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T URMEVR A R B 4y B OGP AR R P B AN I R A R AR E AR, HETE A OB K K AR
THER S0 775 ) (CI/T 141-2018) FH 7K 15 7K A1 A 7 v 55 565 i 6 o A B f - o (YRR W0 B ) AR ARG o ) S B 2
FEr, K T RURE A S 5 WO i RSO MR E MRS O, TERT IS kR 1, S A R RN, SRR
VR T L 7 P B A S TR I A K b B g e S SRR, OB R /ISR R A s [l i
KA, XSS T RUE W b BRI HUTE S um O FEEEREUR ) (4 K TP R AR A e TR VR ok
SR PR R R E R, 20NTU LL T ¥ 3 B KRR IS A R FH 8 B e 4 1k 8 SE MR i L g L, LR 3~
SNTU; 20 NTU B D& ¥ B () KR T SR R DTVE MR 4 7%, £F 30~50 NTU B A e AE s 3%

KHRIR DUEMETE A RRR T A VRN ORI AR WM B YOI R

BT R KA B A8 AR B 2 B (17 B A ) A% 4 DA B LA DR RS B R U A s v A B A
., PR A S AR e, B2 H 42 52 31 EKAT L L KT Z R s EEE A, ok
A DA 2021 (WHO) 4 Ry S5 A= sl W S AR W g N AR PR B oD ) ™. 3% [T 2006 4F K 4 1t
WAT CHETUIHADAERRE) (GB 5749-2006), FE#LE A 10 LK K AR 14>, BT, #
7z AN TR AR oK rp RS I D7 2% 02 36 B PR BT AR 4 B (EPA) 1954k 1623, RIS 1 73 B 96t
TRk, FelE A I T K bR MERG 36 9732 ) (GB/T 5750. 12-2006) 752K JH 1k ik o H B 3% 97 15 4B 44 Fi
VA AR Wy, M LAAE — PR B M I B sl S i 3 4 T 0 iz 0 o AR AT BRTE AR %8 H A 2007 45435
A B K TE 7K 48 78 B A B A B S AGI J v ) (fat /K & 565 0330006 “5-) A AT -, At FH T 2 2F 4 AR
B uB e R R B L BRI R AR TR DR R A R o L B B B O RO e o S AR,
SF BT T v - B R BE 43 R ) T HAG I vk R, O YA TE R IR L [E] EPA 1623 Y5 5 VA FI E AR
PSR Rl b, AT BRARAFE A AR 85%, IR BF ik AT BEAR IR & A A 75% . BHT, % LB
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AN 530 2 BT bR vE OB K K AR HERE 56 5 15 ) (CI/T 141-2018),

FEAT MY L FH AN S B A p= ek R v, RO K B HK IR K Pl 5 A — o e 9 0 4 ) A A T
K ORI 25 A S8, U R R K R I R AR AR 3R KT K G T U P
0.26 NTU, 95% 15 X [A] 4 0.07~0.87 NTU™ . 7K Y 7K HR 4 X 38k EL A A [ A ¥ 3ok B2 RAIE , - Jb 7 s IX 4
PAAETT A K UG K I 4 R IR T 20 NTU, B ¥l B =51k 120 NTUD; rp g 3 s X A AT A AR 3%
149 7K U5 AT B R 35 150 NTU™ 1 g 5 7K 5K BA R A Re i, DAV ARV VLA 12 4bK
U5 b 1) I8 A W Y 25 A R O, I 78.6% 1 K R K T I B SF- BB AE SO NTU LA . H ik, FREKT
HEK B 78 R AR AL S A 5E , E SN 11.00 NTU, 95% 15 X 18] ) A 0.81~208.80 NTU [, /K {4 1 i
749 RT3 Ao R BT AR s AT R 0 S B i ARG U Ty v P v PR A R e AR R B, A
b LA = AT S T S N o (AR 9 & = S £ < € R i EQ O3S I e RS L i £ L
X 150 B s vk 3 URE ) R R T R ARG L {H FENG 2512 B 5% & BESURE W) B8 i ml AR 5 B Al 1 i
IS I A S 3 5 S A N I 150 A W S N 5 o 8 K v s ) N R TTE L7
Xof A 00 [ A 25 ) ELAA 52 e o R — 20 A BOR A BB 5E

R 4 T ] 7K o ol IR OO, AR 9 45 A OB P RO HEAT TR R S, B T ORI RN
VA IR o I R 24 /5 A B B A S T AR I AG D T R o SRR BE IR L A BT T T R 4/
5 A A T AR T A 00 VR R P Y B AR L B A SR RO R 7 R B S
1 XWH*®
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KR KR Hp s A ek B A B M R 2 R U s A — R R Y, B R R
RE Ty, AU KRR DR e I s HRTE T2 T 92 56 = R0 A 16 AR R 7K DL B K 5 K 46
KA B RURL ) F 58 002 A B SR AR 5 0 o R (B A M B A A BE . KO 8~14 um, FE R 7~
10 um; BRAEF HREPEEFRIE , HAR 2~6 pm), WAL 2.5, 5. 11 pum W4+ GE sk, i) M4l
K TE B A 10 LVl s 43 91 2R05 . 104 20, 40, 60 NTU (1B W . 2100Q {8 #2 =X 7 pht B Y ("8 Ay, 28
) FH T K i B I 2 . 1007 B 5 I H A48 1 100 A~ B f6l - HLU B 2% (Waterborne, 3 [E) LA
I IRAS R B A KA, BN BEAKCOT B R A 3 AT o T RS T AREE A A 4 A
STETOLhUIL TR, RS CI/T 141-2018 10.1,
1.2 SEMEMNERREZEESESBRAMEENT MR

i S pm R AR A S A G AR, ) R4l K BB 10 LR 400 026, 1. 3. 5. 10,
20, 40, 60.NTU BB . 4 b B Al ] 2100Q {8 445 X v AL (WA, FEEDHME . 100 MBI HIE
T A HEFN 100 4> Fa Al B 5% (Waterborne, 32 [F]) JITA b iR AS [R] 4 3t B A /KA, A% 1ok B K- 1Y
FEA T2 6 A AT o B R Mk 45 20 BR LA K% B B A B SO PR g (8 20 BE 2 2% CI/T 141-2018 10.1,
1.3 SEMEXMNTUERGE/ZEESRES BRI ENFT MR

{if kAR S pm Ay S 08 + (G2 FaAk, ) R4tk fic & 10 L% PR 43500 15, 20, 30, 50, 75,
100 NTU 2 o ¥ 1t FH 2100Q 5 485 207 vl BEAY (W Ay, SE D) MU o 100 A5 565 i 6 H 76 45 A
1004~ Bau 1 HL P 4 (Waterborne, 3 [E]) JiITA [ 3R AS [R] ¥ B A 7K AR, A4 18 1l 7K S A9 R Ol o) 65
6 N FAT o UUTEW AR L TR L B % B B 3 B8 9 iRk Y 0 B8 2% CUIT 141-2018 10.1,
1.4 Zitot

Ge it 2F 43 M PASW Statistics 18 B {4 iE 4T o X U #4448 5 V72 Joh 88 0L IR 38 S0 6 0y &5 SR b A7
MR 2T 25 8T, He B 4% PR 285 A HL [l i e 5 g 199 /I B G I 35 TR IR 4 4l i OrriginPro
2017 B AFiE AT .
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2 #HR512
2.1 BRI AR A0 E SR B X K AP 7 R AR O XY 3= S

AN TR) U 9 A /0N R bt R K R R ORGSR AN e 1 TR o B IR LAY 1R 9.00%0~
63.33%, BT A BICRTE 2.67%~31.00% Hor, 78 2.5 pm K/NFURL 0 48 15 (405 pl KRR T3
ME 5 NTU B 55 45 ¥ B B A A% 43 ] 0 % 59.33%, % it B 10 NTU I B 7601 Bt A7 fe 4k [l fie R
20.67%, MIARERZE (RSD) 43914 4.24% F110.07% . £ 5 um K/ NSRAIFA R REUKEEH, T SNTU
IF B 5 A A A R 61.33%, ¥ R 10 NTU I B4 1 A7 4R 1 i %% 31.00%, RSD 435l
K 4.10% F1 3.23%. 7E 11 pm K /NEORE ) #4) B804 T UK RE Hb, P URE 10 NTU B 5965 i B A A i
IR 63.33%, T4 BE 10 NTU B Bg g6l HUAT 5 [T I3 30.67%, RSD 439l 8 3.97% F11 6.79%. 45
G UL LSRN AR Y, 3% 07 A ATV e B KA RS DU B T AR A X e Y Tl A 3 AR E
LA R[] 0 ok B AN ) R 49 A /0N e %ok g 79 L 1% [ MAC 38 A7 7 22 57

AR R T 20 HT R GR 2) WTLAE Y, B R A [T A7 VA B A 5 ((P=0.00) A1
UKL ) A /N 5 R <2 AR Y R TR (P=0.00) 34k B35 (P <0.05), T 32 F50RE 9 K /N ) 52 0 AN 1 3

R1 TEBRYKNDARTEZFRE T AR E R
Table 1 Recoveries of Giardia and Cryptosporidium under different particle sizes and turbidity

2.5 umfhi Yy 5 pmfFRiY) 11 um5ekr Py
JREEAL  EMUE/NTU
IR (E/% RSD/% - AR ISE/% RSD/% IR RI4{E/% RSD/%
5 59.33 4.24 61.33 4.10 33.33 458
10 32.67 6.37 32.33 9.45 63.33 3.97
TR 20 29.67 8.48 18.33 13.73 20.33 10.24
40 16:67 3.46 15.00 6.67 22.00 455
60 13.00 15.38 17.00 15.56 9.00 2222
5 1533 19.92 27.67 4.17 4.67 53.93
10 20.67 10.07 31.00 3.23 30.67 6.79
[ SE{DRRES 20 19:00 5.26 16.33 9.35 15.67 9.75
40 14.00 7.14 12.67 12.06 5.00 40.00
60 12.33 9.36 11.67 9.90 2.67 94.37

T2 FURLYIA /N R0 R 3 BE 58 M B oh B AT R Y o A () R R AR B

Table 2 Intersubjective effects of particle size and turbidity on the recovery of Giardia

J7 25K MRS 5 R A i ¥or F P
T IEAR Y 13 708.444° 14 979.175 211.841 0.000
i 39 308.889 1 39 308.889 8 504.327 0.000
K 16.178 2 8.089 1.750 0.191
T 9947.111 4 2 486.778 538.005 0.000
LA * T 3745.156 8 468.144 101.281 0.000
R 138.667 30 4.622
pENa 53 156.000 45
KOERY T 13 847.111 44

. aFEaR R =0.990(J4%& R =0.985),
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(P=0.19>0.05); AR5 LM IB] RN AG 56 7 FELRYR/NEY, AT DUB B, P R (81503 B 52 i 22 T
KLY R/ 55 0 R B9S2 AR

Feuftl 5 HUAY DR 2 W R T7 20 i 2 Jm (3R 3), ATLAR B2 B | UKL e/ K ks
Py R /N5 9 B B 52 ELAE B R e 28 3 (P<0.05)s AR =& B9 FAE AT LA, 3 i R A T
[ A A B S B R, URE ) /NI SE R 2, BOARE A9 DR /N 5 92 3ok B2 ) 52 A TS W e /N

T3 TR A /N R0 R 3T R 76 T o B AT R Y o A 8] R R AR B

Table 3 Intersubjective effects of particle size and turbidity on the recovery of Cryptosporidium

E== 3 || B Ry A B ¥iJ5 F P
T IE AR 3246.578" 14 231.898 71.476 0.000
R 11 456.089 1 11 456.089 3530.986 0.000
f K 498.311 2 249.156 76.795 0.000
T 1909.689 4 477.422 147.151 0.000
REAE * T 838.578 8 104.822 32.308 0.000
R 97.333 30 3.244
Mt 14 800.000 45
KIER) BTt 3343911 44

. aFR R*=0.971(J4%R? =0.957),

ZRA DL S AT A, VA R R ) R R [R] 30¢ a
WO EEER R, R /MU B 2L < BT ¢
37 58 S, IR KD B $ 0f 7
iS5 1 B ) e, RS A S pum TR B 0 B Z sl
787 R SR 2 R T 2.5 pm A 11 pm Y E 0k
KLY (K 1), 18 HSU 5529 i pikgeeh & B, kidz £
9 3~10 pm 1 GIOKL 5 B3 A 5~ dL DP9 By kG R 2% . %
FHOG, (A 5B AR AR A, X 23 %ﬁ*ﬁ#;%zﬁé/um 1.0
ﬁ*ﬁﬂé@m{ﬁﬂﬁﬁ% A FACHE R ) R T a, b, ¢ FRIARAN [FIABURL P RL A% 22 0] (14 [ i
XoF At~ HAS 0 [T 3 ) 5 TP 2% 2 5 A2 )7 24007, P<0.05).
22 SEMENIERRG/EERE S BERLR B 1 Sk o B 76 T o 5 0 R O B2 0
AR 46 T P HR Y 52 M Fig. 1 Effect of particle size on Cryptosporidium recovery

V5 Y ok B N 0 Ik v/ B R B 43 G
PR AT PR S S E AT — 205, SRR, AN [RIVE R T R EOAS I g T i SR B VA e
) T e 2 IR A HE In Js R i ka # (181 2 FNIRT 3), B SR E B LAy LR AE 5 NTU B e = (H 46%,  JF
F£/0.26~20NTU AR FETE 20% DL L, 78 35 ¥ 31 B 40 NTU Fl 60 NTU F [ 1] 5 35 53 53l [ 2 17% Al
12%. Fafl 1 s 5 ISR AE 3 NTU B s E (50%), 1 0.26~10 NTU AR-HS7E 20% LA |, 1E 20 NTU
IF R[] IS R [ 16%, 76 25 T 3 BE 40 NTU H1 60 NTU ' A9 [0 26 3 51 B 28 10% F1 7% LA b 45 55
BH D8 PV 45 /% B B B 43 15 o S BT IR R B3 A VE T BE /N T 20 NTU A9 IRV e 88 /KA 5 ARG I, O
FLAE VP 3~5 NTU B 2 A 53 09 P HURISCR . axX — 85 505 SCmik v o $2 5 KRR V2 1l B 28 4 NTU
KA KA e AR ok KRR 1 R 4 T AR ) (1) 8 SR A — B, XU B — o ik B UKL () A R R T
HORN G, PR UL 0 VA 4 B T 2 e RO, OB A v B e R W) ) A SR R AR, DA e [ i
BT . 10 E AR R K B9 b B — MRk, PR, HERESR A T vk AT 0 RN, O EL R A
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Fig. 2 Effect of turbidity on the detection of Giardia by
membrane filtration concentration

Fig. 3  Effect of turbidity on the detection of Cryptosporidium
by membrane filtration concentration
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15~100 NTU P4 B4 55 # = A 1 B At A iy [0 e 38y il 25 3 1okt 5 7 v T 2 00 50 85 I 0 1) 35
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I A B e 1 IR 429, FEAE 15~75 NTU N A4 ;:;40
F5 0 R 20% LA E, 100 NTU Bt 7 i 2% = 0 %
18%. 5 20)
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Influence of particles on the detection of Giardia and Cryptosporidium by

membrane concentration/density gradient separation and immunofluorescence

method
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Abstract Due to its low cost‘and stable performance, the membrane concentration/density gradient separation
and immunofluorescence method has been listed in the Standard of Water Quality Examination Methods for
Urban Water Supply (CJ/T 141-2018) for the detection of Giardia and Cryptosporidium in urban supplied water
and source water. In view of the fact that particles in water will affect the recovery and stability of this method,
based on the previous research and in combination of particle size, the influence of turbidity and particle size on
the detection of Giardia and Cryptosporidium in water was further explored. Results showed that particle size
contributing to_the turbidity of water only affected the recovery of Cryptosporidium, while had no significant
effect on the test of Giardia, of which the highest recovery of Cryptosporidium occurred in water mainly
containing particles with 5 pm size. Turbidity is the main factor affecting the recovery of this method. The
membrane concentration method was preferred to monitor Giardia and Cryptosporidium in water samples with
turbidity below 20 NTU, with the best recovery at 3~5 NTU. The sedimentation concentration method was
suitable for water samples with turbidity higher than 20 NTU, with the best recovery for Giardia and
Cryptosporidium at 30~50 NTU.
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