5513 % 456 ] 1 4 i A A Vol. 13 No. 6
202243 H Journal of Food Safety and Quality Mar. , 2022

#

B AT
(fEER a0, A 364000)

W OE: BRY 4501 G i e S B R TR ARSI T i, RS R A M T e A 1. A
BT E B Aa Iy X B FARUE B AT Ui A R uR s, Sl PR AT R RE, XA R R
U8 250 mL; ZeMERLuERL, ArSIHMEE 1. 5. 100 20, 30, 40. 50 mL R, THEEIMIERCR AR S, T EIH Y
B2, Il mA R AR B4 250 mL AR AR A BRI P A RO SR 3 VR BERR EE AR FRIR A TR
22 CFU/100 mL , ¥ B ¥ JE K 120 CFU/100 mL | #£3 C ¥4 213 CFU/100 mL, %%'Jﬁﬁvﬁﬁ'ﬁ?zﬁ&ﬁ Talls
I SRR B SR B R L, A5 BRI vk . BRI RRREURYEXT 3 Bk BE AR ORI 45 SR

HIE %25, KM IRETER IR A IR S BB A W 25 59:(P<0.01), 7ERIUFEMR B, C B, 45
FOATC 2R . G0 R PRt DR TA RN Sk A BB A g b S e B AR A Y v A o A PR R VR
KB AR, Ha R PR, AR

Comparison of 2 kinds of quantitative detection methods for Pseudomonas
aeruginosa in packaged drinking water

ZHAN Yi-Shu"

(Fujian Longyan Product Quality Inspection Institute, Longyan 364000, China)

ABSTRACT: Objective To explore the suitable quantitative detection methods of Pseudomonas aeruginosa,
combined with the detection methods of Pseudomonas aeruginosa in national standards. Methods Two kinds of
quantitative detection methods were designed to optimize the national standard method: Dilution filtration method:
First, the sample solution was diluted, and 250 mL of sample solution with each dilution degree was filtered by suction;
linear filtration method was used to filter 1, 5, 10, 20, 30, 40 and 50 mL of sample solution, to calculate the number of
bacteria in the filtrate and establish a regression equation, and the number of Pseudomonas aeruginosa in every 250 mL
of sample solution was calculated from the regression equation. The sample solutions with 3 concentration gradients:
Sample solution A concentration of 22 CFU/100 mL, sample solution B concentration of 120 CFU/100 mL, and sample
solution C concentration of 213 CFU/100 mL were tested by 2 kinds of methods, respectively, and compared with the
actual concentration of sample solution, the better test method was obtained. Results The results of dilution
filtration method for the sample solutions at the 3 kinds of concentrations were not significantly different from the
true values, the result of linear filtration method was significantly different from the true value in the detection of

sample solution A (P<0.01), while the results were not significantly different from the true values in the detection of
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sample solutions B and C. Conclusion The dilution filtration method and linear filtration method can reflect the

true concentration of Pseudomonas aeruginosa in the sample solution to be tested.

KEY WORDS: packaged drinking water; PSeudomonas aeruginosa; quantitative determination
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i 25 {15 5 i R (Pseudomonas aeruginosa), SFR b4k ik
FFod, R—FrREfRA . Jo2E . BAT s AR MR 0 22 (R
PN ML AR T AR AR HHERUK
TErh, ZERREE TG, Wl SRk . s B
AT LA BT B M R i o AR N T AR
PIE L PRI AR, AR T RS KRS AIE B, A4
SRS Z EFRAA R AR P ORI AR 5
O ik R A Rt B sz e A R R A Ak
REAMITE 6~48 °CHIRI/EK, 16 pH 5.0~7.0 JEH N AR K AL
b, HAo& = fpihE A 26 °CU> 100, A S {I B B 2 — b
UL S0 A, WIS IR . ALV O SRR B, 5
RYGEIREIR R R, REESE— R & | etk
L E 5] K AR I E A, AR ) R AT
INEEZE A (exotoxin A), T S1ZE M B (elastase B). £/ R
Z (pyocyanin), JEZ Wi(lipopolysaccharide, LPS)., I 43
FYi(type 111 secretion system, T3SS) IR A (14520221

ARk, IR EX S B ST T A i M A,
rh AL R TR b A AR B TR P AR [ LB e, T
BT SRR B R I B P I S8 2018 ARHI 1Y
AL FER PRI R SR SR 7K A 7 4 25 {1 B R VARSI B2 4 A Bt
R 275 Gy A AR HAK R IR A KR Sl b 23 A vy
R SRR SRR, 75 d R0 9.9% 1 1.9%, LTk IK
FRA K BT5 e R d o PR, KRR 100%., i AR
FE 2020 4F 5 4 % 2020 4 6 XTI A £ 6 25 S I A 5T
BESZRI A 100 FHE KA B R FH K EF 740 2R A5 B L T (g 4G,
G RN 14%. TR EIE 2018 4EFWITTAE 11 A
1 300 ZALETR KA T 7 K RE A TR, & 4% b
X AR BRI R SR BRI TRAS e, SRR B AR R 5.67%.
VR % PO 22 808 A0 28 1R R K R AR KSR 7 SR 7K P 4
SRR B 175 S OLIEAT BT 241 IR RK ks
HR R AR A SR T 22y, AR 9.13%; 125 (IR T K AR
SRR PR SRR B R R S £, AN 4.00%; 102 1747
BEK A R A AR AR A TR 19 By, KRR 18.63%. 4k
15 BRL M TR A LB TR R K P RS R AR R, XA R 2%
HHRTLEERE,

REMITH GB 19298—2014 (£ b4 4 K hr e
FLBELR K ) Fll GB 8537—2018 { £ i 42 4 AR 1k
FARARD SR ) R E 4 S AR B A AN 1S4 o A L
T GB 17324—2003¢ Jifi (fifi 6 Tk 4l ok A RRUE ), #i

FrfE GB 19298—2014 MHBR T B8, KIAmE. %
PR B S EOR R, AUOR T K AR, IR T AR S
FRE R, S AR R R B8 2 GB 8538—2016
(EMEEEFWUME RHARRD FKKEE %), HiZ
o v HR XTI 2% A B R A U ) S ) A A TR YT D
FBAT AR SHOLAE AT, XS BRI A A L
DL e A AL AR) =2 6] o 4G 000 4% S+ 0 2 S 281

AT U R A A 2 A B M TR e A vk, 4
TRl I e e M i e, LATRIARR A 2 AT WA vk i
T AR AT HEAE, R 58 RIS I 7 3k 43 T % AN [ e JE o
TR R, by 56 36 A 2 A PR A A A D R (P 3
A, R 5E LR R K R SR B M B A B AR S

MRS 7EE

1.1 w5

Bl HISE R ATE ATCC 27853 W AT R FLIME
MR A BRA A .

R B BUIE SE AL R FR 2 . ON Tl . EALEE IR AR
CWEREA Y . 0.45 pm REIERE( R IF LA DR A BRA
Fl); PREEMER R SR . DRSS SR BHIL, &K B b
SRl ROR B A BR A w); AR B (3 b alE, PE B Ak
(O] TYNEINE
1.2 UE5E%

SM530 H 2y H 28 VK i (B DRAE S50 BB A BR A
w]); TGL-20M B30Il R AN S 50 2= AU B IT R A PR #D);
AC2-6S1 AW & 4E GH s ESCO Bl A R A Al);
millflexPlus 4= [ 3h 33 U8 & G0 (48 [ B 52 2% B 48 A );
SPX-250-114: b 15 5% 4f (L ¥ ¥R iF I 97 £% 0l A BR 2 Al );
BD-A A& AL (b 5o W R B AT B2 w); MS3 3R
PRt (T8 KA A7)

1.3 REHE
13.1 #abEk

F 5 4 1% BA B (P Aeruginosa) b i B £ ATCC
27853 Mh-80 °CukAf Hh I H, Rk ZE FRHERITE L,
F 36 °CHiFF 18~24 h, FELHEHEE 2 X, TRUFRFIG I
132 #AFRegH&

#1301 ISR R E R R LR B, PREBCA T P 3R T
BHI i A5 373, 36 °CH5 5% 18 h,

133 B EBRHEETHK
BRI BCE ST 4000 r/min B0 5 min, F2E R
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W, MAZEENILREAEIEEK, RFHHRS, EEEL 2
WG, IAAFIER K, PR35 4IRS B B . X B ik
17 10 f5BE R RS, UG IS BB B2 (1) B2 100 mL R4
F ONBUIR AR, BRI 2 PR, fRr s
T 36 °CHiFF 18~24 h, BEEURVEELE 30~300 Y5 N HF-
WAL, R EE 3 K.

1.3.4  #mig ey 54

P EEIRIAT 10 W R MR, EBEUL TN 3
AN, /3 HIEEL 0.5 mL T 500 mL Jo@ A= K, i
AR L ANFIREE R . . L AIRHREE 4
Fridh AL B, C.

1.3.5 AR ke E s

ARSI 30 mL 1.3.4 TP AL B, C 15
I 270 mL JCpa AR FRER K, TRATHI AL 10 575 B Rr I,
SPRIEA Al Bl., Cl, M AL, Bl, CI FiBas - HL
30 mL A 270 mL JGE& A= BEER /K, TRAI A 100 555 B,
it A2, B2, C2.

%7 GB 8538—2016 5 A 25 /K HP 4 1% B v
i, fE 100 RAEG TAES N e, FXWE Tk
BUKBFRFLAEA 0.45 pum AIEREIN SRy, 5 MIAE HE) L,
TWHCAE B K B U8R b, e A TE R UE AR, HhiE b Rs
IR B B AR I 4% 250 mL, WU RAE R3] ON Bl
RigRdk, HRIERE SR FRILZ NGRSl BT 36 °CH;
FRH6, W% 24~48 h, WME ON B AR EHEEIEE, H
2GS FE AT 98 SEAG I B8 T 77 96 ' B B8 95 B, i B
GB 8538—2016 X A BER 5 T4 IL . 2 WM. 41K B
PARER I BUE IR . MR RS 2 NP, IR ER
3K, BRRIREI 2 AR A BHE T T
1.3.6 &KMAEBENES

iUk ES % GB 8538—2016, BN AEE K
FIAE IR IR b, [ G JC R A B, FH T TR B TR A 43 i) T T
1. 5. 10, 20, 30, 40, 50 mL 1.3.4 3 Fehif & B 7300 ¥k
AL B. C FUEM T, 518, KruBMiss 2 CN Bigrdk, s
FREEBT P2 AR, T 36 SCHEFRAMH, Hi3% 24~48 h, WEE
CN B FH BRI BTETEAS, AN ISR I 3118k 5
A UEREL 2 AW, WRES 3R, AR 2 4
SEAR A A TR, FRE ST MR

1.4 BEIRALIEBS S
BRI 43 M b PR B Excel 1 SPSS Statistics 16,

wh, EE 5 AR A T 5 22 B A TR FH Excel, #05A9 5
M4 HT R SPSS Statistics 165

2 HREHR

2.1 HERKRESHFNRT &

2o 8, R E R (8.3£0.5)x10° CFU/mL. X}
T EHA2 N 47~50 mm JEIE, 1SO 8199:2018 ML5E HIIE B AY i
EHETERY 10~80 CFU, ##RaE 1 Bk, Hl&T 3
Rl BE RO : (R E(A) S 22 CFU/100 mL; HifkE(B)
4 120 CFU/100 mL; #5¥€E (C)k 213 CFU/100 mL.,

22 3MUKEKENBRIIEER

R W AT —E M E RS, | GB
8538—2016 W ki T E . BUERITER, 45Nk 2
Fras. 13 2 alo, fRINWE A 3 IREE IHEE BN 52,
54.55 CFU/250 mL; FFUVE B 3 WE K A0 300,
310, 280 CFU/250 mL; fHllVK C 3 REE MR N
510, 540, 530 CFU/250 mL,

23 3 MUKEKHERNZMTIEER

A. B, C3Fi i MBI L. 5. 10, 20,
30, 40, 50 mL #ATid €. ZadiEgE, B A S
S ASCER A  ST R 48 S IS IR B, S BT TR R Y AN B
HATRAE AT, g R a3k 3.

BRI A B .C XI55 R Excel AT, H
FPRFIN C 2kl BB A4S R Bon, B T8 & 50 mL i,
TENE F OIS B>80 CFU, AT AE B IE & 4 1 0L,
FEALA BB LT LAHERR . LA R B L3R 3, 3 AR EE 1Y
r* iK% 0.97 Lh b, BARIFLIESER, AT F—
I # X=250 mL A7 A B R, 1534 250 mL £
DU KA rh i S B B R 48, THER A SR L3R 3,

24 EERBERGEANEFEMNRAEINESR
2.4.1 WA FEMSFRNR ARIEER

BRI AR B R SR A HETTHER,

Xt = F AT I 200 W, BERIE 4. 5,

®1 3 MIRETEBNENR

Table 1 Liquid to be tested in 3 kinds of concentration ranges

YRV

<32 CFU/100 mL

32~160 CFU/100 mL

T AR
ek TR AR A B et € 250 mL /9%, HIBMR FI925) K0 80 CFU MITE 7%, DLHTRER Y
B Vi JEE 92 80 CFU/250 mL=0.32 CFU/mL
HRk B2 VR 5 vk B 2 (]
B TRBER IR A U8, Bl s — U801 (BT & 50 mL)SJ K8 80 CFU MYTETE, MLHFEHY
I3) )2

>160 CFU/100 mL

#e )& >N 80 CFU/50 mL=1.6 CFU/mL
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Table 2 Detection results of dilution filtration method of the
liquid to be tested

i A1 B B 440/ (CFU/250 mL)

TEVR B AR TS OL T, bt UEvE LR IR A 1Y
VR R VAT 20%, | TR AR 8 A LU 450 VR b RGN o 755
A HEHRSRBCA MR, SR A Z R 2E(E A

FwH 1 P FH 3 /No K SPSS # AT —2E40Hr, TEMREERRMIEN T, 4
A JEH 52 54 55 PR SREINE A ZIAEER 2 2 5 (P<0.01), TMiH
AL (10 5 5 5 BB SRR A TIHEZ A BEER . FHI,
Azﬂ(jm ) 0 0 0 T G RN, R ik a0 o A o R K
REIE A 52 54 55 . "
4 £ My A A1 Felare _E_!O
B A LA LAt e @ﬁ{) ”ﬁﬁiﬂjﬁmfﬂ oL -
B1 (10 30 31 )3 AR 3 R TS v e S IR BRI P 5 /0, TR 1. 5 mL
B2 (107 3 3 3 FERZ 10 mL MFERGL IS IR IS, DRI b A i Ak Al B
Frill B 330 310 280 M A, SEAT LR A K i 22 i S5 >, i
C I ZAu ZAH ZAH HEM AR iR ZERR, @t [ E 7 RSS2 i R S 5
crao?h 31 >4 3 SAE IR 2 R, AT BN i, ARkl 60,
2
;2{}”?(; é 5150 5450 5350 70, 80 mL FEI, HEHNBRUEM R B0 5, HERS b 2
BRI
FAYH B9
#=3 HAEA B, CEMTEEENEER
Table 3 Detection results of sample A, B and C by linear filtration method
/f\lﬁjgfﬁi(mL)E/‘]%ﬁ/CFU 25 A1 2y B
Eﬂﬂﬁﬁ&(rz) Iﬂ]%{lﬂkﬁﬂ@lﬂﬁ
1 5 10 20 30 40 50 /(CFU/250 mL)
. Y=0.25X-0.713
HE 1 0 0 2 4 7 9 12 £—0.993 62
- Y=0.240X-0.496
A HE2 0 0 3 4 6 9 12 0,978 60
. Y=0.234X-0.949
HA3 0 0 1 3 7 8 11 2—0.979 58
. Y=1.167X+1.124
HA 1 2 7 13 25 36 47 60 2_0 999 292
- Y=1.224X+0.279
B EH2 1 6 13 27 35 49 62 220 996 306
. Y=1.207X+0.378
EE3 1 6 14 25 36 47 62 220997 302
. Y=2.076X+6.990
EE 1 8 15 30 52 68 89 109 20994 526
- Y=2.043X+8.057
C HE2 9 16 31 51 70 88 110 -0.995 519
. Y=2.012X+6.785
EE3 8 16 30 44 70 86 111 -0.993 512
R4 FUEARNERNELE Lt U S B B 25 (8 LU AR B B VR 1R /N o

Table 4 Comparison of test results of liquid A to be tested

i £ 1B P I TR $5/(CFU/250 mL)

fiE 1 ®WHE2 EE3 - fE

i A 52 54 55 5442°

£ P UR]I7N 62 60 58 602"
RFITR A 55 55 55 55°

H: AFVNEFRRRA BEM2ZER, P<0.01,

242 WA FEA AR R B @RI R
PR L8 I AR B A 25 5 5 RRvE B 11T LR, JF
X = E AT I 200, BRIk 6. 7.
PIFP Oy 2R 56 45 5 SR B s gz i . v

ZPERL I B E SRR B AR BCE T, Wkt
WLUER SRR B MBS MAAAE R R 220G, FIigE
2% 3 CFU/250 mL.

TS FNRALBERSESN

Table 5 Analysis of variance of experimental results of liquid A
to be tested

A 5 R Ss df MS F Fo.or
25 [ 12.6667 6  33.4444 1584217 10.92
R 66.8889 2 21111
SRR 79.5556 8

Ti: SS A F-J5 AL df Ay A FBE; MS 349055 F NN 5 B AL, ™
A BEEESR, TH.
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Table 6 Comparison of test results of liquid B to be tested

A A% B B $40/(CFU/250 mL)

w1 #HK2  #HHE3 A
i R 2 v 300 310 280 297+15
SR/ A7 292 302 306 300+7
(SRULY -] 300 300 300 300

RT FHNEBERERFEDN
Table 7 Analysis of variance of experimental results of liquid B
to be tested

A5 SR SS df MS F Fo.o1
H R[] 570.6667 6 11.1111  0.1168  10.92
AR 22.2222 2 95.1111

N

A 592.8889 8

FESMEERER, FERRRIRES 120 CFU/100 mL
WG, 2t ol g A B g 1k S AR B TP S
(MA@ E 225, PR AR RRAR A b R LRI B
HI TR AL
243 B G AN R C RS R

B WRN I 3 0 A B (0 45 R 5 R IR C BT g, I
= E AT AT, AR 8. 9,

#8 FHME CKMERNLE
Table 8 Comparison of test results of liquid C to be tested

Hil LA PRI P $/(CFU/250 mL)

wE1 EHE2 #EE3 P E{E
LIRSS URIIR7S 510 540 530 527+15
£ AP UR/H7S 526 519 512 520+7
RN 533 533 533 533

PG5 B2 U v AR L U R AR B A B S TR C
YEAT HOHR, BRI 3L SRR C Hh A4 S M1 B0 A K ) 245
BB . WERMEL IR E, Rl ugk g kil
IEE R R C, BRI EIE SR C 38 220
i 7 CFU/250 mL; etk ik SRR C M P 2E(E
13 CFU/250 mL.

X3 8 B HET T 22000, A5 R ORFR IR
LEMERLUE AR SRR C R BT 25 5 . I Tk
HORT ARSI C MM, 2505 B (Hk A B
PEZES

3 LSt

T BEAESR, [ P AR TR A A A o AR R
6t 2R o 120, A7 A e IR K e B L A 5 A
BER R, TERR R AR KRR B AL T

F9 MR CIRERFENN
Table 9 Analysis of variance of experimental results of liquid C
to be tested

75 5 R YA SS df MS F Fooi
BT 564.6667 6 147.4444 15667  10.92
eS| 294.8889 2 94.1111

AR S 859.5556 8

AHIFGE X R AR BT B ) o e IR TR Y, RS
WRCE S A X PRy 7 SEBR A T X L, S5 R R
LR uE vk SRR R e 1k v AR G S B R 9 i

T o 3k U 72 1) 07 FH T R B A T, A R P v R T
PR AR g iy 0 00 AR 4 R R TR P R . (U2
T B DR MR A LU B 2%, AR SERRr il Fe v, QSR
TN B4R B e v, RN 3 7 P T MRS 2R MR B R
TS RRACIE . ARG AR R BB v ARG 2 SR 5 R
TS BE AT oA, S5 R B R E Il BEEE R, A
A GB 4789.2—2016 H (] 10 £ & 5 ik v] LA FH T4 248
BRI PRI o [T S AR 5 DA A A ] 3 A1 B TR A A
AR, BT UEMEL T U 250 mL, AT RN E 2
HE 300 mL, HCEEIUE GB 4789.2—2016 Y 1 mL &
9 mL %N 30 mL FRIN E 270 mL BEERZE vhiF R .

Rt T DU R B T v, Rk Bk S AR R IR Ik Y
SR B, BRI W E LB B, fig
P s GRS, A RIS AR R AR A, B R, KU
BT B2 1 SO D, W I DI AG IS [+ 2 R 2 K
R A A B A B AR AL RO I S AR R, R VR vk
B R FERT, CUEL 50, 100, 250 mL KAL), &%
LEERARLL 250 mL 10T, ARSI T 7 A
R, BRI TFRRER R AT, B R v

25 LR, XU AR RN, R BT IR,
WEB PR B s X TV B I AR, )AL CR R R A
WM, ARSI AR . (HEASR I A 5 X 5 o 2l
PR, YA X AT REAAAE I TR A T4 5T, IRt i g
LR R U8 vk B T LI I I AR v R A vk
ey, BT,

SE B
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