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ABSTRACT: Objective

in the commercial aseptic rapid detection of dairy products. Methods

To systematically evaluate the applicability of adenosine triphosphate fluorescence method
The detection ability of 35 kinds of
representative microorganisms was tested by the inclusion experiment using the adenosine triphosphate fluorescence
method. The anti-interference performance of adenosine triphosphate fluorescence method in 70 dairy product matrices
of 7 types was evaluated through exclusive experiments. Through artificial contamination experiments, using the plate
streptography method and GB 4789.26 — 2023 National food safety standard-Microbiological testing of
food-Commercial sterility testing as reference methods, the detection sensitivity of 7 kinds of representative
contamination bacteria in 7 types of dairy products was systematically compared. The 2 laboratories were arranged to
perform inter-laboratory comparison tests for evaluating the reproducibility of the established method. Results The
inclusive experiment and exclusive experiment results of the adenosine triphosphate fluorescence method were both
100%. In the sensitivity test, the limit of detection at 50% positive rate (LODs,) of the developed method for
Lactobacillus plantarum was 0.32 CFU/ sample, slightly superior to the streak plate method (0.37 CFU per sample) and
the national standard GB 4789.26—2023 (0.37 CFU per sample). The LODs, values for the other 6 kinds of target
bacterial strains were basically consistent with those of the reference methods, with the relative limit of detection
(RLOD) approaching 1. Interlaboratory comparison results verified favorable reproducibility of this method, as the
RLOD for most strains were close to 1. This method could achieve early detection of Aspergillus niger, Enterococcus
faecalis and other microorganisms following 3 days of incubation. In comparison with GB 4789.26—2023, which
required a detection period of 7-10 days, the assay duration was reduced by 4-7 days. Conclusion The adenosine
triphosphate fluorescence method features rapid detection speed, simple operation, as well as good inclusivity and
specificity. Its sensitivity is comparable to that of traditional methods, making it suitable for the rapid screening and
process monitoring of commercial sterility in dairy products. This study provides experimental evidence for shortening
the detection cycle of commercial sterility in dairy products and promoting the application of rapid detection
technologies. Meanwhile, it constructs a reusable methodological validation framework, providing a reference for the
validation of other rapid detection technologies in food matrices, and offers experimental evidence for the “primary
screening-rechecking” process in practice.

KEY WORDS: dairy products; commercial sterility; adenosine triphosphate fluorescence method
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T BRI SR A T B 4 o AR 4 GB 25190—2010
(CERLEEZRRE KFFL) 5 GB 25191—2010 (&
GaEZEbE EELD) e, KEsl. BT esEY
EPRAAAT A R G Bk, B i 208 B PO H R A&
SO T M A R T AT S A AR SR e B SR,
AT GB 4789.26—2023 ( B L EFIE BMBEY
SR R ICTR AR ) BT REE (1% e Oy A U TG i
7~10d, BpepEzet" S BRAE K T 5 BT, tsghn T
AV, MELAE R BT AR IGE | ARSI AR
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w2 AR RUN, HESh R GRS 56 v i DAk
AL, CRCH T S BT ER R TITRR . B, A
Pk g AR RS AR, ISR, . RS
PZ RNz NRBAEE T IR R B m R, WF
FENGOIEBAR R B BT 0], AAE BT . AREL
A LA N = W58 IF F (adenosine triphosphate, ATP)4: 4% 5%
K%, S0h T B g e . Bt Hod,
ATP A4 5% S e — b 8 S ) He s fof 2B A AR 21
ATP E0 20 N 530 A7 AR i R A, & 5 0 A i g
T EHIEA S T EEET ATP 596 EM NN A5 S
B SR, S LA IIRE S ATP (2GR 5ok BRI EA fA:
PrBCR P B, AR AT AR el
B ST AR e A i AR B SEBR R, 3L AL A
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BRI, 4RI ATP A9 &SGR AENFSY 5 SC BRI A AT T I
TR, B4, FEEIETTA T AL A A, XKk B
CZE Py AN R FEdR . R, AR KB4
of T B TR PR kR PR R, B 2 A X A AR L o
i K ZREALTRAIN B R G0 UE, MELLW 2 PR E s R
PRI K o LA, ATP AE¥ & Stk Bl AR s —H
AT R A R A I T i 2 I HE 2R, LA B S T R
O E e Z AR AL IR R, B S BAR (W 3F I TR AN e
S5 — S Ak, BT %O i RE AR Y S
JZHE) o BXF IR Bk, ABFRELE ATP 96 AE AL
i M TG A A P SE R TR R T RERIES QBT IR R,
PR 7 ZEFLw I K 35 AR AR, LA

Hifth . R BUE KSR = M E M 4 NS TR NR
ARG R R I RE, T —E 2 R PR
Tor il gy vk 2 WU HE R, KA PE . HEMAE . 50%7% R/
A XF K BR (limit of detection 50%/relative limit of
detection, LODso/RLOD)I & 5 5255 2 [A] 1] 4% £% 14 36 T 4%
ERFE—RFR, DA ATP 9¢6HE AR 1k i A R4t 52
£, W] AR | qPCR 48 HoAth Pasd i B AR 72 &
F LB R IE R T RS

1 MR5RE

L1 ERSEFERT

ARG SR P A A e Sk T 2 Ay o o] S 2 A 1 (R A
et CMCC TR | 26 E AR SR ) (s b . ATCC
BB, E LAY AR R L CICC TR FIA
LR E S ERAT FC PME. T TR RTHIYY O 2 28
Al I 38 f O R, B K AT I TR S 3% ¥ (matrix-assisted laser
desorption ionization time-of-flight mass spectrometry,
MALDI-TOF MS)#{ 7N, BERR(EEILE 1.

TR K S R AR 15 35 B (tryptic soy broth, TSB), MRS
WARKE SR (£ BD ARl Wl K 5 R e 55 57 56
(tryptic soy agar, TSA), MRS ZRRFFRIE . AR THEENE
(plate count agar, PCA). ¥ [ %5 %5 B 31 I§ (Sabouraud's
dextrose agar, SDA)(JLI =N F]); HrT AR5 (h E&
2y E MR ); A B K (1 25 8 Ak 27350 2 ) a-
T -4- I N TR L O (T8 Bruker 2 w]); HER(AHT
g, FigERBERARRRAH),

1.2 HREER

AU HT REJE I E FREN R 7 FrSRIAg 2L A FE
RN N S SYUE
1.3 EENE

PL2002 HFKFE(REHE 0.01 g, I EHEERE-TR £
73 l); MLS-3780 15 F K P 4 (H A= =3#:/A 7]); Thermo 1389

A I A (6 E Thermo 23 7]); PR 205050 GCN AEfLRE 3%
# (32 [E Thermo Fisher Scientific /A F]); Autoflex I 5l B
ORI L B RA TR (] BT (T2 Bruker A H]); ATP %¢
HeRr I R 5 (3£ F Charm A H]).

Fz1 EKER

Table 1 Strain informations

Fre BN i WA
1 CMCC (B) 44102 PN 7E TN
2 CMCC (B) 45107 P
3 CMCC (B) 26003 4 A PRI
4 CMCC (B) 50094 IR
5 CMCC (B) 28001 TEF TR
6 CMCC (B) 32480 e8|
7 CMCC (B) 26029 e R AT BRI
8 CMCC (B) 54012 HAZ A G A R G T
9 CMCC (B) 51572 A PR TR
10 CMCC (B) 54103 B L TR G
11 CMCC (B) 45416 2 U85 o A
12 CMCC (B) 23005 HEAAA TR RS
13 CMCC (B) 23006 B AN T R AE TS
14 CMCC (B) 23010 PR O KB T
15 CMCC (B) 20033 I 7 IS A
16 CMCC (B) 10104 LR CE O]
17 CMCC (B) 63501 i LA A
18 CMCC (B) 63612 NS+ R
19 CMCC (B) 34134 TR B
20 CMCC (B) 34131 T QLA B GRS S A
21 CMCC (B) 93905 FBUEFF T 2L FD
22 CMCC (B) 34135 T FLAT TR
23 CMCC (F) 98028 5 R
24 CMCC (F) 98801 T
25 CMCC (F) 98003 e
26 CMCC (F) 98018 TR e £
27 CMCC (F) 98010 UV P48 22 B Bk
28 CMCC (F) 98025 ik Mg HIS ERG P B T
29 CMCC (F) 98001 SR
30 ATCC 13124 PR SR B
31 ATCC 10149 IEFAIG 7t 2F FL T B
32 ATCC 10223 12 T NE PR 27 FLAT B
33 CICC 23972 A ZF AT TR
34 FC 25138 AR AT B
35 FC 13290 CIRRERN )
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Table 2 Sample informations for method validation

FFs bk AR

1 DB EN RS U]

2 BRI ZAEMNRIRY)
3 FYIER ok PRV EERR I
4 T it ey Gl

5 EETEN SRS U

6 CER R IR

7 R A WS XU R

1.4 SLWHE
1.4.1 BN

i MALDI-TOF MS J5 k% 36 1 H (I AR TR A
SR TN, F 1 L JCTA Rl PR RE D 5 B 7 B R A
F AT AR FEATLAL I, B 1 pL ARFR S E0CR 70% iR
WAL b, MR TEEERMN 1 uL o-HEk-4-5
FERHEERR L IO, =R THSE EVLRI . A MALDI
Biotyper OC 4.0 Z 4154 5 9 BT Bl 55 Bruker TR 45 2 54
PR HEAT LR, S E 20 =2.000 S % B RN OKE AT
1.700 < /3{E<2.000 A %5 @Kl {5, 43E<1.700, A
TR AT (5 S E A5 R
142 HEAEF

TGP REIER | P Takk, L gupg s TSA
e, AERFEEEFITE MRS AR, BERE N EHEEATE SDA
AR, ET AR OB AR SR AT B AR BER K
T8 AR 1.5~2.0 22 Q3 B A TR, B 1 TRl P TS T4 A 3
EOKFATREE, WMWY 10" CFU/mL, BUA K 200 pL jn
A 1800 pL R THRIPFIIRS), # FRyR T B LA 20 uL/Bk
B TR, SRIEE TR R TR AT, SRR
TR, WRIEL R 10° CFUAL.
1.43 ATP %%k @5 KL

B 142 5T HEREEFT 5 mL TSB Wiz Hi3%, 4
53R 18~48 h, FEEFMIZREETE 2~5 d, HIEFRIER BRIk
FEZH 10° CFU/mL, GRS IR EL 50 uL B, M4
AR ERAE VLA ES T ATP AL
1.4.4  ATP 3k Hpu B E

KEFL . WL . Y E LR RHIEL . SRR
T i AR R 7 RS RIA B AR T 10 MFE S EF T ATP
LML
1.4.5 ATP 3k R HUEHE

FEIZARET (LA R IR EARI): #dli GB 4789.26—2023
CEMZRE AR EMREYARR B SRR )
HEATRIS

ATP SR 5 12:(LA N AR ATP 2E561k%): BURERFE
o, TERREIRE N2 —E N E IR, W50 uL ke, K

A AR UL B UEA T EALAR S

SERRIRNZTE (DL T IR 10 uL HeRh o EUE
FRITIRSTRIRES 1 3, ZFRILT MR, EEHIK,
Hh R T PCA A, R AEEEER 2 T SDA F
M, FRELT MRS A, B E T (30+1) °CHER
24~72 h[REIE I Hb ZEFAT B 5 3R 45 1M (55+1) °C, 22~24 h]
JEEATINER, WEARRIZA HAE K, H4d MALDI-TOF MS
Y8 AR, D0 S BHEAS

FAZ 1 BN T A v K FL . IR . I EA
York. ABIEL . SFLUORE . FRhIh R RWR R T TN TS
Yeseuy . RIS [R5 Y K 3L, R LA 1H 75
RIEFL; FHHAR ZERLFT B V5 Y bt ) B Ok, PR o B
YRS L R ER TS g S FLUORE R TS e
Whith; FHVE I 7t 2F AT 5 e KUK OR} . HLARSRAE Iy
TR EEAAE KB AR TIE, I EREEE T
WA, L 75% RS XA S e A T B, TS
SRR S IE B AL EFHL—A/NML, BR 1 mL S ER R
PR, (™ b oy BilTs g b AR 3 MR EEKE, 4y
Bk 10", 10°, 107" CFU/ZAMST A%, 4475 e BE e 20
ANBERL, FERIOE SR T A AL, WIENR ST, A TS
PR YA [CI . FYIFLFTIR . AR AT I . 2Bk
TG VPG e 0 2 Y B PR R B T (30£1) °CHEFRE 3. 5. 7 d ik
FFIa; A T95 Yerg B I i ZF AR B AORE i (55+1) °C
g 5 d oA, W3R 0 S SRR TR U A A, R
TRATIG,  FH JC B TR G B 8 o, Rl ATP 2¢
ek EARIE AR A TR, BURE IS R iR BORE 1 8
BAPIA I TR, R T, TR
eSS SN (541
1.4.6 53 EH st

PP 2 A ERAIHLI, XF ATP 26 I R FE 001 756
WE. AR | h R A R A L5 Y K FL . e
W I b, 2 AT TR N 105 e RUBR AR | TR R N TS G
PEHIFL . BRI CIs e FLUCR . SR A TS Y AR i,
=i alE e . L K 3 ANHEKE, a0k 101
10°, 107" CFU/ZST A, AN TS Y IRl 8 MRERY, H
Py5 ey RGN 2K TR 1.4.5.
1.5 HBIRIEBRERYIE
1.5.1 ATP %&b FAn 4R

2% T/CAFFCI 46—202 1 fLolle i U E A B8 vk G
PE)ATP A9 et ) , ARXGHAL (relative light unit,
RLU)<30, HI5E NBTE; RLU>30, JI%E K BHE
1.52 FHRAHEE

LODsg J& 22 P 5 I AR 50% 0, A i b H AR
HEMIIIRE o HeYE GB 4789.45—2023 { il ie A E FARE 1%
AR T U BEE N ) B AR, A ()R
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0.7xdxm

— (D
ln{ " }
(n—y)

K d AR YRR, CFU/g(mL); m AidA s,
g(mL); n AR y A PEMESE R
1.53 Aaxdie d ik

FEIE i 5 2% )ik Wi 50%K H BR Y Hof .
RLOD Wit %% GB 4789.45—2023 B.2 /=4,
NRQFTR

LOD50:

ln[nref [ Rpep — yref]
ln[’/lval /nval _yval]

A e NS 7R IR EE e WS 7 0 TR
PESEREL nya ARFUETT LB EG yya ARFIIE T 1A
FA BAPE 45 R4
1.5.4 95%%E 1z X 4]

7 WIHf LODso 15 RLOD M GE i I 4EE, SRTIES 4310
TR I 95% B {5 X 10](95% confidence interval, 95% CI),
FLBAE 95% C1 T, ELSA i R shiE f, A=t
(3). W=,

95% CI(LODs))=LODs1.96xSE(LODs0) 3)
95% CI(RLOD)=RLOD=1.96xSE(RLOD) )

K 1.96 K 95% 8 A5 /KT 1 IE 2545 A i FLE;
SE(LODsp) 2l 50%7#5 HH FR A7 115 2% ; SE(RLOD) A AH X} K
R A RR AR 22, v 5 22 1 PR ARE 3 B0 [ UH A BT T 5
FIRE
1.5.5 b7k

AWFFEH LODs 195 2% FAM S 0o [ml 9 40 &
(probit regression), LAz 1Y% B vk B 0 X EUEN A AR B
(X), BHMESS SE O35 RS B o AR R (Y),
INZFIEIATRIERL G, AR i R LA R R R (2
G 5) R (P>0.05), B PR I JIRERY Y 25 5 TSk, Ty
IS/ HrE2R FH SPSS 26.0 B, GraphPad Prism 9.0 04458 i
1.5.6 FlEHm

LODso HIE: FFIRIE ¥ 0 LODs H/NFETF B %)
Y LODsy, HFEK 95%BIE XL EEES, £WF
BE LIk MR IR L TS Ik

RLOD #%E: RLOD 757E 0.8~1.2 Ju N, HH 95% &
FXEAE 1, KUK A S S kM ek
Giilf2e 5, DR BERF A IIE R

LA BT R 52 MR BT LA P R =
0.90, H »*K:%% P>0.05, FRBIEIHFAA B RAF, 500
5 LODs, 5 RLOD A A G i¥m X,

2 HER5HH

21 EMETRE
SRR BT SRR A P B RR T REAEAE IR SOIR A, JRE

RLOD= 2

FIREE RV TTIE, AWFFORE P W v bk i ok 2 48—
FEhil e 10° CFU/BRIKF o 4 25 P 003 1 /R 1 1 4k
1.3x10°~6.5x10° CFU/Bk, 7 M M4 s bk ok T vk i
1.31x10°~6.50x10° CFU/ER(3 3), ¥J4bF 10° CFU $it 2%,
Sk B B R G

A e 1A% R OO A S A i P B A IR I
BRI, ORI RIEA [F] B Rk (R0 25 R — 2ok, b e
ST RS RALAS PR R T A2 . wHE . W] MR
B TR S A

®3 RYENRERNFETIRE
Table 3 Lyophilized concentrations of bacterial strains for
sensitivity testing

T HER
75 iR R R W

/(CFU/3K)
1 CMCC (B) 44102 KI5 A TR 1.77x10°
2 CMCC (B) 32480 ek 1.88x10°
3 CICC 23972 H A AT TR 6.50x10°
4 ATCC 10149 BRI AR 1.31x10°
5 CMCC (B) 34134 TEY AT 2.34x10°
6 CMCC (F) 98003 ST 2.80%x10°
7 CMCC (F) 98018 R TP ¥ 1.54x10°

2.2 ATP RAZBEM KA LR

ATP OGRS 56 45 R % W 35 i E M 7E
1.0x10°~9.9x10° CFU/mL HYHREE, Kk fas h vk, 4
FEPEMREE S 100% (35/35), HrArmgH g i i 2E 74T i
R T AW AR AR S S TR SR 3 . 0B AR s Hb 2 A AT
FH TSB K5FRA6T, ATP DGR AR R A 1.34%10° CFU/mL.
XPRBEFL . IREFL . A ORI . S FLORE
Rt . USRI 7 Fh S RURE §L, & 2EHR 10 28 FIAR S
USRI, RLU &5 5135 4 [ PE(RLU<30), HEMLPESS R H
100%(F% 4).
23 ATP RIERBELSER

5 YL G SR I M ZE AT T . MUK ZEIAT B . KR A
PP BREEERE . ZEAERTE . SRR IX 6 FhER RS, ATP
PN AR EARETER . L AR 3 TS YIRIE T
RE B AP FUAT TR B 15 KO, ATP 9Tk ik
WK 40%, HABRIT LA HZN 35%, ATP %6Hk
) LODso Ik TP AR 2 i ARy, 3 Fhoyvkeh ATP 5%
RRBE R, EF . 2 NS YIREE, 3 RO ki R T
— MRS Y AR S, SRR A Sl R B 1]y 5 d,
Hodx 2 MO B RS A1 7 do EAREAIN 2 ih 2
TSR, 3 NS YLURETE 3d. 5 d R R 0, REUE
GERHEAREE S, 6.
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Table 4 Results of inclusivity test (n=3)
kG TR PR A B M S ] /h ¥ 2 /(CFU/mL) RLU {H
1 KI5 KA TSB 24 6.2x10° 82+8
2 IR TSB 24 1.0x10° 33+]
3 & B A IR A TSB 24 4.1x10° 3242
4 WITIRE TSB 24 6.0x10° 585+18
5 JHE BT TOR T TSB 48 1.0x10° 308+27
6 IR TSB 24 3.6x10° 101+3
7 R A ERTA TSB 24 1.0x10° 3241
8 ARG, 20 B A 2R R T T TSB 24 3.0x10° 75+3
9 i TG ICTA TSB 24 6.0x10° 536+22
10 Bt o AR G T TSB 24 2.6x10° 5346
11 B i fi 2 TSB 24 4.4x10° 698+41
12 AN SO R TSB 48 6.4x10° 114+7
13 B AN S R TR TSB 48 6.8x10° 33+3
14 PR SERE IR PR T TSB 48 3.1x10° 30+2
15 RIS M T TSB 24 6.0x10° 62+3
16 e o AR P AT TSB 24 9.0x10° 285+9
17 R 2 AT R TSB 24 1.0x10° 48+3
18 i B 2 A A TSB 24 1.2x10° 225+7
19 AR 2 AR R TSB 24 1.8x10° 405+46
20 ANZ AR TSB 72 1.0x10° 28123
TSB 24 1.3x10° 40+3
21 AR 7 4t ZEFLAT T
511 24 9.7x10° 676+23
22 1% - i R 2 AT T TSB 24 9.6x10° 501
23 T FLFF MRSB 48 7.6x10° 40624
24 T 1 AT A MRSB 48 9.9x10° 428+25
25 T R FLAT B DRI ) SIS MRSB 48 3.5%10° 1344
26 BB T 22 LI R MRSB 72 5.9x10° 381£25
27 TEE LA A MRSB 48 4.3x10° 25315
28 T 5% SDA 120 5.6x10° 84+8
29 PR SDA 120 1.0x10° 111x15
30 A SDA 120 6.6x10° 12312
31 R TP P SDB 48 2.1x10° 4514+1302
32 VLTI R L2 W SDB 48 1.2x10° 9076£187
33 it P I 8 B AT SDB 48 1.0x10° 838+20
34 SRR TSB 48 3.0x10° 8696609
35 TR AR TR TSB 24 2.4x10° 14126




38 B il 2 A iR A I A 4 CIRVES

RS 3IMIEEREMEE%)
Table 5 Positive rates of the 3 kinds of methods (%)

O Ve R ATP PG M SRR PR R FE bR PR

(CFU/FE i) 3d/2 d* 5d 7d 3d/2 d* 5d 7d 3d/2 d* 5d 7d

0.22 (n=20) 35 40 40 35 35 35 0 35 35
TP LR 2.20 (n=20) 100 100 100 100 100 100 0 100 100
22.00 (n=20) 100 100 100 100 100 100 0 100 100

0.1 (n=20) / 0 / / 0 / / 0 /

WG SR s 1 2F A AT TR 1.0 (n=20) / 45 / / 45 / / 45 /

10.0 (n=20) / 100 / / 100 / 100 /

0.45 (n=20) 35 35 35 35 35 35 35 35 35

A ZFAATF R 4.50 (n=20) 80 80 80 80 80 80 80 80 80
45.00 (n=20) 100 100 100 100 100 100 100 100 100

0.12 (n=20) 35 35 35 35 35 35 35 35 35

K354 I TE 1.20 (n=20) 85 85 85 85 85 85 85 85 85
12.00 (n=20) 100 100 100 100 100 100 100 100 100

0.22 (n=20) 35 40 40 35 40 40 35 40 40

TG P 2.20 (n=20) 60 95 95 85 95 95 65 95 95
22.00 (n=20) 100 100 100 100 100 100 100 100 100

0.19 (n=20) 0 5 10 0 10 10 0 0 10

FEMHERTA 1.90 (n=20) 0 75 75 0 75 75 0 75 75
19.00 (n=20) 90 100 100 90 100 100 90 95 100

0.15 (n=20) 0 20 25 0 20 25 0 0 25
th 1.50 (n=20) 20 100 100 45 100 100 0 0 100
15.00 (n=20) 85 100 100 95 100 100 0 0 100

TE: * KIS, AR A 2 d; 2R R ) S oG R

R6 INHAERYELERIEI(CFUME M)
Table 6 Comparison of the sensitivity results of the 3 methods (CFU/ sample)

_ LODs RLOD
5 YL TR R = =
ATP 96k SRS [l 7 12 ATP Stk 5k ATP 9L S EbR A
Y FATE 0.32 0.37 0.37 0.84 0.84

WEFAIE N U b 2 11 1.17 1.17 1.17 1 1
A ZE AT 0.73 0.73 0.73 1 1
PN 7N 0.19 0.19 0.19 1 1
R TP % - 0.30 0.30 0.30 1 1
B8l 0.96 0.96 0.96 1 1
iiiE 0.36 0.36 0.36 1 1

FE AR H N 100% (8/8)
N o o BB 0 359 8 AT 0 L ORI 25
ALTSRRBA RAMKBAMAGR: ATRE g ATp JOHHAHIDRIE RN § BREHK 3y

2.4 S FE[EEEXTER

ATP &G AHIRVR BE YL BIRE SR I3 62.5% (5/8), X th 12.5% (1/8), X L UL R 8 O R Al G HE R 100% (8/8),
WREYLTH 1 8 IyFERNS N 100% (8/8), W e YL 1A Xt R BE YL B 8 RS A R 100% (8/8). B SLIRE
(4 8 I FE A 2 100% (8/8). B S50 ATP 261kt ATP BN AHEMR FEEYL A 8 (AR ALK H 20 87.5% (7/8),
TRH B Y PA 1 8 M FE MR HR 280N 12.5% (1/8), X e Jig e X BE YL TE Y 8 AR AR AL AT 2y 100% (8/8), X vk
R 8 (R FERLAT A 100% (8/8), Xif ik L UL TR 1Y 8 iy LTI 8 AFE S 28 100% (8/8).
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3C, A SRR PEOCIEAEFL R b G R DR ARSI 3 AR 39

PRI R N T35 e A R R LI 2 SR A SEE ' ATP
DGR IR B YL 8 FEM AL RN 25% (2/8), X
HRR LY 8 M FE AR 3 100% (8/8), X ik Gy
VA 8 e S A 2 100% (8/8). B SLIGE ATP )Gk
SR YR 8 IFRAAR A 50% (4/8), X
YLH 8 IFESIG A 100% (8/8), XTEIVRIEYLH Y 8
RS 2R 100% (8/8).

FEMHERFE N TS 2LUCRINR S R A L=
ATP 5&GIEX IR BE YL TG 8 AR B AG Ry 25% (2/8),
X EE YL 8 IR AT R 100% (8/8), X itk
YUY 8 I RESL S 2 100% (8/8). B SEHZE ATP %4
TR FE Y T 1 8 I FE A 23R 12.5% (1/8), Xk
FEYLTR Y 8 yRE AR o 87.5% (7/8), i e Mk B YL B 1Y
8 M FE IR H 2R 100% (8/8)5

TS YRR DI IR S R A SEI . ATP 2961k
YR IR B 8 Iy FE S A 3850 62.5% (5/8), X Hifk &
YLTR 1 8 IR I Z T 100% (8/8), W e B YL T Y 8 3k

E A 2R R 100% (8/8). B SZEGEE ATP 26 MGk MR IR BE e
B8 hE S A 30 25% (2/8), ik BEYL R AY 8 1Ak
TS Ry 87.5% (7/8), X EIMCEYLTAY 8 MFEhAS R
7 100% (8/8).

WIASEER 2R A ATP 35060k PR . AR
AN R T RBE LR, S5 FR 7. X T HUAK AT
B KIRA KR . BB, PRSI ES 3 Forikm
LODsy 58—, X REE RLOD 0 1, W 3 Fpyik
X b AR AR AR SR R B3, SRR E ] vk R T
HEES. XFEEIREABIE, LRE AR 3FTER
LODs, #H[7], RLOD ¥4 1; SLH:=E B H ATP %6755 4R
. EFRIE ) LODso B8 225, RLOD 43514 1.12 1 1.13,
R 1, B T & EY A KT

LT, TEAWITLAMT, ATP ZE6HE:m H R
B SEGTAUE . ERRE AR, AR SE I E (F] 245 R
RYERLY, ULH] ATP ZORIE W N —Fp R, BooE ., LR
()R L 5 A PR ARG I 32 fof o

®7 KWEERBELLILER(CFU/FER)
Table 7 Results of sensitivity comparison between laboratories (CFU/ sample)

_ LODs RLOD
15 YL TR LioallL:<KivA —~ _
ATP %7k SR [l 7 12 ATP 53635 5 TR ATP J7ik5 EiRik
A LA T A 0.88 0.88 0.88 1 1
B 0.33 0.33 0.33 1 1
K354 A A 0.44 0.44 0.44 1 1
B 1.83 1.83 1.83 1 1
R i 3 A 0.45 0.45 0.45 1 1
B 0.27 0.27 0.27 1 1
B 772 | A 1.26 1.26 1.26 1 1
B 1.94 1.94 1.94 1.12 1.12
il A 0.57 0.57 0.57 1 1
B 0.66 0.66 0.66 1.13 1.13
MEER

3 W55

ATP FEEAIN R 58 KA T 12 (TR FP R H BB T A R 47
HIRESTE . SR ATP 53 X 1o 56 40 1 (s S 2E AT 1
FEPMEEIAT R . FLIRF ). R B REEN 35 Atk
PERCE YA TINR, 76 10° CFU/mL ¥R B /K V-39 @ A
H(RLU>30), BAMHMIRZERA 100%. %05 558 A S0k
HZLAH 5 R AT R TS Gl A AR M AN A (B 22 R PR L A
SRR . AT . IREMRE . FLRR ). BEREA
BEEA, AL R TC BRI i M A R . [,
Xt 7 RS 70 3R T5 YL ZS FURE Sb IR I 45 SR 28 BR
(RLU<30), HEM PRSI A 100%, FRIIZ 2 HA BE W
FESME, BN SHEMAMANZE R 5F S GB 4789.45—2023

ARV BN, MW SER S, RNEEE. I
R 22 i RE A (1 (SR G RLU Oy 4514~9076, B35
T AN GE H AE 30~700 Z (1)), ATP 2633 TG
A WAHE B A 8 ATP, A 558 (RLU) 5 1% 30
FARHITE R ELHeAH G . BB BAE S EAZ AN, A48 &
RFAHEH, A4 ATP B n] e o g . ZEAHT R T,
AR A M S A e B2 5. Hoh, BRI AT
AR ZERUFFER . AR G B IR R A 1 IR T R T o0 1 5 41,
A B -5 6 B AR A IS P AR Bk ATP B 5 BicAT X6 . i
SIHFFE . A OEAER . AR B SR T
IRAE B AL FARE B4, e RLU 37 B E R, J5 R T g
£ T35 2 PR R JEE (AN A R 1) S 830 ATP 4R BUCRAE .
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W NS MRS B AR B, SRR S ATP
TR, REFR AL SR A W) ATP 2, il g A
Il 107 b 25 AT A P 5 52 2 TSB PRG3R AT RLU (ARG
PRI A e IR RE A T SR fR, L RLU
(B & T o TXUE B S 2 T B 3 5 7R S v AR
AR RE TE 4 S WA R £ BE T 1 BRI B o TR,
TR ST SRR B, (H R H bR 7= S s T T
SRRSO, Yo HERR DAL VR ke b e

ATP D5tk R 50T B0E L BT FEAR AR 24
SO 7E 7 FMREREZLE S S b, BRI R A R
WEE D7 b ZEFEAT TR . MbACZEIRAT A . PR L . ek
B SRR A A P LT B AN TS Qi R W, ATP J7ik 5
SRR AR AT E AR A L, R R AR — B, HAAR
T, EPR 6 Pz, 3 A% LODsy 2 RLOD ¥ i %
25 5 AER FUAT T TS Y TR ER FLRE v, ATP 2L 7E IR
1YL R = 1k 2R, LODso IR T HAh Al 7
o, R . xR FGERE Y FLAT
B, B53% 3 d B ATP Jyikis i R R S T2 ik, Ul
B ATP 3 HAT SR O3, B B R IO A 4 1) B A
SR, SeP R

ATP TR HAG AT S0 s A AL R o PSR AIMIR S
B %M H X 25 L o, T AN ] B AR A AN [R) 2L o 35 5
5 Y, ATP 9OGIE 5 S % Tk CPRE . EbR)E4 K £
B 414 T 9 LODsy #1 RLOD #&J¥ —Z(RLOD~1), &
BENANERANZEGERE . RS IGHR B TS5 Yok F L,
ANIR] S 30 38 (0] F) BE A LR SRR AE — 2 I 8D, (HSAE F e
Y205 B UM S S B N (RLOD < 1.5), JESS ATP 26
K 2R G 7EAS R BRERR B 5 A B T A& v S v R
Rk GE . FEL R ZEARAT T, kST 4k e =
FREF SR I RS A — 5, WE B AT AE A & B ek
AR TR YR, ATP WA A B
B REH AR REEMAE G YL

25 LR, ATP 20 H I R GeRe A &5k 2Lk i h 2
PP E R E s Y, HRBUE S50k Y, J+R
P BRI AL, XN B o i AR e A
Pl 57 SR T O A B R, AR AR K R G
Shy LA it M T TR R O A A T AR TR AR A,
PO AR P b BRUEAR L ™ ECA T 0 4 0 HL AT S B Ry
WS BAE SRR A, 4 ATP 10 BH P AOAE S AT
W I ARERS FRIE A TN, DARF A BUA T IR BT 287 i )
HIEER o ARBIF SR B X R il o W 7 i R
SN, FEANT CERRHER BT TH 2%
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