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Removal Efficiency of the White Spot Syndrome Virus in the Membrane Bioreactors
PAN Zhong-cheng""?, ZHAO Fang-bo', HE Jian-guo’ > WENG Shao-ping’> WEN Qin'

(1. Department of Environmental Engineering, School of Material Science and Chemical Engineering, Harbin Engineering University, Harbin
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Abstract: White spot syndrome virus removal was performed in three submerged membrane bioreactors with the different membrane pore sizes.
Samples were sampled from the influents effluent and supernatant fluid in each MBR and were detected by a Tagman-based real-time PCR
technology. When these MBRs with a pore of 0.45 pm, 0.22 pms; and 0.1 pm were treated the virus of WSSV isolated from the phosphorous
buffer saline, the removal rate of WSSV could be achieved 0.6 lg, 1.18 lg, and 5.5 lg> respectively. The removal rate of the membrane
module with a pore size of 0.45 pm was lowest than those of the other membrane modules. When the MBRs with the different pore sizes were
treated the domestic aquaculture wastewater containing the WSSV the removal efficiency of WSSV in the MBRs with a pore size of 0.22, 0.45
pm was increasing while the filtration resistance increased. It was revealed that the biofilm accumulating on the surface of the membrane made
a major contribution to WSSV removal. No significant difference on the removal efficiency of WSSV was found (p > 0.05) in the MBRs on
hour 12, the membrane with a pore size of 0.45 pm demonstrated an almost complete removal of WSSV Cup to 5.35 1g).
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Fig.1 Schematic of MBR experimental setup
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Table 1 Major characteristics of the MBRs
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Table 2 Characteristics of aquaculture wastewaters

and test parameters of the MBR/mg*L~!
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Fig.2 Standard curve of the WSSV copy number

made up of 1 ~7 standard samples
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Fig.3 Standard curve made with two replicates

of each of five dilutions
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Fig.4 Changes of the trans-membrane pressure (TMP) in the

MBRs of the different pore sizes with time extension
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Fig.5 Results on the removal efficiency of WSSV in the

MBRs of the different pore sizes with time extension

BEIE 7K ) WSSV BE 8% Bl A5 2], 78 5 A= ) S I3 24 (1)
HEZK AR N WSSV R 42 . 75 AN BT IS I WSSV (1)
FHAE R 3 A 7] FLAR (0 15 A= 4 e N i 1) 3k /K
I JEUN) 3 s A 4 B N s adk 7K E I I WSSV
WP 238 A i, 1 SE BRI 58 1Y) WSSV &F mL 145 DL
B AR b5k AW B R A A — = ) B
WSSV 154 4 J N, 2% v AT B8 B 1% 2 7 U R B s b
K
2.5 EIEVESEXT WSSV 22 BR MR 1K 5%
3AAFIEAAPFIZAT 10 d J5, AR A=A S 1 4
I AL, ) NaOH Fl1 NaClO i 2547 3 U6 b 22
B JZ R BRI L B IR 8 1 A s e E , T
A7 7K 52 Bt B o ke B A B e il M 7 D R 5 SR
FH A S T WSSV IR 2 9, A 3 AN [A] AL AR B
AW SN % A R FRA IR K WSSV ] L ik FE T E)
120 000 ~ 210 000 copy/mL, HAKE R W& 6. 1T 0.1
pm AT F3E W WSSV il it 526 € f& PCR 10K
REACT I 21, B I AR IR AS WA PR 10° copy/mLs, PRIHEIA A
FLEBRAENR 100%:0.22 F10.45 pm FIE BE 5, X
WSSV [~ 3 25 B 2453 0l ok 949% M1 40%, X 0.1
pm FUER (B2 A, D0 J2 R I 2 1 22 B AT 5
FEET 5 25 (1) 48 B 5 B B FLAE 0 0.1 pom MR 1 2 22
HEE A BRI IR ALAR 58 O WSSV i

3 it

(D3 ML MBRs X WSSV 2 o 4= 2
A SR EZE, 0.1 um L2 MBR X WSSV
ZBREN 5.5 1g; 0.22 pm FLARHI MBR X} WSSV 2
BREt A 1.18 1g;0.45 pm FLA21H MBR X} WSSV 2 Fk



654 7 S - T 294
[ 7] Wongteerasupaya C, Wongwisansti S, Boonsaeng V, et al. DNA
W fragment of Penaeus monodon baculovirus PmNOBII gives positive in
20 - 82?‘““ situ hybridization with white-spot viral infections in six penaeid
-'.'_El e shrimp species [J1. Jounal of Aquaculture, 1996,143(1):23-32.
é 15 L — [8] Durand SV, Redman R M, Mohney L L, et al. Qualitative and
.(,\8 — 7 quantitative studies on the relative virus load of tails and heads of
E ; shrimp acutely infected with WSSV [J]. Journal of Aquaculture,
i 10 — 2003, 216(1-4):9-18.
2 — = — [0 REEZ, 3. FIUFIAE B POR A7 iETR0M EF FIBEFEAR G 75 18
2 os| = — — RS RMI KAL), FHARE I 2001, 11€12):9 -11.
— — — [10] Rajan P R, Ramasamy P, Purushothaman V, et al. White spot
— — — baculovirus syndrome in the Indian shrimp Penaeus monodon and P.
0 :)\ o 20 _3|0 40 indicus[ J]. Journal of Aquaculture, 2000, 184(1-2):31-44.
i ) /h [11]  YangF, He J, Lin X; et al. Complete genome sequence of the
shrimp white spot bacilliform virus [ J1. Journal of Virology, 2001,
6 TRLEHBEIULEBRE WSSV HEBYR 75(23): 11811-11820.
. . ) . N [12] Chen L L, Leu J H, Huang C J,» e al. Identification of a
Fig.6  Changes of removal efficiency of WSSV nucleocapsid protein ( VP35) gene of shrimp white spot syndrome
in the MBRs with the different pore sizes virus and characterization of the motif Important for vargeting VP35 to
after cleaning by means of chemical solution the nuclei of transfected insect cells [ J]. Journal of Virology, 2002,
293(1):471-477.
ij’g 0.6 lg . [13]  Argue BJ, Arce SM; Lotz J M, et al. Selective breeding of pacific
(Z)E?’:F&E%7KL|‘]7?§1JDZ< Al WSSV E(J *E%\EEW;Z , {% white sfmmp ( Lth'zpenaeus vannamei ) for growth and resistance to
Taura Syndrome Virus [J]. Journal of Aquaculture; 2002, 204(3-
Uk 7RI R K RE s 4 9¢ ot € B PCR Kl 21, 24 3 A4 4):447-460.
N Iﬁ]?t/{%ﬁ/{] MBRs jéfff 10 h }ﬁ , MBRs E(J ?}ﬁﬁff}%\"%ﬂ {ﬁ [14] Bouhabila E H, Aim R B, Buisson H, et al. Microfiliration of
S g S B . \ Vi = activated sludge using submerged membrane with air bubbling [ J].
WO 2 WSSV Al B A O 22 D YRR B Journal of Desalination, 1998, 118(1-3):315-322.
0.1.0.22 A1 0.45 pm }L’/Gé E,(J MBR Xﬁ‘ﬂf‘% E(J WSSV éﬁ [15] Elmaleh S, Abdelmoumni L. Experimental test to evaluate
E\I]ﬂjiéj\ %IJ %J 5.6 lg\ 5.45 1g F5.35 lg ,[Hf.ﬂ u%‘ performance of an anaerobic reactor provided with an external
Hj ,0.22 ym ﬂ] 0.45 ym EI‘J MEBR X‘j’ WSSV E@E&i%E‘E ;r:;:u;nsi;r;t):g;ié;?mal of Water Science and Technology,
gﬁﬂ:ﬁgfl«%%ﬂm#ﬁﬂig E‘J 'ﬁzﬁ . [16]  Giinder B, Krauth K. Replacement of secondary clarification by
(3 )%?75 %}‘é E(J AN %L ’/Gé MBRs, é};@ﬁ%—lﬁ E = )ﬂ XX membrane separation results with plate and hollow fiber modules
Zi:ﬂ(}ig‘{ﬁiﬂ%"ﬁ}ﬁ .0.22 pm H%XTJ' WSSV E"]Eﬁ% tt%ﬁﬂ% g;i-.;g(;umal of Water Science and Technology, 1998, 38(4-5):
X‘J WSSV E/‘J i!: [3//% $ﬁgﬂ % ’ ﬂ‘j 94% 3 0.45 pm Hﬁ X‘J [17]  Kowalska M, Bodzek M, Bohdziewicz J. Biodegradation of phenols
WSSV E‘Ji\tlg//']% %m%ﬁ}l_% , %:l 40% . and cyanides using membranes with immobilized microorganisms
52k [7]. Journal Of\PI'OCEES Biochemistry, 1998,‘ 33(2): lA8\9A-1497.
) L18]  AEME, OEE, Bk 5y . = M BL QL) S W 4 T 2008 AT 45 PE T
[ 1] Kennedy R C, Sparrow J T, Sanchez Y, et al. Enhancement of T2 1.4 KK, 1999, 25(3):24-27 .
viral hepatitis B antibody Canti-HBs) response to a synthetic cyclic [19] X4, 85, 450, 2 — R AR By IV S8 1 T8 AR T v K 1
peptide by priming with anti-idiotype antibodies Enteric viruses in dR STl 5. 4 K HEK 1999, 25(1): 1-4.
water: Monographs in Virology [ 1] Joumal of Virology, 1984136 [207  gfcfil, (E#It. AN LAL P (1) SMBR Ak 3. 11 HEK 105 HERE
(1):247-252. FLIT. AR DAL K41, 2001, 33(6):51-55.
[2] Krauth K, Staab K F. Pressurized bioreactor with membrane [21] LiuB: YuZ M Song X X» et al. The effect of acute salinity
filtration for wastewater treatment [ J1. Journal of Water Research, change on white spot syndrome (WSS) outbreaks in Fenneropenaeus
1993, 27(3):405-411. chinensis [J]. Journal of Aquaculture, 2006,253: 163-170.
(33 Rt SLL, SUftse, < WLV RSB ERIMIODETOL R (0] wpy, seht, o A BB R T DM D, A5 4% Tl ih i
LI]. 4K RIEAK 2002, 28(2): 105-110. ,2001.25-87.
[ 4] Tasuki Us Nigel J] H. Fate of indigenous bacteriophage in a [23] Mulder M 3, ZEBki¥  BEFARIEA B H I M]. (55 =0 . db et
membrane bioreactor[ J1. Journal of Water Research, 2000, 34(7): L R AL, 1999.270-293 .
2151-2159. [24] Lim AL, Bai R. Membrane fouling and cleaning in microfiliration of
[ 5] Lightner DV, Redman R M. Shrimp diseases and current diagnostic activated sludge wastewater [ J 1. Journal of Membrane Science
methods [J]. Journal of Aquaculture, 1998, 164(1-4):201-220. 2003, 216(122):279-290.
[ 6] Nunan LM, Poulos BT, Lightner D V. The detection of White Spot [25] XM, d g g, FLAS, &5 X IR T MR 388 4% 4% 90 19 RAPD 43
Syndrome Virus ( WSSV) and Yellow Head Virus ( YHV) in HELI]. K254, 2002, 26(3):270-274.
imported commodity shrimpl J1. Aquaculture, 1998, 160C1-2): 19- [26]  XUPE, A 9% PRIAK B S Fp 7 i — 5 "M A LIEE

30.

LI 7K™ 223, 2005, 29C1):1-5.





