUCRAE 5 AR, FE T 150 MRS
22 AFISNEE

0.85%4: B LK (b3 = 2R TF B A FD); ARt 4k
g 37 H(plate count agar, PCA)(JL 5T A B AR B4 A4 B2
oy dl) . BREE AR R B BIR 55 5% 3 (Tryptic Soy Agar,
TSA) X [ BD 2w ); o W -4- BN E TR
(a-cyano-4-hydroxy-cinnamic acid, HCCA, f&[¥ Bruker 2%
Al); FREERI(G0%ZNE . 47.5%KF 2.5% =W L) .
fR(thgeat, £ Sigma 24 H])

STOMACHER400 T3 i %8 (fEE Seward A/]);

il

PR205050GCN 2E 4k 35 35 4 (35 [ Thermo /4% #)); IUL
FLASH GO H gl &% Mgt RGP HEA UL 2 w));
Bruker Autoflex 1% MALDI-TOF MS(## & Bruker 2\ ).
2.3 EWHE
23.1 WHELHNT

B TE MO E R Y GB 4789.2-2016 £ 244 H k%
W RUEYAR S TS RBOE ) A AR B
W CWEERI 25 ¢ ILBEER THHREF, MA
225 mL A #EIK, FFAFTB 04 250 r/min $)J5T 2 434
Ja, FAFER KT 110V VyREF ke, B 107 i 107 Fi ke
FERERS 1 mL, I @46£1) °CIKE PCA Bilg 15~
20 mL 0L, 56 8R5), R B 00 w4~ L. 7%
BUREE S BB, £2(36x1) °CREF#(48+2) h J&, AIA
B TE S AT R G TS L R BV SR, ARt L
YRR AN 5 4y o
232 WAy Bk

WA, WA AR, WEHER I PCA TR
B BKBUE S Z 5 WTETE, SRR 1~2 4
VAT, P 20 NI . MZALIRFL PCA AR k1A
TEHORIE 20 h, NIBRECEA 2Tl EY o BB R 2
BN REFT TSA BUE TR, (36+1) °CHIEH;F7(24+2) h,
AT A5 54T MALDI-TOF MS %% .
233 5 & B4 MALDI-TOF MS %% 41F

SHERFH, H 1 L TR R B ETEE
PR T AT SRR AL b, B 1 pL 70% R TR
FHEASL L, IR TIRE I 1| pLHCCA B0, =
IR FHUGI . 5% Flexcontrol #1484 TSk BURE A 5t
EE, HARSEANT: #osi 60 Hz. &1 I ik
19.97 kV. 120 ns BTIERF 5| H, B B EAZ Lt (m/z)
2000~20000 Da [X 5, %I A915 558 % KT 600,
234 KESMETRE

i 1 MALDI Biotyper # A4  ) B35 1] 5 Bruker
TR 5 B R IR A T B, S8 A1 =2.000 Oy 5558 B
KERIE; 1.700< 4ME<2.000 H % 5] & A vl {E; Al
<1.700, TANILTCIEARMEF] {5 4 e 45
235 4Gitgam

¥ 1. 2 03 BB LIC r FUR B i S A T A s
RELL 10 REAIXTEUS, KA SPSS Statistics 19.0 Ay
FRE T 2o T 2 B gt
2.3.6 16S rDNA M| 5 5

F 1 uL T BRI EE I MALDI-TOF MS % %€ Jon §¢
25 B T Bk (MALDI-TOF MS 43 E<1.700), %|Z&4:%0 T
TSA BEFAR, (36+1) °CHEIE K I (24+2) h, HEILTHAREL
TSR A BR S R HETT 16S rDNA FEFEWF . JEHE 23R
BUR A RARANE DNA #BURAT &, 16S rDNA JF41P iR
@5 27f(5'-A GAGTTTGATCCTGGCTCAG-3")#l
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1492r( 5'-GGTTAC CTTGTTACGACTT-3")*, K il i) J
5 2 22 # GenBank {3 J& (http://www.ncbi.nlm.nih.gov/
blast/Bla st .cgi)#E4T BLAST ¥, i 40 8 Al 5.0,

3 HEREHM

B )LE 5 R P EE R BN E LS

AT RAE 30 HEUELILEL 7 LA BE S A TR 75 B A
SEIR AR H TR [ S L £ i A R DG B B ARV (R 1),
3N 10 HEIR 42 > 1 Bl At dh . 10 dikik 46 4~ 2 Be3l
BEEGL . 10 HEIR 45 4 3 Bkt an th R i . I
H92%01 1 B FUB R i P RVE S EUEAR T 100 CFU/g, M
58%7H1 56%I1 2 B A1 3 B LA i b (1 R v R BUE AR T 100
CFU/g, & ®T 1 BB AR & BEUA(P<0.05). ILAL,
A 2 BERLFE R RS B 80 1155 CFU/g, [EHEIR K

3.1

JiAh 4 ARG TETE BBUE AT 740~840 CFU/g Z [,

B EFAMPIERENEELER

M 30 LR 131 A4 JLEC 7 LA bl B B 78 R A
Wt b, Al K ERTE 469 4N, W1F 2, MALDI-TOF
MS %S RERN, FTE 2N 2R S RUE 1 (94.9%,
445/469), F3HINEA DRI AT E (n=3) . BRIE ZEH4T
FR@=3). BEREE(=11). BEERE R =7 MR R
(m=DRUED . 1B, 2 Ben 3 BeBR4 LA )y Uk - HE R
VLI ZE AT B R 0 Ry A ZE T 1 (75.5%, 336/445)F11
AR AT IR (11.9%, 53/445), MA3IE 1 B, 2 Bofn 3 Bedt
JUBETT UK 9 HEUREE S R AG SRR ZEAAT B, AN 1 I 2 B
FBL LB 7 FLR P 4 B R A BRI LA 7 RRFLR 43
WKL MALDI-TOF MS % o] FE45 R (4ME<1.700),
48 16S rDNA 3 458 Ry 2FAUAT I8, 4G HAR 2R AT 1
SHER. MiEZEAATE 1 AR, ANERZEAUAT R 1 P

3.2

Fz1 BYILAMEELBSMIBERL
Table 1 Distribution of total bacterial colonies in infant milk powder
7% BBU(CFU/g), i %%
K2R 25%  50%  T5%
<10 10~100 101~1000 >1000 ot St ¢
B FE 11,(22%) 35,(70%) 4,(8%) 0,(0%)
1 B LBC 5 5L (n=50) 23 45 70
AT RV 3 6 1 0
. B FE Rt 9,(18%) 20,(40%) 20,(40%) 1,(2%)
2 B KM LIBETT #LB (n=50) 38 88 185
AT RV 1 5 3 1
B FE Bt 10,(20%) 18,(36%) 22,(44%) 0,(0%)
3 Bealy )LBL 5 FLA (n=50) ) 28 100 208
FEELHE 2 4 4 0
TE: SR VR SEES R 10 SRR B AT BN R T 22000, 22 B TE(F=3.894,  P=0.022),
#2 BYURS A HEMESY MALDI-TOF MS HELEZR
Table 2 MALDI-TOF MS species identification results of microorganisms isolated from infant formula milk powder
FLby , , Ff i YETH IHE
o WL WIR 4 WU 4 e o
e ek RO JEH
WA ZEFIAT B Bacillus licheniformis 10 109 1.845~2.473
AR ZE AT A Bacillus subtilis 2 16 1.987~2.653
SRR ZEHUFF IR Bacillus cereus 3 3 2.099~2.254
0 2E AT B Bacillus flexus 2 2 2.064~2.067
AR Kochii 2F & Bacillus kochii 1 2 2.268~2.321
Bacillus spp. .
1B M ZEAUFF I Bacillus altitudinis 1 1 2.356
PSR AT Bacillus oleronius 1 1 2.342
MR ZEAAT T Bacillus circulans 1 1 2.097
R ZEHAT I Bacillus mycoides 1 1 2.112
HIE 2 AT KA R IR ZEFAT I Lysinibacillus macroides 3 3 2.119~2.154

Lysinibacillus spp.
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HR2
Eiky) u u b SEE T oA
" BRI E 4, BRI 4, ' o o
AES E11R7 %36 FlEn |
S e S - e
xéﬁ?@ﬁlﬁlﬁ /i'%j.tﬂq@ﬁ:[il 5 5 5 066-2.138
Paenibacillus spp. Paenibacillus macerans
LZe BRIGERE Enterococcus faecalis 2 5 2.056~2.530
Enterococcus spp.
(R NFHERE Staphylococcus hominis 1 1 2.251
Staphylococcus spp.
s
HERKT I I HE8EERT Streptococcus oralis 1 1 2.24
Streptococcus spp.
T AR S E AR 3 3 1.328~1.522
*H A ZEFAT T Bacillus licheniformis 3 3 99%~100%
WK ZEAAF A Bacillus licheniformis 9 113 1.88~2.601
R ZE M Bacillus subtilis 4 23 1.985~2.498
BIGPLVPESE A B Bacillus sonorensis 3 7 1.999~2.365
WEAE ZE AT B Bacillus cereus 2 5 1.934~2.158
5 /NZEHFT I Brevibacillus brevis 1 2 2.225~2.241
AR B R ZEMFT 3 Bacillus megaterium 1 2 2.063~2.246
AR e .
Bacillus spp. T o SR 1 1 2.096
2B Bacillus thuringiensis
BB M Bacillus siamensis 1 1 2.371
LR AT 1 1 2281
Brevibacillus centrosporus
R ZER Bacillus pseudomycoides 1 1 2.236
EHZEMFT I Bacillus megaterium 1 1 1.926
B3R AR Bacillus oleronius 1 1 2.025
7782 ) IR | | 2209
Enterococcus spp. Enterococcus casseliflavus ’
b L iR I . 1 2 2.151~2.217
A IR Staphylococcus saparophytics
Staphylococcus spp. S ORI BRI 1 1 2962
Staphylococcus aureus ’
T AR A E SR 2 2 1.469~1.492
*HAK ZEFAT T Bacillus licheniformis 2 2 98%~100%
WK ZFAAF A Bacillus licheniformis 10 114 1.886~2.429
R ZEA I Bacillus subtilis 2 14 1.967~2.278
BEFEZF AT Bacillus cereus 4 5 2.084~2.304
3B EE S /NZERIFTF A Brevibacillus brevis 3 5 2.016~2.375
Bacillus spp.
BRI Bacillus oleronius 2 3 1.973~2.321
RV AT Bacillus sonorensis 1 6 2.083~2.262
1oy W 2EIRT I Bacillus altitudinis 1 1 1.969
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&ZR2
ok " " e e RE TR SHE
e BUEIRA, WL 4 o . o
Vi S ik 3 ie T H
5 W ZEFEAT I Bacillus flexus 1 1 1.989
B4 ZEHUAF TR Bacillus coagulans 1 1 2.065
YR ZEAAT B Bacillus shackletonii 1 1 2.114
HE2F AU, JE K ZEMME Paenibacillus cookie 1 1 2.03
Paenibacillus spp.
L2 PRIGERE Enterococcus faecalis 2 5 1.999~2.526
Enterococcus spp.
WA N HERE Staphylococcus hominis 1 1 2.153
Staphylococcus spp. SR A ER A Staphylococcus capitis 1 2 2.387~2.493
JonT HE S 2 2 1.327~1.469
R ZEFFT B Bacillus subtilis 1 1 99%
*MHER ZE AT B Nicotinic acid bacillus 1 1 96%

1 *MALDI-TOF MS JG 1] 42 % 5E 45 BL R 1 16S tDNA % 45 5 J H 5 R 22 FE 5 AU (%)

4 g5

FUB PR E TS YOl IR AT 2 2K (DA ER,
AR IERLFL . HRVRIA IR A5 )4 = Tl R AR s
AT LIC )y FLRY B bR RS BEALIMER 5 MR A
W, BUE B TS BRI 1000 CFU/g R SR AN RERR 1 24,
FEAAT 1 AR S ARV SO AR T 10000 CFU/g, 75 W3
HARAEHE (=5, c=2, m=1000 CFU/g, M=10000CFU/g)"*!, ix
FUESRAE T X IEURE N T R e 2R R ER B A B s
et T R U0 RS SR (1 i A R 4l Ly AL
WA s e Re S W HIAE GB10765 HUE I PR ELVE N,

{EA R 2] — 4~ 2 Be LW RE i O T 75 B B0 1T 1000 CFU/g,

PRI SRR A AR R A A — RE R, AT
FERI, 1 BB LI T FLR Ve BB IR T 2 Bk L
BT AL AN 3 BEghLEC T LB (P<0.05), XTI A& F
B A A P AR T 2,3 BERLRM AR Pis e ] R AR
F 1 BAL s

MALDI-TOF MS B8 Z A FiAEwhE e, K
JRERENF 2000~20000Da XI5 B 40 B 2 A FEA TR, TE AR
FRIEZE 1 BT 4L 46 S0 RS, 5 50 12 v b o T3 AT BT
NI RSN ) N S oS 1 K9 s /7 L L
SEJTIEAI L A R . RRR . MK P, BRUERTE . AT
SR A DA R BT SEL A . Carbonnelle 25021 1 T
VITEK #1 MALDI-TOF MS J7i5%T 296 #f# W& WM S0R
R ELSET, B8 MALDI-TOF MS Z 45 % 5 5| J& I

B KS-43 5 2 94.9 %, 83.8 %, i T VITEK RGAYEEK
F-(83.4% . 65.9%). Mellmann 23R AT 3 Fip oK [F] 25045
MALDI-TOF MS K 16S rRNA K7 53 % 80 #kilfi &
AR BER PR TR R %, K 3 Fh A5 MALDI-TOF MS
BRI 45 SR 5 165 rRNA JE RN 7 45 5 — 3, R
MALDI-TOF MS XA Y Js % 1 45 5 BLAT B i Sk
P R W HEME . BSR MALDI-TOF MS Al¥ Rk £ Bm bk %
B J@ AN A, SR FRE YR FIR DL T E AR R 22
SRS BAREATE S . SE0RE . IR EE R K,
MALDI-TOF MS ()5 5|8 J1 A — & B R BR P AR S2 56
IFLH A B B I BRZS MALDI-TOF MS % 5EJFH 7 ¥
ATEESEIR, ROLER Y 16S tDNA M7 kit ik — % 5E .

AW X W IR BB R R B AE AT T
MALDI-TOF MS %5, S 2tah LB 7 28 2R AT i
B RER R, BT EEMER I FEREMHDTE, N
AEZURSE L M TR R, ZEMIABERT AT DL d TR i 25
YU, FEEN Tl B A rs PRI, ARBFFE 9 HEKEL
ARE G R SR ZERAT A o SRR SR AT R 0] RS ER
TEEAT AR WK HEAEEEER, LR
TR LR R ZE A T O R, FLR T
BEFTE R BRI A FEAR BT . 12 A DU I 4 LIRS
HRBRWILNIG, %A £ 24 LGS T S0t
R AEEE R, B 2013 480G 2 e KFLAR A Al K
SRAE P vl 4 L 2R R R A B AR o S e SR,
MASURBI G K 2R 4R, B B TS e 2R 4 L
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A5 38 3 A I 22 &y JLIRE 5 LR B4 T 9 S KR 2 T

Pl 3, S B 4y JLIC 7 Sk BORAT A7 A — 72 i X
W, St xS 4 JLIC 7 FUR e M S Al )™ b
BT HA —ESHME, IR RGBT
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