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Quality evaluation analysis of different microporous filter membranes
applied in the detection of Pseudomonas aeruginosa

ZHANG Zhi-Chao", ZHU Ying-Fei, QIU Guo-Peng, ZHAN Zhong-Xu

(Food Inspection and Testing Institute of Jiangxi General Institute for Inspection,
Testing and Certification, Nanchang 330200, China)

ABSTRACT: Objective To evaluate the quality of the microporous filter membrane used for the detection of
Pseudomonas aeruginosa in packaged drinking water. Methods Three standard strains of Pseudomonas aeruginosa
with different sources and colony characteristics were selected as the research objects. The 5 kinds of different
materials, 4 kinds of different sterilization methods and 4 kinds of different brand sources were compared. The
appearance characteristics, filtration rate, colony characteristics and recovery rate of the strains on the filter

membranes were analyzed. Results The characteristics of colony color, size and morphology of the strains growing
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on the filter membranes were different among the different materials. The comprehensive recovery rate of
Pseudomonas aeruginosa on the mixed cellulose ester, nylon, polyether sulfone, polytetrafluoroethylene and
polycarbonate filter were decreased in succession. Compared with irradiation sterilization methods, dry heat (160°C,
2 h) and direct wet heat (121°C, 15 min) sterilization could cause different degrees of deformation or yellowing of the
filter membrane, 5 kinds of different filter membranes were suitable for soaking in water for sterilization at 121°C, 15
min. When the appearance characteristics of the filter membrane were not affected, the sterilization method had no
significant effect on the colony characteristics and recovery rate of Pseudomonas aeruginosa. Conclusion It is
advisable to use the mixed cellulose ester filter membrane, soak it in water for sterilization at 121°C, 15 minutes.
when using the filter membrane to detect Pseudomonas aeruginosa in packaged drinking water. The color, size,

shape, and recovery rate of positive bacterial colonies are important considerations for evaluating the adaptability of

FH15E

filter membranes.
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Fig.1 Colony characteristics of Pseudomonas aeruginosa on
microporous filter membranes of different materials
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Table 1 Comparison of colony characteristics and recovery rates of Pseudomonas aeruginosa on microporous filter membranes of
different materials

P 1P B 9 A

TENEAS BT k73 BUER% LR IR %
B, 2N

ATCC 9027 LSS SENEIE SHIF YIS + B . Sy, i 93+7

MCE CICC 21946 HRER A, + B . Sy, 94+9 91+8
CMCC 10104 WK, + BIE . i, th 85+6
ATCC 9027 WA | DGR ++ AFLI 85+6

NL CICC 21946 W4 NGB IK + AL ] 93+10 85+11
CMCC 10104 HOR ++ AN ] 77+11
ATCC 9027 WA . RIS / / / /

PES CICC 21946 HOR ++ IR sRIE, WP 92+15 g8 1l
CMCC 10104 HOR ++ IR sRIE, WP 83+5
ATCC 9027 b iisk, LGgaE / ANFLNIR, ZhRAR A /

PTFE CICC 21946 RHEKE +H+ KRIE 61%12 59+12
CMCC 10104 RHE KA +H+ KBRIE 57+13
ATCC 9027 Wil ot AHR L fE /

PC CICC 21946 KRR R AFRMIE | P 3545 3447
CMCC 10104 KRR ot BE . it 3349

TE: + 0 Z A% HARZ) 1~2 mm, JU/NEE; +O8 ZHO07% HARY 2~3 mm, HHEEORS, +8 ZH087% B2 >3 mm, KK, HRlG. /

TR, TR,



60 B 24 iR AR I 2 4l

FH15E

FEHR NL F PES AA 508 X4 2 A1 SR B ) 1 249 [ i
REBTE 85%LA I, 0 [F]—BRIRRTE R ST TR0 /o) T, VA%
K% MCE JERE A RYE A, ELIB R S A B0 (52 55 °F-
AR, MEB L, EER S A, A X T RE
S S B B AT B SR ISR MCE B8, HOAS
T B 1 T AN [ 35 R ) Ao g sl K i 2 D A
X E kAU A T MCE H1 PES I8 B4 %8 K 12 7 FC T A
SO AR I SOR, PSSOy, (AR
K TR T AR 50

FRT, — S Sk aE H2 T U8 B AYE B e L, H
W2 TR T MR 2 324 PTFE 1 PC b 5 8 I R &
AR AR TR, PEVE K. B B AR A R I L
T, WEZ A, RN 30%~60%, THEUHERTEA
o AN R B 1 B o R A ) A 5 20 S A T AR
R/NEFFEAF R R 25 5, AR IRIBE i A [ — BT ke 1 B
AL 25, BIANE R ATCC 9027 76 NL i | 5 w4t
bR EE, JLAb RS S Ak . UL, BB
TR B J5 AT s R F S 6 ) 75 326 P 4 A 1k S 6 A 22 57
e 25 5 (10 A A Y T 7 e B 3K BE ) RS, 3T
RES AN [R5 (14 U R P LI AR A 5%, S0 T B PR RS I
F4 B TG 3 3R B O R 2T
2.2 AREIREFAXTER MR

T, 2B 11 TG T 00 B 1 A M X A v, R I 24 AL
TSR T RS I, B 1) T i A R A e A 280
i T W58 B A KR 2 BN 0 A Ak R I 4
A3BT T UL T AR PSS TR 2 AR [ A 5 1 3
PERE A5

G 2 f1Z 2 N BT PES JERZ T HOK @5 6
TBANRASIRAL, Hofl 4 FhuEBEAY G . METE SRR G5
U R AR E AR Ak, S0 0 A (5 T o 4R K B X B B,
NL. PTFE Ml PC #FUERsEh BUASRIRE B (5 il . 44 55
TG, MR K C i, BB YR R R A K

TRHCK B U S BEAIE NL . PTFE I PC b4 i I8 525 T 45 1) A,
VB BB T RRAE S5 K B AR HL T AR k. BT E g T
TEUEXTIE AR BE AR, AR X 8 I 14 T UL RE G 1R T I
K PERE R ALK i o X AT BB K IRUE RE B 25 BRI
PR ER M2 T, WA A 2E, RIS AR PO DR E
RbiRAE R R A T A B, A TR T
7L oL

TEAFE SN AL A RS DL, [ — 4 5 A [ K i Ak
PSR A g R O 22 5%, Hoh MCE I PTFE JE /I
AL UEELPR, PES Fil PC B A i U R 2, NL BB U8 A
18, T DI i 3 R T A TR R, B TR T
2~3 ffe FRAN, KER T OB I b R P AR 4 T ]
2250 (HARFIR IR 1) IBHPEBRIE R [T IS R R, [6]—
A T8 S 2 AN ) 325 L 2K T Ak B [ AR B

F: AI~AS5, BI~BS. C1~C5. DI~D54 5Kk yA. B, C.
DUEFFAKIK IMCE . NL. PES. PTFEFIPCHALIENE.
P2 AR KT 7 SO A A B LB IR MR LSS R
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Table 2 Effects of different sterilization methods on performance parameters of microporous filter membranes with different materials

- SIS oL /(57250 mL) %
B A B c D A B c D A B c D
RE NS N T ik
MCE - / 25.0£0.7 24.4+0.5 244:05  /  92:11 9119 9419
s SR M M
FEE L g, FE ik
NL / 70.6£1.1 70.0£1.4 70411/ 90:11 94x11 9310
ki [EREN EREN {5
g, T RN 2N
PES 204£05 29.6:0.5 292+0.8 28.8:08 8612 9716 86+8 9215
[EEER [EEER & &
4 i EiE . 2N
PTFE Y / /210807 20405  / / /6112
sy oy R -
4 ‘j]é 7 N W7, .
PC ol 2% vE iy / /31007 30405  / / 4356 3545

AT L&D H& H&




%5 15 3]

B, A AN TR AL I i o A L TR A D 1Y

e T 4 BT 61

2.3 A REIGMEE MCE &R R 4% 8 pa s 4 K HF
3 A

SHUN o heuN L AN e e e TS B I S N T S
AR K AR I, R Tk — 2 R PR 4 R A0 E
B BN A UE A TR] i R0 ) o 20 B = A T PR T
h&Eﬁ%kﬁ%%ﬁiﬂ%%@%@%%ﬁﬁﬂum

AR R R . B BRI 4 Flobh 5T 7% 8 R T 5
m$ﬁ%&$w@%%% T il — S B YR A A
P, BFFE R ELEE T 4R TR A MCE S8 RS 4 2 A1 2 i
I CICC 21946 HYIEFRACR . anlEl 3 FIEk 3 Pros: dhid 2 19
MCE JERE I H AR e vk at , HoAth bh R A0 8 B 1 A0 TR VR
BERRG, WA 25 AH R MCE ISR/ B
REFARK, BICEWIGTE 90%LA o i HiE T
MCE 18 I X 4 2152 B 6 4 1 G 6 1) 328 B

T I~ R 1, 2, 3. 4 1Y MCE BfLIBIR .

&3 SRS SN TE LR AN R il R MCE oL b A T VR 4RI
Fig.3 Colony characteristics of Pseudomonas aeruginosa on MCE
microporous membranes of different brands
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Table 3 Comparison of colony characteristics and recovery
rates of Pseudomonas aeruginosa on different brands of MCE
microporous filtration membranes

IR DB B TR T4 7 AR

HE BB mE b R Pl
1 ERG + BB L. W 9449

MCE 2 wEE + B, bW, 92+12
30 ER&GH o+ B R, 1E 9611
4  ERZE o+ BB, SN, Wik 95+13

NS EHE EAAY 1~2 mm, K/NEE .

3 4 i

8 IR A B I AC I ARl A W ) SRR FE A o S FP AL R

IKPEE 3838 A e R R A K IR K B o B R o)
S E M REE e . KN TR IR B
A ELEW, Horh MCE UM IS A4 S B M D S 56, I
UK PES HINL A4 TTHERE . 4 S SR M TR AS 6 i, A7
X SR SR PE DR R K T AL B . 2L uEad . HARA
WEMEIE . KN, TR LR RIS AT AT X . BRI
S SCA R, T R I 17 A o A L B PR AR R A L KR
BAS FIN () 25T R, X6 b3 i A SR S R TR A R

DA 2 S50 SRS SR (s T &g
SE B

[1] CAPATINA D, FEIER B, HOSU O, et al. Analytical methods for the
characterization and diagnosis of infection with Pseudomonas aeruginosa:
A critical review [J]. Anal Chim Acta, 2022, 1204: 339696-339728.

[2] 2P, JEdpE, 3kHE, 45, 659 AL TR K dh4i R S i o A 4%
TP, BUCE NS, 2022, 28(16): 190-192
JIANG Q, YOU BM, ZHANG H, et al. Analysis of detection results of
Pseudomonas aeruginosa in 659 packaged-drinking water [J]. Mod Food,
2022, 28(16): 190-192

[3] XVEGE, WINEE, B, 45 223 (AARSERAR SRR RERTK
) 2 AR P L A P G 225 S AT [0, T R Al 2, 2016, 32(10):
1071-1075.

LIU SC, XU LQ, LUO ZY, et al. Analysis of detection results of
Pseudomonas aeruginosa in 223 bottled natural mineral water and
packaged drinking water [J]. J Pre Med Int, 2016, 32(10): 1071-1075.

(4] Sk, TEREW, 45, . 0P A R T K G {1 R T LIS By
FE[I]. B4 T, 2024, (4): 34-36.

ZHANG L, WANG XL, JIANG H, et al. Risk prevention and control of
Pseudomonas aeruginosa in packaged drinking water in Hunan
Province [J]. Chin Food Saf Magaz, 2024, (4): 34-36.

[5] POURFADAKARI S, DOBARADARAN S, DE-LA-TORRE G, et al.
Evaluation of occurrence of organic, inorganic, andmicrobial contaminants
in bottled drinking water and comparison with international guidelines: A
worldwide review [J]. Environ Sci Pollut R, 2022, 29(37): 55400-55414.

[6] MORIN-CRINI N, LICHTFOUSE E, LIU GR, et al. Worldwide cases of
water pollution by emerging contaminants: A review [J]. Environ Chem
Lett, 2022, 20: 2311-2338.

(7] W, K, SRR, 55 AKIRIEEOR G P shKORE A A B 5T

[7]. HKER, 2023, 42(11): 8-17.
WU Y, ZHANG X, ZHANG L, et al. Research progress on pre-treatment
methods for detecting pathogenic microorganisms in water sources [J].
Water Purif Technol, 2023, 42(11): 8-17

[8] JASMML, X, PRUETE, 5. T IRAUOR PR A I E i

FE A0k 09 SR R0E H B A BT 0], AR SR, 2018, 34(8):
207-212.
ZHOU JZ, LIU TT, CHEN JY, et al. Comparative analysis of equivalence
between microbiological testing membrane method and plate counting
method in filterable liquid beverages [J]. Mod Food Technol, 2018, 34(8):
207-212.

[91 WATKINS J, SARTORY DP. Evaluation of a membrane filtration method
for the rapid enumeration of confirmed Clostridium perfringens from
water [J]. Lett Appl Microbiol, 2015, 60(4): 367-71.

[10] HEAR, AFHAWA, AHHEL, 4 IR B 45 2 TR B YRR
KA ik sEmAT]. T EZ5l, 2023, 32(10): 85-89.
JIJ,NIU MM, ZHU SZ, et al. The effect of filtration rate on the microbial
limit test method of azithromycin dry suspension [J]. China Pharm, 2023,
32(10): 85-89.

[11] &P mbk. BRI BER A A VS R KA 30 h B i PSS 1], AR
fifr, 2023, 29(20): 97-99.
SHU GL. Application of microbial detection technology in the inspection
of drinking water [J]. Mod Food, 2023, 29(20): 97-99.



62 B 2 4 AR I 27 4 515 4%
[12] =, R, T, & REEHGUTIK PRSI I RS ) s HOU YZ, TIAN Y, KE RH, et al. Evaluation of bacterial retention
Y IA) F0 0 B R H o o 445 0], 1 4 A RS I 22 ), 2021, efficiency of microporous filter membranes with different materials and
12(10): 4257-4262. pore sizes in ATP fluorescence microbial rapid detection method [J]. Food
ZHANG ZC, WU X, YU F, et al. Analysis on the standards of inspection Ferm Ind, 2015, 41(3): 215-218.
methods for Pseudomonas aeruginosa in packaging drinking water in [23] FhGS, XUMEIN, SKEE, 5. BEMEIL S E AR AT A BRI i F O
China and discussion on its quality control [J]. J Food Saf Qual, 2021, T, fk2E 5T AR, 2008, (8): 70-72.
12(10): 4257-4262. SUN N, LIU HZ, ZHANG J, et al. A comparative study of membrane
[13] PARVEEN S, MALVIYA A. Analytical review on membrane water filter filtration method and national standard method for microbial detection [J].
using different materials to prevent microbial activities [J]. J Pure Appl Chem Bio Eng, 2008, (8): 70-72.
Microb, 2022, 16(4): 2352-2362. [24] ML, R SRS 1 AR v AR 43 B B R (o ML)
[14] NGWA GA, SCHOP R, CHOW J, et al. Comparative detection and Eﬂﬁiﬁ‘?ﬁﬁfﬂ, 2024, 15(2): 92-95.
recovery of Pseudomonas aeruginosa by membrane filtration and a most LI XH, LI Z. The application value of microfiltration membrane
probable number technique [J]. J Microbiol Meth, 2016, 133: 76-81. separation technology in microbial testing process [J]. China Health Stand
[15] PILLAI SA, CHOBISA D, URIMI D, et al. Filters and filtration: A review Manag, 2024, 15(2): 92-95.
of mechanisms that impact cost, product quality and patient safety [J]. J [25] #Wesd, &0y, D, 4. Ko SR T A R B TR R R
Pharm Sci Res, 2016, 8(5): 271. I 2% YRR 1 0F 5 (9], B AR E 4 B ORDAS I 24 4, 2020, 1109):
[16] E3CUE, BRICH, T, 45, GRYOTIK A ek s s MO B RS G Fr R 2998-3002.
SRR R E AR AR, 2022, 32(14): 1790-1792. YANG XX, ZHAO F, MA SM, et al. A study on the phenotypic
WANG WIJ, CHEN WQ, ZHANG M, et al. Analysis of key technologies characteristics of clostridium perfringens in different filtration culture
for detecting Pseudomonas aeruginosa in packaged drinking water [J]. systems in water [J]. J Food Saf Qual, 2020, 11(9): 2998-3002.
Chin J Health Insp, 2022, 32(14): 1790-1792. [26] BRENNER KP, RANKIN CC. New screening test to determine the
[17] EAEvK, HHEH, W, 5. MALEBXT 3 Fd A b 2538 b5 i o acceptability of 0.45-micron membrane filters for analysis of water [J].
HPLC Wl 255 sgma[J]. Hh2h, 2022, 53(1): 71-77. Appl Environ Microb, 1990, 56(1): 54.
WANG ZB, GAN CL, PU YQ, et al. The influence of microporous filter [27] Hlbg, B2y, 205, % IRE Y ERELIEE A TR EER A R %A
membrane on the HPLC determination results of three commonly used ERBERE A IAE (D). BT B REAR, 2017, 36(1): 71-75.
traditional Chinese medicine indicator components [J]. Chin Herbal Med, XIAO Y, ZHOU F, LI TT, et al. Preparation of frozen scanning electron
2022, 53(1): 71-77. microscopy samples for liquid algae using mixed cellulose microporous
[18] Z=HE, WP, i H 7%, &5 RIFEA BTHE XI5 K B H BRI S 21 filter membranes [J]. J Electron Microsc, 2017, 36(1): 71-75.
Rl 2 it B AT 09 W B R WA E SR 0] TR S R, 2022, 30(4): [28] WEHI, thhEE, BRIE, AF AU PG AR TRHR DE A
34-38. L5 R, PR, 2020, 23(2): 32-35.
LI K, HU QK, SHI YS, et al. Study on the adsorption effect of different ZENG ZM, SHEN ZF, PAN B, et al. The effect of different disinfection
material filter membranes on 21 drugs and metabolites such as pre-treatments on the membrane filtration detection results of packaged
methamphetamine in wastewater [J] Guangdong Pub Sec Technol, 2022, drinking water [J]. Bever Ind, 2020, 23(2): 32-35.
30(4): 34-38. [29] XUB, FRIKGE, TMRFE. Al B XS AN [RDbF o e I A5 2 R 5 i e
[19] XK, mirkte, Fads, 55 R GFLUBBEXT (B A 20 i SRy BISZIRT]. oK ER, 2020, 14(1): 27-30.
R[T]. BRI EE 2%, 2007, (2): 347-348. LIU K, XU DL, DING HY. The effect of chemical cleaning on the
LIU YE, GAO GH, TAO MK, et al. The effect of different microporous efficiency and membrane fouling of ultrafiltration membranes made of
filter membranes on the total number of bacteria in microbial colony different materials [J]. Water Suppl Technol, 2020, 14(1): 27-30.
detection [J]. Mod Pre Med, 2007, (2): 347-348 [30] SCHIJVEN JF, DROST YC, CASTELIINS H, et al. Quality control of
[20] BT, BRIRIK, M2%uz, 55 SOng b st te i BRA & ot Kbt fb membrane filters for bacteriological examination of water [J]. J Appl
TEPERSEM[T]. HE A, 2021, 21(2): 152-160. Microbiol, 2010, 79(3): 308-313.
CHEN HJ, CHEN YX, YE XQ, et al. The effect of microfiltration (T ’f:\‘t-‘éﬁl ﬁF %—\“ﬂi"fﬂ& ﬁ% 2):)
membrane material on the physicochemical quality and antioxidant
activity of bayberry juice [J] Chin J Food Sci, 2021, 21(2): 152-160.
[21] RICHARD H, KEVIN O, MANO S, et al. Large-scale comparison of 1EZENY
E.coli levels determined by culture and a qPCR method (EPA draft method
C) in Michigan towards the implementation of rapid, multi-site beach ﬁfgﬂ, ML, Ez&l%ﬁufﬁ, FERR
testing [J]. J Microbiol Meth, 2021, 184(18): 106186. N O e e
[(22] G, HIF, W, 4. ATP SRS PR ORI b R AL PERRBRESRE.

WAL 08 40 T4 7 P
215-218.

AR TR [T 'S5 R BT, 2015, 4103):

E-mail: zhgio2008@126.com



