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Abstract: Flow cytometry (FCM) is an interdisciplinary technology that enables high-throughput
and multi-parameter detection of suspended single cells or particles in the liquid phase. It’s particularly
suitable for the detection of microorganisms with a particle size of 0.2 to 20 pm. However, in the early
stage of the FCM development, the FCM had not been widely used in the rapid detection of
microorganisms due to the limitations of specific binding of fluorescent dyes and instrument sensitivity. In
recent years, with the development of photoelectric detection technology and new fluorescent dyes, FCM
has been rapidly developed and widely used in the field of drinking water safety and security. At present,
FCM can quickly and quantitatively detect the total cell concentration ( TCC) to identify bacterial
activity, distinguish bacteria with different nucleic acid content and size in drinking water. This review
briefly discussed the basic principles, absolute counting methods, fluorescent dyes and data analysis of

FCM, focusing on its recent applications in aquatic microbiology. Finally, the problems faced by FCM in
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the field of drinking water microbiology application are described, and the prospects for its future

development are discussed.
Key words: flow cytometry;
R B P Ah K 5 s G FRHBIT B BT % 2R
IR Wy ARSI Ty v 32 R F P Al £ (HPC)
EARTERRE B TR BRI R 2 [ R IR W) B B A A
X SRR AN T AT B IR AT RO A, AR 1 S
CHTE AR 7K AR HE A DU 7 v AR W1 46 AR ) (GB/T
5750.12—2006 ) , H = B4 45 248 A i B i LA
LML o (B HPC A7 —Sbi i . A2 1 ~5
d A REAS IR A W B 5 R, AN e PR S R K
H AR MR 5 A 3 I 15 5% 6 8 37 PR A T
A REIE AT , Bk 2] 0 YA o AR 30
AWWETE 45 R R B, HPC H BB A8 A K v A 3]
1% BYRAEY s M 8 35 5510 (AN IR 808 FR 413 ) 78
AR, TR AN TR 22 3 WS R TG SR IR 5
TR BT 3 88 0 BN T RE 377 1Y 4l 3 S 23k
S BEAh , — R A V2 R
TR 7 TS, ARG 10 A o 5 e SR — M 22
UTSEAE I TV 2 AR R SRR A SR YA
TiE BT 00T AW 2 R B 2 B A JEE B C HE 9Kk
2 (DGGE) \PCR - DGGE % BRI Fr ik 9Ot
it PCR RS s JE T HUCE Y A AV B ) IR = B TR
(ATP) Ak 27 & Gk a] [ AL A Bl ( AOC) Fa: il vk
S 5 LA B T G 2 O MR S 82 3 M7 123 (ELISA ) (3¢
JEIFAE 2B (FISH) AR (FCM) 45 3%
SAGIN J5 v ) L 45 RIS B, R K R A A
7l HPC AL R 2152 . HATA MR,
TRAK R AP 9 000 224> AS [ 3 v LA, 20 T8
EHTE 1000 ~500 000 cells/mL"" | 7544 FhJE 5 5%
FEN RS N7 R, B FCM B BAT 0 5 19
0B R e R AU L, G2 N T RO K Bl e
Py By e s R A
FCM 2 — 7] et 3 A v 2 75 50 200 0 B flohs Y
PrBE AL P A AR T B, 2R T OB
AR FHEHLEAR G2 S E S AL B R A0
P E R MR AT B S AR 2 ST HE RO, REXS KL
FEAE 0.2 ~ 100 wm 20 g 1) A= 1y BEAN 2R W Ak,
RN NTREEAE \DNA (RNA 2R 5T 40 S R A7 PR
B I > MR, Bl N TN AR ) S R
SCTTI 20 AR 60 SEFRBTF R LK, FCM F222

drinking water;

microorganism; bacteria; tap water

N7 FH T 52 S8 1 W L 30 0 A L Py A4 S 2 W, O 2
HEST T AT M AR o O X i A (YY/T 0588—
2017) , AR ZBRF RS G B 5OE YRR
ar R E  FCM LE G P PR s A 0 o R A5 30 32 1
o BEE CHRPRIF A M & SRR R C YR I
& 3T 10 4 FCM ZERLA 1 20 Bt S508s A5 ) Pkt & e
2R FEE N, FCM AT % A0 FH AL 45 He 3
e, FCAEROFH AR A P P A 0 1 P e A
PR, A FCM XA /K A= 4 o v ) it 34, -
G E TR0 T 1256 YLk, B S 253 FCM #£
R 7K A 0 RG0S 7R 17 FH AR i R 1 56
SRR, LU B ORI FCM XS R /K s A= 9
For P2 LR 5 7 1] o
1 FCM 334K R K A% &y aeim) 6 JR 22 % 4
1.1 FCM 3R B KR4 e il iy R 38

FCM X 7K U A T g S PR AN &1 1 s,
HEEH 4 AR MR RERS SIS R
4 A5 S E ST R G VL K LT R S

SSC

wotty  EHA |

B 1 FOM xF4k A 7k o 2 4 ke i) i 2

Fig.1 Principle of FCM on drinking water microorganism

detection
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Fig.2  On-line automatic monitoring system for the TCC
of drinking water microorganism
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Fig.3 TCC test results of water samples in tap water

processes by FCM and HPC method
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