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BHm Y L LR B K g, mR4L T OF REE? !
(1. FFR RFE MR S %E 0, 35K 830000; 2. H EKIHZEREII5ERE, JbT 100176)

W E: BB WA OERE R A HHER O (real-time fluorescence quantitative polymerase chain reaction,
qPCR), F7 FAEFLAT I HNOOT BRI RR/KF-H PR E S A Ty v o 753 s HOXS SR HEFLAF T HNOOT AT 4k
PRSI A, G BRAEZLAT IR HNOOT BRI/ ke ik [N, DR K A S 5L DO BB RR LT3 1 ) S 1R
B, AR R TN, N AT I HNOOL #oK Ty qPCR Al k. X ikmyfemtt . REUE. &
HBRVEATHGE, JFRHICH LK qPCR Jr B A TR A IR S FISEPRAE A A I . SR5R Atz T i 1k
5k, SITGEMRICSE XUV, ARHEFLAT A HNOOT ZER5FR0R R 10° CFU/ML, )% AT 5% 650 copies/pL,
AITE 2 h N SERSRE SR AGEI o XPAADLEAS AR ity LA SEPRAR AN v qPCR A0 45 R AR S E A T 25
SRR, PIRP TR 0T (HES SR T B P22 R(P>0.05). S8 AWFFR AW qPCR Al Jy s PTG 200 F T
i 2R B R B REFLAT TR HNOOT BAR/K P S A, HA T R MR AR

KR SN IO i RA R N AHEFLAT I HNOOL; Bk /KPR BEAGI 45 25 5™ i

Establishment and application of rapid quantification method at the level of
Lactobacillus rhamnosus strain HN001
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ABSTRACT: Objective To establish a rapid quantitative assay for Lactobacillus rhamnosus HNOO1 at the strain
level based on real-time fluorescence quantitative polymerase chain reaction (QPCR). Methods By comparing the
genomes of the related strains of Lactobacillus rhamnosus HNOO1, the specific genes at the level of Lactobacillus
rhamnosus HNOO1 were screened, primers and probes were designed with the specific genes at the strain level as the

target, the reaction system and conditions were optimized, and a qPCR method was established for the detection of
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Lactobacillus rhamnosus HNOO1 strain. The specificity, sensitivity, and limit of detection of the method were verified,

and the established qPCR method was used to detect the simulated added samples and the actual samples. Results The

established method was highly specific and had no cross-reactivity with closely related strains. The limit of detection of

Lactobacillus rhamnosus HNOO1 was 10> CFU/mL in pure culture solution, and the sensitivity could reach 650 copies/uL,

and the sample detection could be completed within 2 h. The logarithm of the results of qPCR and plate counting

method in the simulated spiked samples and actual samples were analyzed for significance, and there was no

significant difference between the results of the two methods (P>0.05). Conclusion The qPCR method established

in this study can be effectively used for the quantitative detection of Lactobacillus rhamnosus HNOOI at the strain

level in probiotic products, which is characterized by rapidity, sensitivity and accuracy.

KEY WORDS: real-time fluorescence quantitative polymerase chain reaction; Lactobacillus rhamnosus HNOO1;

quantitative detection of strain level; probiotic products
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5 A TR AR TE TG RS T W R — ORI, RBIE 4
1 AR R AT 35 A0 AR s ARk, R E A 25 A
P TR Rk e, RS R, 2023 i E
f AR T R C &0 E 2R =, JF H L B4
11%~12% M35 IR, 2548 AT E 30 B R T 40
1B R 2R (Lactobacillus rhamnosus)VER—F 25
WO AT 30 248, HIC g2 WA RIES, WF5E
RW, BRABEZLT R AR OS2 B M A B, ZMHER
TERGMEZ, il T8 TR Y- R 3 R AT Y, o B
RIEVD TR B RS, A ZHOCHEIRTS, KERKE
wrhrm A i E R B, B s s, i
B, FRZEREFLAT T HNOOT J2: 2022 4F 1A Fifd 2 5
SRATH CTRTFRYILE MW Z ) FrwEtk B
HITT 5 F B2 K2 M B L LBy 708 %5 A B AR
AT RAEFLR B HNo0 1!, [E T2 4 A
BRI RATH 54 P 2SO Aa 5 R 5 PR (E SR R
Fim) ) H R 25 26 TR AR i A LR BT NS TR B30T
10° CFU/g(mL). 2 A= B 1 4 M AT Rl FLAT BT ARS S44
FE KT X 25 A TR A TR o R 0 AR A )™ B T
GIEPIE G Sy A

PRAT A 20 1 22 ME T R P A T 0 X Bl 45
FLFF R AT B I o PRI ORI A
HRWERP S, BULRRERK, —BRFEE 2~34d K
B ] U R T 6 A R A A ARG ik AL
4 FE PR 4H I 5 (whole genome sequencing, WGS)Hi AR, £ &
i J¥ %1 43 & (multilocus sequence typing, MLST)# K ,
16S/23S rRNA il # 3 AR (16/23S rRNA gene sequencing)&:,
WGS FARUNA 8 BT Az 12 RS2 1 (9 1 2 [m)
Pl R EARK R E AR, AW AEE R ARE
SRR AFE R A B ] PR 2, X LA 2 g A 7 S s AR T
(PR ELAR Z R N 5K . MLST $AR il 43 s K LA

Fe 91| 22 S e 52 B A BT RfOK S B X 2» 418, 16S/23S
rRNA 742 AR FFH 16S/23S rRNA KI5 A4 1 47 T UKL 21
K53 SR B, 3 PRy A LA TE TR R K- b ok 2 R
frse e 19 Sz % ol i ik A Al B 20 N (real-time
fluorescence quantitative polymerase chain reaction, qPCR)
AR R ARV (polymerase chain reaction, PCR)

AR KB AN —F R, PCR HAMK T4 PCR &
AR, ERE TR IS R, H BEATTEEXT PCR P2k
TTIRALHE, W T I 8T AT AL 25 3R, A TR Y B[]
ATDAREHIFE 2 h 224, AT DA AL 25 25 T 7= i P 25 28 TR R R
ARG SR, qPCR % 5 TR APl B PRI, 3 R
S B R R AR S P 5 | ) AR SR A R B R B T
e 200 (PR R K4 S 5 | 0 AR ST #2571 qPCR
Ao 0 7 ¥ FT LA S B R R R 7E B R AT A PR Ao
D220 T S B 28 A TR R E R TR A P A
W, &% B R A R AN 2, AR BGE R R
FLAF P HNOOL TR AR R S5 | W) T st, #sr —Fih B AR EL
FF# HNOOT F#R /K1Y qPCR BRI g, T 254 1
77 P R HEZLAT B HNOO L A K 1 55 5 i, X pr
BN TR . R R RN R AT IR
A3HT, Rza AR DR A BRZEBEFLAF B HNOO L kAT 28
oI HR AT A R, A R AR TR A A TR 0 O R
PRUBARZSH, X RAWEZLFF I HNOOL 7 25 2F 187 il th 3
Iz A iy R B SR S

1 RS

11 #E5F

SUPREFLAT R (L. rhamnosus) HNOOT(SE [E IR ),
RAFLATHE (L. rhamnosus) CICC6151, RAMFLATH (L.
rhamnosus) CICC6135(H B Lk s Fh AR H 0, FRAHEEL
(L. rhamnosus) Mp108. BZEWEFLFFIA(L. rhamnosus)
LGG(H M HE S 4 B T kk); BARMFLIF (L. rhamnosus)
ATCC6001 ., FAWEFFTFE (L. rhamnosus) ATCCT7469 . fR4%
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WAL IE (L. rhamnosus) ATCC11443 . THEHFTHE L. casei)
ATCC393 . THEFLIFE (L. casei) ATCC334 . HMIFLFFTH (L.
plantarum) CTCC6009 . #H ¥ #. #F & (L. plantarum)
ATCC8014 . 1 [ ZL AT W #L W Al (L. delbrueckii. lactis)
CICC6047, BREEFLFFH (L. reuteri)y CTCC6226., WERRFL
FFHE (L. acidophilus) CTCC6074  WERRFLFT B (L. acidophilus)
ATCC4356 ., KBEFLITH (L. fermentans) ATCC9338 ., Hit1+-F,
FF BRI (L. helveticus) CICC6032 SE MU FTERi(Bifidobacterium breve)
ATCC15700. Wi SUSATHE(B. bifidum) ATCC11863 . Wil
BUEHFF T (B. bifidum) CICC6071(H FEAG Ik e LA 5% B
BRI L), FLER B RS 5E MRS(3EE BD A ), JikL
DNA /MR F & (555 DP103), 41 £ K 20 DNA $2EUR,
R (P75 DP302). & (il K(§75: RT403) ., K A EF(1T5:
RT401)(db 50 K # A= fb Bl £ B B A 7 ); Taqman Gene
Expression MasterMix(%%°5: 4069016, Z£[E Thermo Fisher
Scientific 22 )); A2 A4 IM109(52 5+ C1300, Jtmi&
FKERHARAH).
1.2 UE5E%

7500FAST 2 if%¢ 5% PCR X (ZEE ABI A #Al);
NanoDrop 2000 43 36)6E 71(3€[# Thermo Fisher Scientific
5 Fl); WNBIL4 EIRZKIE R (FEE Memmert A wl); T A2
I NU-602 4= ¥)°2: £2#6 (35 [E Nuaire /2 H); Sigama 1-16 5
e OHL(PEE Sigama v W), CB56 1H I 5+ 46 (TE E
Binder /A #]); PowerPac™Basic ik {{#%. VersoDocImager
BEIE A2 I (35 E Bio-Rad 24 F); BS200S-WE1 HLF K- (k
& 0.001 g, f#[¥ Sartorius 2 F]).

1.3 SEWHE
1.3.1 DNA # 5

A B L N 20 DNA $aBRGR) 5r4 R T 33 7 A i B
PR A G AN 5 4: T i i) DNA. DNA £ 50 uL PEft
WPYEML . Nanodrop 2000 4336648 4K G 43Hr
DNA 46, $#&HL 0D260/280 HU{E M 1.8~2.0, HEEH 10 ng/uL
i) DNA, FE S RTEE-20°C,
1.3.2 3l4pehaxit

HE 48 B2 W SLFF 1 HNOO1 T %% B bk 44 #R A NCBI
(National Center for Biotechnology Information) RefSeq &
FEARBCHL LR A (5 B 741, R Orthovenn 2 #ff
AT TS 2 B AR AR SR AR i g B R B,
FHATIRAHT . Orthovenn 2 H AE 26 B MR B )7
G A —#EE4T BLAST Hoxt, #iddit BLAST FXF25 R,
FE AN R 2R 1D AR RS B, ALY 26 ] 25 %) 4 AL TR — A
Orthologs Cluster, FiiEf53HI 1 2 AN 5L R 10 B e D1
R, A2 MR EF AL Primer 3 R TS| Wik
IF, 4l Primer 3 3F B4 A5G B TR L I i,
W1 5 195 |99 7E NCBI _[-#£47 Primer BLAST, 3uEfT

W5 | W) B RET R Sk, B i th B 2 X519 R ARAT
FHE R 1 FoR, 54 5%5hRiC FAM, 3%5F5iC BHQ.
FERB IR FigA TAY) TR AR IR S PR A w4

Fz 1 BREWEIATE HNOO1 EikK TLEEHSI RIS

Table 1 Primers and probes for strain-level identification of L.

rhamnosus HN001
51 W) AR 2 R FFH1(5-31
FD-F CATCCAAGCCTTCTCGTGGT
FD-R ACAACATTTGGTTGGCCTGC
FD-P GCAAGGCCTGCAGAGTAGCGA
RP-F GCTTAGCTTTCTCTACTGGCGA
RP-R GTTTGCACCAGATCCCCTCA
RP-P AAGCGCCAAGCCTTACGTGAT

1.3.3  qPCR R B4k 3 B AR 77 %

KH 25 L My IR R, YA mEiR DNA fl&
A2 uL (10 ng/uL), Tagman Gene Expression Master Mix
12.5 uL, ETFWESI¥4 1 pl (10 pmol/L), % 0.5 pL
(10 pmol/L), JNEEFRKHMEZE 25 pL, qPCR A FEF:
95°CTHH 10 min, FEFRFLF ] (95°C 15 s, 58°C 35 s), Tl
BIE N 40,
1.3.4 3|4 eh4FFihshie

J AR TR TS AR A R S, 8 T R AL
FFE HNOO1 /19 16S rRNA FE[F#E NCBI 17 BLAST, ik
BT 5 R P55 2 B TR R AT R G0 R B W I A 2, i o
5 R FLAT R HNO001 SEZ & REGE 1) 20 MRFEHEIE A E
FOPR B RIET 75 R R 00IF, AHE R 20 BREARIN
1.1 PR,
135 FTARBEaHE

ffiFl FD 5#F1 RP ¥ RASBEFLAT B HNOOT HY
DNA #17H# PCR 4734, § Wik & FilgAd: TAY T
A R AR, A% B R E 5938870 0y 25 5%
BT AN XS . 22 T S I Jr ol b1 s i B A
FERER AR pMDT vector |, IS A Bz A 41 i
IM109 . T 37°Cil 75325
13.6 #FpEdH&egEs

PEIBUTCRARE S DNA, il 406 6 B 1 e 4]
R DNA WeEE, #e IR T 3 4 B0k 19+ T2,
W FA TR 10 fERREEHEITARE, BAMEEL 3 K
qPCR ¥3 . IR R AR IR 1.3.3 647, DARFEFUR
DNA #5 DU X BOA B AR AR, DL qPCR Jh i i Hh 31 ik ¢
s 1B {EL AR B 4T PR 55 (C) o G\ AR A 10847 7 o B 2 1 2 11
FAAR LA (1P

JiUki DNA #5 DL%k/(copies-uL)=
DNAHE x 107
BRI/ x 660

A(D)H: NA, BIRANFES %L, 6.02x107,

x NA (1)
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1o I 2 Py R LA 7 R A 3 (2) 2 DRt 7 B 20
-1
E=10%1P¢ )

Q)W E FRY IR, slope FnfhE,
1.3.7 REBIEHH

H TR DNA FEAR TR RSB 10 A58 B E 1 TG RE,
MIER IR RS 10°, —3% 9 B . R kRS A X a4
BEEEIEAT QPCR Y™, A BA AR S T4 3R, LAE K
WA 2 00 R
1.3.8 b B it b rRad A T

i ZEVEFLAT B HNOO1 2 %45 35 J5 B B =2tk A T 10
fEbh R B, DL 10° CFU/ML 1E M fh e B, il &%
10°~10" CFU/mL A[FJBAEE AT, M 1.1 P il 4T ik
(K 20 DNA $2 I £ 6] 4516 B 19 P B VR E 1 T DNA 1932
B, $2BUS 9 DNA 208 1.3.3 H i RN AR 2 F i 250k
1T qPCR ¥}, Hl4ls qPCR 84 Hhk 5 Ct fH Az ikl
ARG 38 ) e AV 40 A AT YRR I
1.3.9 WA E4E LA E HNOOL 4 5 89 F it 4% qPCR
Al

FRBUR AN BB FLAF 8 HNOOT IFLI LS 5 g, ¥
FRIFRIZUBAE S INA SR 44 mL A BRER K 1 24 4%,
U 37°CIRAIAREE R F% 48 h A9 RZEFEFLFT B ONoo1,
il £ B2 B PLAT 5 INOOT B 8 T I K BT 8 A 40 o 8 T
% 10° CFU/mML, #hN 1 mL B2 E FHmeeH, #H
JEHLARE S Y 2 min, BEA—ILHI S 0, B ER
3. KHIAFR S AFESL, 4 BIAE BERR R TP AR AL
Ty o R B AR SIS 1 mL 1301 vk
DNA, f2H5ERIHE S DNA ##4T qPCR . 4% qPCR & #iE
5 5 R ITHECE A5 AT LU ER, i SPSS Statistics
26 B X % BAGIN 45 IR T A A TR B R

— RAEFATEHN 001

a 45y BRI 2

4.0 -
35+
3.0
25+
2.0+
15}F
1.0 -
0.5+

ARn

0 5 10 15 20 25 30 35 40
EFRE

BT 4 qPCR )y BT {5 L .
1.3.10  ZEFRAESR A

R 5 AR ZA 364 8 7 i 7 SE B R
R, R AR RE SRS TP O A AR ELTF T HNOOL . #F
AT #Z2IR GB 4789.35—2016 (&b Zi e S bR &
AR YA FLRR AR S ) IR TR, B 25 g
PRESRIA T 225 mL JGE A FRER K, G AR B ER KRR
B 1015, 0B U, DNA BT HES 6 1.3.1, JFUARFE
A DNA #8 D1 3¢ copies/pL =f A PE DU B AE 4L, T
TR REAS S 40 T % DLEL copies/g=(JR I FEAS DNA £ D1 %k
copies/uLx3EF 2] DNA SR BO)/FEA I T & . f
T IR s - 1 1 DO = S Y A R TR v O R E i € oL
FU AN 7 % 1 5 e 2 SR — B

2 HRED

2.1 SRR RMIIE

TR G RS, AFSCRAT 20 Bk B
FLFF T HNOOL 13 % A ARAE R A ESEARAE S 6T WX 5 | ) T4
R TRE SRR UE o T SR TR AR AL B LA TR A R, A B
JBELFEERE, MR R R R R, R RN
FFH# LGG. MP108, CICC3135. CICC6151, ATCC7469.
ATCC11443 fERARMEFRERR, [y T 0 PR AEXTAS [t 5
B HNOOT HEF 794, i T 3 BRI A R LAT B
HNO001 VE PR, UG BRAMFLIT B HNOO1 SRRk
—KR, FLRMER S A B — R DL 25 A B R i R A —
Ko W 1 FR, B 1a 4 RP 5195 EIRUEZE R, B/ b R
FD 5IWRe R iEgs R, Wixds | 3s Haed 3 i S pETL
FFE HNOOL I JCid 1 i A A R SRR TR, T BH XT3 | 44
Sk AT, T RN A FLAT T HNOOT (14 B/ P

— RAWEFAFEHNO001
® ol —— R B %5 10
15}
DE 1.0
0.5
0 P
0 5 10 15 20 25 30 35 40
TEEA

i a g RP BIWRE IR, S b g FD 51 R LIS IESS AL ARn SHTOGIRE
B 1 PIXAFEGIZE qPCR Hp Ak IESS
Fig.1 qPCR-specific validation results of 2 pairs of different primers
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R, SF RAREFLAT IR HNOOT Tk /A 1 PR R D7 s i 7 K 171

22 FRRPRERBIERE

i FPIXTS | YA e i) Bk AR Sa AT PCR §74, (A
Y= SRS Ik, RN 2 BN, W 1., 2. 3
4 FD 54 =W py vk B s X IR, BRI Y
HHBLT —4 H5 BAR R/ 127 bp —2, 25 AXHRR H
Y. 4. 5. 6 K RP 51T 1= W IR E R AIZs X
M8, FREE —SH /NG B R/ 98 bp — 2, Kok 1
FEYIEA TN, PSS RS B R RS T e, 25 RS
S—F, FIRESRRI BRI T TR R85

M 1 2 3 4 5 6 bp

bp

700

600
500

400
300

200

100

T: Ml maker 45; 455 1 1 2 O FD 5 1WA TR 450
4 15 23 RP 5IWIHIEERY BORI AR, 4541 3 6 Zs AR IR
P2 W SRR T i 2 BRI R UK 4
Fig.2 Gel electrophoresis diagram for identification of two
plasmid standards

2.3 qPCR trEHRZ I ST

PUTCR. DNA ¥ DUBCHRE AR AR, Ct (ERARFR, HEAr
WIE 758 S48 F RP 5105 Ve, fa g ml 5 7 #R AT &
B, HARR=0.9891, ZetEIA B RS, HMEH 1.3.6 A
QA Y BRI RN 77.8%, P HER0E
BARTC I 5 S i TR, R SE i LIl RP
519, #/ FD 1EAB1 YT RIH R AR g, [mlH 7
TN ¥Y=-3.2829X+36.44, X Yl Ct{H, X M JEki DNA #5
DI, MIERE R?=0.9978, Ltk R BiF, RQ)IHEMHH
PR 99.5%, PIERCRE L EOR, B, FELm
YIf FD 5190k 7, JREoE HARYE qPCR [ Ct E1T
FRFIMARRA 15 DUER
2.4 qPCR WIRHEKRLE

SR 11 R NS S A 2 BB DNA iE T
LI, i R 4366 T NanoDrop2000 U 5E HEIUS (4
Bkl DNA HREE, B rRigliavk R 1.3.6 A (DF
YT, A IR YS DUBOR Bl 6.5%10° copies/uL, 4l
& 3 fi7R, TEHE DLBU/NT 6.5x10% copies/uL, ik B2

AEEH Ct {E>35, FIWTILE Y3 IER0, Bz ik
1 R R AT 2 E] 650 copies/pL.

20 -

1.5 F

0.5

0 5 10 15 20 25 30 35 40
PEFME
Wi1.2.3.4.5,6,7. 820580 6.5x10%, 6.5x107, 6.5x10°, 6.5x10°
6.5x10*, 6.5x10°, 6.5x10?, 6.5x10' copies/uL 2 [1%FH#
3 BRI HNOO1 qPCR i 75 i 7R FBE A6 36 45

Fig.3 Sensitivity test results of L. rhamnosus HNOO1 qPCR assay
method

2.5 RZAPEIATE HNOOT 4:E EiRie 5 BRI E

S T Sl TR AR PR, R AR R OK A T
108, 107, 10°, 10°, 10*, 10*, 10>, 10' CFU/mL %8 ik ¥
FIRRZEHEZLAF T HNOOL AR, AN [RIR B A A B Y
P17 DNA BY4RBGHEH FD 51478EFF qPCR 714, 45540
Bl 4 fiis, YWERF] 10' CFU/mML i, A E 435 B i
AP 1E i<k HL Ct {i>35, LR R®HE A 101 CFU/mL
B, $REUSFIMY DNA WEERAR, qPCR Tkl Ey {5
S, BrLAATE R A R 10* CFU/mL.

30
25

20 F

0 5 10 15 20 25 30 35 40
TRFRE
M1 203, 4,5, 6. 7, 848512 10°, 107, 10°, 10°, 10%,
10°, 10%, 10' copies/uL J& 45 [1%] #
&l 4 ST T BRI
Fig.4 Determination of limit of detection of pure bacteria liquid
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]SS BT HNOOL 425 2F I 8™ i
FURS P S UEAT qPCR S ARG AR RO I . 75 2%
FEIR, 5 ASEBRRE S TS RS = 10° CFU/g. 45Nk 3
FiE7R, FEhE BRI ZE R 3>10° CFU/g, H qPCR &Rl
S5 soE B 28/, i SPSS Statistics 26 F{4%F
qPCR FISVAR T E Y 8 45 R T B Mo ik 58, Wi
ZIE) P>0.05, REHMRISE A HE 2R, 25588k
. bRl AR ST BT ST B 3 A R A R R L
FF TR HNOO1 /1 qPCR & A 5 32k v] iz B SEBrAe f H 1)
FRZSHEZLAT T HNOOT Al TR R 7K - R BEAGI

2.6 EHRFIEFATEERANFIRIT R qPCR 7
FPASERLAS I S MR AP B HNOO1 B FLK AR lb A T
qPCR A&, I filf i 44 8 A b v 1 26 (Y=—3.2829.X+36.44,
R=0.9978) I FE ib (145 DUAL, S55UN%% 2 iR, qPCR 5
AL A8 S X B AT M BT B A 56, 45 2R
R G A AN [ (O R 5 G 1B T 22 57 (P>0.05),
WA WA I 25 SR T 4, AT I SEbAE s AG
2.7  EBREE RIS
SR T T A S YR SEBRRE S A SR, X S A

F2 EHHERENE qPCR BNER S FRITHAERNE R (n=3)

Table 2 PCR test results and plate counting test results for simulated sample detection (n=3)

FEWTS ARl gqPCR MZESSR/(CFU/mML) & #{A/1g(CFU/mL) SR S 45 /(CFU/mL) & B {l/1g(CFU/mL)
REAAE Al 1 1.7x107+0.12 7.20 1.3x107+0.10 7.11
RERURE A 2 2.3x107+0.15 7.30 1.2x107£0.09 7.02
REHIFE 3 8.4x10°+0.73 6.92 9.5x10°£0.45 6.97
BFE S 4 1.6x107+0.16 7.20 7.9x10°£0.38 6.89
BLHIFE S 5 2.1x107£0.20 7.32 1.7x10°+0.19 6.23

=3 EFRHERENA qPCR ML R 5 TR AL ML R (n=3)
Table 3 qPCR test results and plate counting test results for actual sample detection (n=3)

FE L qPCR l5E 45 JE Al SRR 25 E Al
/(CFU/g) /lg(CFU/g) /(CFU/g) /1g(CFU/g)
MR 1 B ZLTE HNOOL, %N =10° CFU/g 2.04x107+0.07 731 1.7x107+0.12 7.25
miERES 2 RZSHZLATE HNOOL, ¥iinf: =10° CFU/g 1.62x10°£0.09 6.21 2.4x10°£0.38 6.38
miEERESD 3 BRZsBEFLATIE HNOOL, %hnf =10° CFU/g 4.33x10°+0.19 8.63 3.1x10%+0.16 8.49
miEERESD 4 BR2SBEZLATIE HNOOL, %hnfE =10° CFU/g 7.16x107£0.35 7.85 3.8x107+0.27 7.57
MRS 5 REBEFLAT A HNOO1, #sfinit =107 CFU/g 1.82x107+0.11 7.26 6.3x10°+0.26 6.84

3 W54

i A5 TR I D RE 2 A R R SR Y, 81 A B L
FFB HNOOT HA7 /b 4 8 64 7 46 BR 1A 15 Y 1 T g i 57 1)
AR B I REROL. S T Rl S A A 25 A TR A R Y
TR, 2 A VA I TR AR KT 1) 68 A 55 G DN i e ) A 11 O
. BRANDT 2527V 5 TR 1A Le-Nu X1 PCR 314
WINEET L. rhamnosus GG, ZHANG 258058 5 %) Bl 25
FLAFE LV108 MR ZEMEFLAT B hsryfm 1301 3% 4 k4
o3, S REE Y B B, RIG RUHR B9 PCR ik
TERMRAKT F 2% HARTA R . XL PR KO 1 %5 7 1A
B B RRRES  AR S R L PCR SRIFAT IR BRI
YT, H R PCR ARSI T ZE XT38 7 Wy A T s v UK 55 i Ak
H T E B HECT R M PCR, 86 & PCR AT
PR e E A B A TR, A AR, R
R 6 A A0 DN 7 SR ) TR AR S 5 | 0 B PR T e [ e 5 3
BRFR KR 1 2 5 e 0,

AT 5 3 1k 3 R A B e X, O T R L AT
HNOOT TR AR AR SR BE R, 1) FH B R S R DR A o
BRGS0 S S T RS FLAF B HINOOT (9 T PR
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