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Improvement of Method for Detection of Cryptosporidium and Giardia in

Wastewater Reuse System
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Abstract: Cryptosporidium and Giardia are two common species of pathogenic protozoan, seriously endangering the water quality.
Former work indicated that compared to the USEPA method 1623, the procedure using membrane filtratiorr elution as a concentration
method for detection of Cryptosporidium and Giardia attained better recovery and lower cost. Several improvements of membrane
filtratiorr elution step as well as immunomagnetic separation ( IMS) step were investigated and an optimal method for detection of
Cryptosporidium and Giardia in wastewater reuse system was recommended in this study. The experimental results showed that
overnight soak of membrane after scraping and vortex agitation before elution could enhance and stabilize the recovery. Increasing
turbidity to 4NTU by adding kaolin clay could effectively improve the recovery of low-turbidity water. Washing concentrate after
centrifugation and twice acid dissociation both reduced the impact of water quality. Protozoan in different water samples were detected
by this optimal method, and recovery of Cryptosporidium and Giardia are above 709% and 80% respectively, far beyond the
acceptance of method 1623.
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Table 1 M icrosphere recovery of direct elution method

and soak-agitation elution method/ %
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Fig. 1 Comparison of recovery of concentrating step in water

samples with different turbidity
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Table 3 Microsphere recovery of membrane filtration elution method and its two improvement measures/ %

KR R Jié&iiiﬁi}’tfﬁéi‘%&‘ mlﬁiﬂtlﬁélﬁﬂ‘l!‘]_ LE#M?EIIEHE_ .
Fatg Rk 5 ok o ek Rimesy R BB R
1 35.2 45.8 50.0 62.4 57.8 68.9
HK 2 33.6 46.2 46. 1 60.9 59.1 68.0
3 31.2 4.5 47.2 56.7 52.7 69.9
SRl 33.3 45.5 47.8 60.0 56.5 68.9
1 54.5 76. 4 60.0 80.0 70.2 83.3
. i 53.4 76. 4 56.5 81. 1 70.2 81.9
xR INTU) 3 51.9 74. 1 58.2 80.3 67.3 83.2
R 53.3 75. 6 58.2 80.5 69.2 82.8
1 82.3 91. 1
. - 80.9 92.3
il K (4NTU) 3 8. 1 49,0
R 81.8 9]. 1

1113 G2 T B R A2 %5 8 4 B 1 1) S

T HE 5 R A R KRR 1 [RBCR, BF 5T
HEAT T el iR R, 45 R 2 ProR. 2MuKEER
JE ETFE]ANTU Zeda i, Ik 3 7 L #EAR 1)
AP, Ff FLURE (R 3E — 28 T i 0k Rl % 5 mi A 1
. AT R B, 7Rl K s NSO e 8 2
A Gl = SRE B LR S N GIE TR e (TP )
A5 R (1 5 it o 20 (ELLE S B KRR 8 DAk 36
v, T SRR £ BB 2 A1 1 2 e, RIS
BRI ST R ORL ) B JC i RIRE i o 1 Ak
KAz o3 A7 B w8 ) H I 7E T R A 31— 5
WREE, A0 b ( AR A7 BT AR, T R R R, P
G 2552 o 2 0 A, 8 B o o R T o  SIE 1
DURMA, B 14 B 3 (3R VR BT T4 IR, E 5K
BaoASy I 3ok R ey, AR R R AR AT, Ik A Ay R
Yo VP FR RS, B AT GRAEES & (1 [ .

100

I Wi 2 o

—&— [l B
—a— B LR TR
0 1 1 1 1

] 2 4 6 8 10
MEMNTU

B2 Sl 4R hnit 38 o ek i B kA ik B A T AL
Fig.2 Microsphere recovery under different water turbidity

in kaolin clay adding test
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Table 5 Recovery of the improved procedure for detection of Cryptosporidium and Giardia in wastewater reuse system/ %
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