N TABLE 1. Summary of experimental conditions
2. Hik

Trial UVimonsity  Imadiagon U0 09%¢ gy Evahation
2.1 C.parvum oocCysts no.  {mWiem?) tisne (3) e P fethod?
C.parvum strain  : HNJ—1 (RIRNK7 HHE 1 0.24 5 1.20 5 Al
2 0.24 5 1.20 10 Al
- >4 1 3 0.24 5 1.2 30 Al
i & 0 WAL 4 0.24 7 1.68 5 Al
3 0,24 7 1.68 10 Al
2.2 UV RS 6 0.24 7 1.68 30 Al
7 .24 10 2,40 5 Al
. e
23 LIRS & HOR R O ek 8 0.24 10 240 10 Al
) 9 0.24 10 2.40 a0 Al
2.4 RBRYuE 10 0.048 Fa 1.20 20 Al
11 .12 10 120 20 Al
RSP, BRAT K O DB AR T g Eﬁg é :@ % ﬁ
. 14 0.12 18 180 20 Al
" = = o
MEETHABE SN SCID YTAZHNT 15 0.60 3 1.80 20 Al
. . N 16 0.048 50 240 20 Al
BRI Lo E S N, £ 5 ER 1 012 2 240 Al
18 0.60 4 2.40 20 Al
D SCID 7 AVLH U W& Fa~ O Boooom 167 100 20 Ex
3 , 24 | X
. . = S . 40 0.24 333 80.0 2 Ex
AELTLEAMATL THoBRICHL 2, a1 o2 phed 20.0 bt o
42 0.24 500 120 20 Ex
43 (.24 500 120 20 Fx
) 44 0.24 667 160 20 Ex
25 HERENTONEE 45 0.24 667 160 20 Ex
36 .24 1,000 240 20 Ex
F— A N DEFRESE, Woodmansee @ ¥ 024 1000 20 0 Ex
, ey ; . -1 Not irradiated : Al
ﬁff@%&h— XD Yﬁﬂi L7z, c-2 Not irradiated Al
C-3 Not irradiated Al
C-4 Not irradiated Al
“ Al animal infectivity; Ex, in vitro excystation.
&€, Control samples for MPNy, in 2nima} infectivity.
TABLE 2. Experimental conditions of UV irtadiution and subsequent recovery treatments
‘Traatment after UV irradiation
Trial UV intensity Ireadistion LUV dose T o ) Evaluation®
rini 0. (mWicm®) time () (mWsfom?®) emp (¢} FLY dose Storage vatuation
{mWsiem®) duration {h)
19 0210 5 0.50 20 Not treated al, ESS
20 0.10 5 0.50 20 150 Al, ESS
2 0.10 5 0.50 20 100 Al, ESS
» 0.10 5 0.50 20 12 Al ESS
n 0.10 5 0.50 20 24 Al ESS
24 0.10 10 1.00 20 Not treated Al ESS
23 0.10 10 1.00 2 150 Al ESS
26 0.10 10 1.00 20 300 Al, ESS
27 0.10 10 1.00 20 12 Al, ESS
28 0.10 10 1.00 20 24 Al ESS
29 0.10 15 1.50 20 Not treated Al, ESS
30 0.10 15 1.50 20 Not treated Al, ESS
31 0.0 15 1.50 20 180 Al ESS
32 0.10 15 1.50 20 360 Al ESS
33 0.10 15 1.50 20 540 Al ESS
34 Q.10 15 1.50 20 720 Al ESS
35 010 15 1.50 20 3 Al ESS
36 0.10 15 1.50 20 12 Al, ESS
37 010 15 1.50 20 24 Al, S5

“ FL, fluorescent light.
¥ Al animal infectivity,
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2.6 ESS Bk

C.parvum DRERBIRIL, WAEZERTIMEBHEL, TP S5F -2 A POREWHT S0
95°C T 5 sy g U Mgak L 7=,

DNA 3 Genomic-tip DNA fiiF» M & BWTHH L .

3. MRELER
3.1 UV B ORR

BUBE L= A RO, YU ANOBEEEHE, MPN. 95%15 B, X A&EHE, Table
ITRENTVD,

TABLE 3. Summary of C. parvum infectivity in SCID mice for each trial

Trial not” Inoculum® (no. of positive mice/total no. of mice) MPN 95% confidence interval lr}}fzﬁ:“:fy
C-1 9 (1/5), 49 (3/4), 203 (4/5), 1,010 (5/5) o 133 x 1077 5.36 x 10" 10 3.19 x 1072 1.00 % 10°
1 149 (1/5), 745 (3/5), 3,725 (5/5), 18,625 (5/5) ©O163 X 107 545 % 107% 10 4.90 X 107 1.23 x 1072
2 126 (0/3), 630 (073}, 3,150 (0/3), 15,750 (2/3), 78,750 (3/3) $33xX107° 172 % 107510 165 X 107* 401 % 1973
3 122 (0/3), 608 (0/3), 3,038 (0/3), 15,188 (1/3), 75,938 (3/3) 337%x107° 113X 107710 LO1 x 107 253 x 107?
8 127 (0/3), 634 (0/3), 3,169 (0/3), 15,844 (0/3), 79,219 (1/3) 391 x 1077 562X 107%t0 272 % 107% 294 x 107°
10 120 (0/3), 600 (0/3), 3,000 (0/3), 15,000 (2/3), 75,000 (3/3) 560X 107 181X 107%to L.74 % 107*  421% 1073
11 120 (03), 600 (1/3), 3,000 (2/3), 15,000 (2/3), 75,000 (3/3) 1.54 X 107% 516 X 107510 463 X 107*  1.16 x 1072
12 144 (0/3), 720 (1/3), 3,600 (3/3), 18,000 (3/3), 90,000 (3/3) 745 X 1074 238 X 10710215 X 107 538 % 1072
17 126 (073), 631 (0/3), 3,156 (0/3), 15,781 (0/3), 78,906 (1/3) 393 % 1077 565X 107% 10274 X 107 295 % 1070
18 149 (0/3), 746 (0/3), 3,731 (0/3), 18,656 (3/3), 93,281 (3/3) 8.66 X 107¢ 282 X 10710266 X 107° 651 % 107
C-2 5 (0/8), 24 (1/8), 121 (4/5), 604 (5/5) 949 X 107 414 X 107710218 X 1072 1.00 X 10°
4 5,625 (0/5), 28,125 (2/5), 140,625 (4/5), 703,125 (5/5) 124 % 107° 522 X 107%19 2.97 x 107° 131 X% 1073
5 6,850 (0/5), 34,250 (3/5), 171,250 (3/5), 856,250 (5/5) 874X 107% 362 107%t0 211 X 1075 921 % 107*
6 6,088 (0/5), 30,438 (0/5), 152,188 (3/5), 760,940 (5/5) 622 X 107% 256 X 107% 10 1.51 X 107% 655 % 1074
13 6,700 (2/5), 33,500 (2/5), 167,500 (3/5), 837,500 (5/5) 104 X 1075 434 X 107%t0 248 X 107%  1L10x 107°
14 6,700 (1/5), 33,500 (4/5), 167,500 (5/5), 837,500 (5/5) 438 % 1073 177 % 1075 to 1.09 x 107F 462 x 1073
15 6,750 (0/5), 33,750 (0/5), 168,750 (1/5), 843,750 (S/5) 254 % 107% 108 X 107% 10596 X 107% 268 x107*
C3 9 (1/5), 39 (3/5), 203 (4/5), 1,010 (5/5) 129 X 107 544 x 1072 10 3.04 % 1072 1.00 x 10°
19 149 (1/5), 745 (3/5), 3,725 (5/5), 18,625 (5/5) 135 X 107° 544 x 10710334 % 107 1L05 x 107
20 134 (1/5), 670 (3/5), 3,350 (5/5), 16,750 (5/5) 150 X 107° 604 X 10™* 10372 X 107* 116X 167!
21 153 (1/5), 765 (3/5), 3,825 (5/5), 19,125 (5/5) 131 % 1072 529 % 107* 10 3.25 x 1073 1.02 x 10!
22 155 (1/5), 776 (3/5), 3,880 (5/5), 19,400 (5/5) 129 X 107% 522 X 107* 10 3.21 x 1077 1.00 % 107!
23 161 (1/5), 805 (3/5), 4,025 (5/5), 20,125 (5/5) 125 X 1073 503 X 107*103.09 X 1073 9.69 x 1072
24 269 (1/5), 1,345 (1/5), 6,725 (2/5), 33,625 (5/5) 129 x 107* 535 X 107 10 3.12 % 16™¢ 1.00 x 1072
25 805 (1/5), 4,025 (3/5), 20,125 (4/5), 100,625 (5/5) 130 X 107* 548 X 107%t0 3.06 X 107* 101 x 1077
26 755 (2/5), 3,775 (2/5), 18,875 (4/5), 94,375 (5/5) 133 X 107 5.64 X 10~° to 3.15 x 107¢ 1.03 % 1072
27 759 (1/5), 3,794 (3/5), 18,970 (4/5), 94,850 (5/5) 137 X 107* 581 X 107910 3.25 x 107*  1.06 X 10™2
28 755 (15), 3,775 (3/5), 18,875 (4/5), 94,375 (5/5) 138 X 107* 584 % 1077 to 3.26 x 107* 1.07 % 1072
C-4 8 (25), 40 (3/5), 250 (4/5), 1,350 (5/5) 132X 1072 529 x 107% t0 3.30 X 1072 1.00 % 1¢°
29 3,220 (0/5), 16,100 (0/5), 80,500 (3/5), 402,500 (5/5) 945 X 107° 395 x 107910 2.26 X 1075 7.16 x 1074
30 3,170 (0/5), 15,850 (0/5), 79,250 (3/5), 396,250 (5/5) 9.60 x 107 4,01 X 107%10 230 X 10~ 7.27 % 107

31 2,207 (0/5), 11,033 (1/5), 55,165 (1/5), 275,825 (5/5), 1,379,125 (5/5) 974 X 1075 4.15 X 10~ 10 2.28 X 1075 7.38 x 10™*
32 2265 (0/5), 11,325 (0/5), 56,625 {3/5), 283,125 (5/5), 1,415,625 (5/5) 999 x 1078 4.25 X 107" to 235 x 1075  7.57 x 10~
33 2,447 (0/5), 12,233 (0/5), 61,165 (2/5), 305,825 (4/4), 1,529,125 (5/5) 887 X 107%  3.61 X 107° 10 2.18 X 10~*  6.72% 10~*
34 2,500 (0/5), 12,500 (0/5), 62,500 (2/5), 312,500 (5/5), 1,562,500 (5/5)  9.05 X 10™¢  3.85 X 1070 t0 2.13 X 16”5  6.86 x 10
35 2,336 (0/5), 11,680 (0/5), 58,400 (2/5), 292,000 (5/5), 1,460,000 (5/5)  9.69 X 107%  4.12 X 107610 2.28 X 1075 7.34 x 107
36 2,253 (0/5), 11,266 (1/5), 56,330 (1/5), 281,650 (5/5), 1,408,250 (5/5)  9.75 X 10" 412 X 107* t0 2.31 x 1075  7.39 x 10™4
37 2,200 (0/5), 11,000 (1/5), 55,000 (3/5), 275,000 (4/5), 1,375,000 (5/5) 932 X 1076 3.98 X 10710 218 X 1075 7.06 X 107

4 C-1, control for trials 1,2, 3, 8, 10, 11, 12, 17, and 18; C-2, contro} for wials 4, 5, 6, 13, 14, and 15; C-3, control for trials 19 through 28, C-4, control for trials 29
through 37,

» Number of oocysts per mouse.

C.parvum A — 3 A R @ 200 TO UV HBEHZ K 2 BB DRI Fig. 1ITRINTNH D,
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_FIG. 2. Relationship between the survival ratio as assessed by in
vitro excystation of C. parvum oocysts and the UV irradiation dose.

33 REEREDXE

Bk 2 TSR THE S N B OB, Fig3 ioREN T W A,

ZORERMNS, WEIDWNTIE. 5. 100 30CIBNWT, UV IBEHRE O BN 5 HIxHY
IR I BT B B R O s N o T,

3.4 UV AEEH#EO Cparvum OXIFEIE &K AliE

UV IBEHIZ LD Cparvum  F— 2 A b OBERMEDE AL, KA TIE WD L, 7x
Wz o, HHMOMEYO DNA FEEGOCEE OIREEIZE D EET 500 Lz
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Fig.6 12, UV ICX O RNIELSN/aA — 2 A b & W IREE TH: 2 I IR L 7= % @ ESS %
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FIG. 6. Relationship between the number of ESSs and the duration
of dark storage in UV-irradiated (at 0.50 or 1.00 mWsjem®} C. panaimn
oocysts, Symbols: B, 0.50 mWs/icm?; [, 100 mWsfem?,

TABLE 3, Infectivity in SCID mive of C panam ooeysts stored in
the dark after UV nactivation

UV irradiation dose

(mWsjcm?) Storage duration (k) Loy reduction
0.50 0 " 0.98
.50 12 1.00
0.30 24 1.01
1.00 0 2.0
L0 12 1.97
L0 24 1.97
£50 0 315
1.50 4 313
1.50 12 313
1.50 24 318
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No.23 Water Research (2000)
HESRAMBRIC K D BB K T O Giardia DAL
Inactivation of Giardia muris cysts using medium-pressure ultraviolet radiation in filtered drinking water

Stephen A.Craik »

1. %

Ontario N @ Grand N DX KZ T, Giardia muris 12 ESRIERZE AW TIRKEBR 2175
2o C3h/HeN X7 A% AW BAMRE I, SIMRIBAHRE 5~83ml/em” 12T, 2~3log O
REALRE SNz, BRI LA, ISR G0 T ORIFELRIIN /L D K < 3
XNz,

2. ERHGE
2-1 $ROVIGR IR e &

TR, BEE 20~22 BICHEF L2 RBERNTH 2720, Ontario M Mannheim ¥7K35 0D
WokZEABUKEHERL TR IR0z, ARG, Grand JIIOFIKIZHR U ThifA >4
B, ORESEVLIRAVE, BEAMAEETTO Tnd, SRIMRNEEIZER 6em. S 93cm D%
SMRT > TRV, 28em BEL 2RI, XBUIMZRE L, $VRERE UL, HKi 20ml
THO, WHOESIL 8mm THY, BEE3Imm ES 10mm DT RXF v I ALY —F—I{ZL D
BEiTo7.

22 SESMRIRERBRORIE

SRV R R SED240 UV M HI8S 2 i X 72 %% BLZ T (International Light, Model 1L1400A)% ]
WT, XMYIMOHLEREESEERE TH, BHICEERT- 2, REREIL, P15 2RE.
FEFCETH oIz,

23 DTIINTT

Giardia muris V&, Roberts-Thomson 578, T— )V T »NLAAY—LOHEEL . WHET 4~538
TOMED CD-1 YU AEL <& 8~11 HFD C3h/Hen YT AL L OMEREER L= HDTH S,
Cyst [JBG %, 4~14 AL L DEIN L 72, Cyst ZHEET 5720, [mILL 7= 38 138
KB IM A7 O—RAZFNT, 400xg. 4CT 5 SEDEODMEEB T 857, 0%, K—
A7 O—ZA@MNE. cyst ZEN L7z, Cyst FILMEREEHIEZ N T o 7=, BIGIRN ER
Wi, Bl R 48 REILANIC R 21T o 7=,

LI 1.5x10°FH L <IE 3.0x10° ZOITIP T YA B & 0.5~1.5ml TINL. 2 23 D85 ¢
M ZTo7z, TDOHK, KE 50ml O OEEEICE L. 20ml OV 2 ZAKIZTR MY LEY
¥ L. 800xg T/ BEZITWV. /S Y —)LER Yy b &2 RWT 3~5ml ICIB#E 21T /2. Z D1,
B2 INE 3 5EIL. C3HHeN ¥ A ET)L & W= BGet il Bh.
in vitro TOiZEFAER. Live/Dead Baclight BRI G EZTT - Too 0 AN DEBEII KK
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TH. 8 RMEMNIZIT > 7.
2-4 C3H/HeN 7 A % F 7o Gt
AR

8~11 R DHED C3H/MHeN ¥ 7 A
W2, B & B 1 HANTIE,
B OFMOMERZITN, F—HIZ
10, 10% 10°. 10 10° 8 cyst &%
ML, F—OREBIIHIT, 3EMmE
I 2 BRERAEEEIS. BIOARRRITT
EETo/z, EEL, A7

I & B IR A Bl O o B, IERET
BREEAWT, GH L 7. Figlic
AR L 2 mE o A BB h
FRAERT . Figurel IR L DT, B
L= A N OBRMNWDISWEE.
A OBRBEELYRHD. A
h & EBREOMBEE Fig.2 1R
T, TORERE.

Log (n) = (-10.420.5) x (log (LP) +
(9.5+0.3) (1)

EWSET AN T D, T
Ton 3 2 Mg, Lp SERGIH(H)
TH 5,

REBRTIE, 2> ho—)LERE
LTIV A & SEOTTA
IR A, BeEA 0.12~0.22ml
Thd, YA NDEFHIL, TR
ATXREIND,

Iﬂg@WN®=bg0mM) 2

R

I I / /
LSS
L AL S

—&— Inccuiurm = 1,000 cysls

o~

a3

No. of Cysts Per Gram of Fecas {log-units)

1 —0—~ Inocutum =100 cysls m

-+ Inoculum = 10 cysts

= -

4 5 3 7 5 9 10
Days Post Infection

Fig. 1. Pattern of G. muwris cyst shedding in C3H/HeN
mice infected with different oral inoculums of fresh cysts.
Each point represents the average cyst output per gram of
wet feces for a cohort of five mice on successive days post
infection. For days on which no cysts were detected, cyst

production was set at one-half the detection limit (i.e. 1.8
log-units),

1,600,000
: 0 Expariment {
o Bwparment 2
100,000 {38% A Expork 3
N + Labatiuk et &l
- Maoded Pradicied
E 10000 el Pr
g ~ - Uppar 96 % Cond. Limil
= —— Lowar 95 % Cord. Limit
c
é 1,000 B
3 ,
Z . o~
‘"\ \\
10
LE -
10

Latent Pestod, d

Fig. 2. Predictive latent period model for oral inoculum of

live G. muris cysts in the C3H/HeN mouse model. Results

from three separate dose response experiments conducted

as part of this study and from a fourth dose response ex-

periment conducted as part of an earlier study (Labatiuk,
1992) are shown.

T ng LD A FOBRETH D, n R L DEHEL R E AT LA MR

Th b,
2-5 JrigEidER

Giardia muris O IHZEER I Schaefer © DHEICHNT T2 DT IND T OEFRITFRICEK

S TEREIND,

88T & 0 5l U 72 £ 17 B=(ECW+PET)/(ECW+PET+1C)x100
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T T, ECW EZE0) 3BT PET VZesii s —IRPE L7=b o0, IC I TFRICHEEZ 2T
WRNEDTH D,

2-6 Live/Dead Baclight B EitBR 1%

Live/Dead Baclight(L-7007)/3: G. muris ZfDF v NI Geyst DREAMEO RN, 2 BREE
TEEEEy R TH B, Cyst DY T ELT, I 105-cyst & 400xg T 5 DRI O/TEEZ T,
PR R RIS . I IS T, PBS RIS TR 21T o 7. JAM(3.34mM SYTO  9-HK
D AFIVZIVRF L RIAW T 20mM propidium I 4t ¥ A F IV A)VaRF 2 Ry&-20 EDH
BREL DI L. SE CRREE L 72, 2.4u0 O _RECHAIE 21.6u0 @ PBS IIRICT. L
=15, 6ul DEFTIRYLENE & 90uL D PBS INHLE cyst ICHRINE. 37CORRITT, 30 &L
7= Wk, MIREESE 1T T, #5540 12T epifluorescene BH{HEY(Nikon Model Optiphot-FXA)
I TEM LTz, IEHEOH S cyst 1. SYTO 9 Ffiic & D@ RA SN, HMEERR L cyst
i3, propidium 3 ALMIC & D EREEA, BHL EHRBICRASNS, 200 BLED cyst 1T
U CHBNETY, REEREZFMEL 2.

3. Kk OER

1.4~83mljem’ W PSSR T o T OIRERR 2 E L S &, TOHRE tablel IR,

R MAOFEREEE, PLRICBTHRERO 08 5 Tholk. T oyst BITHID
M, BEHIT 0.43~0.61 TH o7z,

Tuble 1. Summary of UV trial information for G. imris UV exposure experiments

Triul UV duty [nfectivity duta I vitra excystation Live'Dend BacLight
Effcctive irradiance (mW/cm?)  Exposure time (s)  Effective dose (mljem?)  Latent period (d) Log 1) Log survival logl/ny) % Excysted  Log survival login/na) % Viable  Log survival loglirfiry)
Al 0.4 14 10.7 4.5 26 =14 ND. N.D. 7 =0.03
Al 0.75 30 223 5.0 22 -8 N.D. N.D. 62 —~0.18
Al 0 a 0.0 27 50 ~0.04 N.D. N.D. 78 0.00
Ad 0.73 74 5.4 44 28 =22 N.D. N.D. 81 0.02
AS 0.72 122 88.2 5.0 22 -8 N.D. N.D. 56 —0.14
Bl 0.73 (22 88.8 N.D. N.D. N.D 34 ~0.43 N.D N.D.
B2 a.72 14 10.2 N.D. N.D. N.D. 96 0.03 N.D. N.D.
BY Q Q 0.0 N.D. N.D. N.D. N 0.00 N.D N.D.
B4 0.69 30 20.5 N.D. M.D. N.D. 96 -0.02 N.D. N.D.
Bs 0.70 7.7 5.4 N.D. N.D. N.D. 95 0.02 N.D N.D.
Cl 0.53 2.9 1.5 3.6 3.7 -13 95 -0.02 93 0.04
< 0.52 15 7.8 4.6 26 -24 S0 —0.05 91 .03
Cc3 0 0 0.0 18 4.8 -0.2 100 —0.00 835 Q.00
Cc4 0.52 (24 64.3 Al 34 -9 59 -0.23 81 -0.02
Cs' 0.28 124 352 4.6 26 ~14 84 ~0.07 87 0.0t
DI 046 18 58.7 5.0 22 -28 66 ~0.14 n -0.10
D2 0 Q Q.0 26 52 =0.15 92 ~0.00 90 ~0.00
D3 0.46 51 234 5.1 2.1 -9 90 ~0.01 92 0.01

“For trial set B, number of cysts in the Petri dish was 1.5 x 10%, For ull other trials, the number of cysts in Petri dish was 3.0 x 10%. N.D.—~not done, n,— number of cysts in inoculum to euch mouse, 1 x 16°.
his trial was curried out in a 100 ml beaker. All other trials were conducted in 20 mi of water in a Petri dish.

Set A Tl REE(LE & Bhkgeit 8% F O Live/Dead BacLight BB ERABRIEIC & U 3l 2
#7577, Set B TIINiZEHDH T, Set C,D Thd, & TOMBAEIC TiMEi 217 7z,

3 DO BT L HARIEHEE Figd 77 Figd KT &£ D12, Live/Dead BacLight BBk
Ytz B Fy DM EE 1T 83ml/em?2 DI BT HARTE(LHRIL 0.4310g X TN0.14log TH o 208,
BB TlE, 2~3log DARIFLZB SN, JOEITEIMET > TICE DB AN
= RMCTCHIATHETH 2, EIVEIE, BEMDERD THIROPEE, F12 DNA ICHEZS
257 T, BEAENTOABMEREST., RELETS. BBARBIAL. C3H/MHeN
T REEANT, YA RRHERERITLHI LTI OBEEENH D WM 5, LT,
FEVELT. in vitro 2o TIBE TERWETOAZE, MHELTWS EHET2HDTH D, WIZ

156



FRELD. UV 285 L7z Gmuris . 58
ST DMNERNZ D TND T ENDN5,
Live/Dead BacLight B4k 4 faadiikid, 1 9
HREE K OIS 2 7558 U T Ml o 4
Wi TRt T 2HILTH D, Live/Dead
BacLight BEGLAABRIEICH N T, SYTO
KW propidium 3 LT HA ST NS I,
HIMEEEIC KR EBENBETH D, > TR TS 3 ab  so 80 75 80 8o
Effective UV-Dose (mdlom?)
KEBHHEANZ AL ELIYUTNS, L
MU, BRI BRE LD & AEL
Fig. 3. Inactivation of G. muris by exposure to various
= - OF BRI, UV doses light as determined by C3H/HeN mouse infec-

tivity model, in vitro excystation and Live/Dead BacLight

Pl D Sl o e o e
ELNRRETH D Z &N b, Fi, ~ C3H/HeN dose response model (Fig. 2).
8ml/cm® LU F Tl RIELHIISNMRE S
HEMNH B ZENMND, LML, 8~130ml/em? AR T, 587 S ARTEALRITHBE R 5
Nigh o7z, KETIEH DM, EHcE LU <EBEBERR T2 TH 5720, ENAROEERERES
ianhizw & Bbhs,

LA U, 400 REORERICTHRIM L /2 & 23, SROVRZ RS 2 & S el s n g, £,
VAN EFBREORE S TRIMRERET AR T OB Moz, OBIFERD S Hk
T5HE, PAMOKREZILTFTONT T U 7OHEMICLD ., $IAFIE. HEShTHWaZ &I
725, MOERE LT, BERBORISDENEZ LN, TOXSDE llog BEZHIZNT
W5, BBEFA T2 THHZEBTRL, O Z M, O 2 MR, B E25%
WRENDRNEND T &S, UL, BEMSHRNERICEID L, A M- ITfTE
NTWEZEDRMR SNz, 51T, NEERIE Fig3 TRTEDIZ, HHLBEEDIEZDDI &
PR THAL D, 3x10° D2 A % 100ml D/KICHEMS E T, 150ml E—H—IC AN, W&
47mm & UT. [FRROERCS)ZT> A, RMUIMOERE LKL TH, A FORENA
ALK E 7B e KT T Z &ldiah o 7z,

TOHORHIL. DNA BEBEREO=D, BREIPNERD, ZRIINEH eI &icL s
HETIIRNENDI DD TH D, TONRMEMHEND B2, D1 RO D3 OilBREL D 10 fHD
YA REEULL T, 3IEDY D ATEGR S, EEREIT o7z 25 LD~ T AT 10 DRI R
HLUTWRWS A MEMAZES, BE%oBET, A MEZEMPITHEH U2, SRR
FEOAFTE, 14 AEEETH, YA MIHENaho/e, TOTEXD, SEIFRIRE
HBOA NI, BEIEANFLINTWD LRGN 5,

PUEDF— L0, HRENTENFZBEITNIE, smi/em’® BREDOEINRE T 2log LLED
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No.24 JLAWWA(1998)
SEIMRIZ & D Cryptosporidium oocysts DAL
UV light inactivation of Cryptosporidium oocysts

JenniferL.Clancy 5

1. B

AWFZETIL. Cparvum Z ARIELTE S, JERITITID VDRI IRE LB 1B 5 g DIFZE T
HO. IHEDO AT LU TERZITY, NE LR ZHIEE, DAPYP . BB gyl iiik
HaHWTHEZTT > 72,

2. REHIE
2-1 FERIEE

triall~3 £ TO FEI Fig1 IORT 2 DOEBMEHNTE I o/, —DOEREEDH
IZ 85W DEFE/KER

T T R 6 RBREL. : davice

253.7nm T O R{KH
am B AR & A
14.6mW * s/em® & L
7o

£, JUTRA
N DPTNA—
~DOEPGRE LT,
SEO BRI SR D 7%
B, & 51cn. fL
% 1.0um @ PCTE @
T4V —F— MU D 4 AEFIRER 11.2m%) & F W TRK, 378140 0Ok 2 BiEE 072 <®
IKATRETdH - 7=,

2-2triall : NEL Lo A — 2 X b &AW RER

JR7KIE. Michigan D7k & 113,000L D% > ZIZRFR L 5.0um DAHIC KD, AT 72,
ERERET DRI, T A MEREZITW, ZOOmAKEE 37814, T3 179kPa TH
Dl 5 2% 1 YA 7L E L TSRS EE OB ETVY, ThdD., RERNERIT
4,380mW -s/em” & HE L7z. BRIV AR L 10 fl/ml O 7 ) T R AR D AF—2 A b
{3 200mL D 5@ 7KIC THIR USRSV BRAA & MIRHCIEAZBRGA L . #1010 20T, £ 90%
DIEAETTH T, 3YA7IVHED . BAEEE 40ml// 2 H T, ik EEd, 491 27)VH
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L TIEAZK T Uz, SIRIBNEBIIZ DR, 5 U1 VI 0Eins 2%, FikL7z, [
NRAND T 4 IV — ot

3AELT. 2h FIGURE 2  System configuration for CID challenge study
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D4 Y1 VI HETIIEAZRKT Ul SROMVRIRI R BT 018, 5 U 7 VB S ¥z 1%,
Bk U7=, =%, BERE BT 5720, thiall LD B/AE < FELZEGRO 7 4 )5 —% |6
BFOFERITT, A— X FEEIL 7214, 1050gx10 IO F L EEE DT b DR > T &
UT, BB GERBRIE 1T D20, 7T UV FRENERIRMICTERM U,

2-4Trial3 : ERE TOMEEOA— 2 A b2 W=

TERIVER IR 25 18 2 FEAE S A /2 012, Camplain WO /K & A L. South Burlington O
Champlain 7K R DREERICTIT > 7zo HBREEE T rial 1 SFRIKOBOEMBL, HE%E 37814
RO 15141/ LU ARk DFEBRETT 5 T2o 7272 U fig2 1R T XD IZRIGRO A2 Slen.
FLEE 1.0um @ PCTE D7 4 V& —H— b U v 8 R(AFHHEE 224m)) &M H L7z, Fiz.
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[ R 2 e B BB I RRE L 72,
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2-5 VA UV & V=R
Figured 1Z7R9 EERIEE ]
T, JYUVA UV ZHWEER
BiT 0T, EBIZHWZEN
T > TE1~30H2 1T T/
AERDOFE ) 5T EK
G ILITERE L. 2em BEN
A TOBKNBRER
75mW/em® Tdh o 7z. KEIL 3.8~19L/TH V. FKEIL 34L. HEXIZ 0.01m® D PTFE 7 4 )b
=& HWTEINZETT> /2, Cparvim 37— X Md, Arizona K¥EL D AF L = lowa B E A
U 3.8x10" A — 3 2 b & 10L O/KGEBEHESE 1.omg/L)ICEA S Bz, EBREREIL, /UL A% 10Hz
WERE L, 38L/MC TR ZE T 57z, E2, RV OKIFRKITEYD T4 N —~EHUAAR
%, 74 )VF—% S0mLtube DFFAKERITHAL, BBEICTT UV FRENEEM LT,

AR T O T BUNOBETEREE 1900,W © s/em2 TH o 7z,

System design for pulsad UV challenge study
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fe 28 ' :

FigureS iIZ/R9 &K 1T, 254nm D
BESRART > TERNT,
figure6 127”9 7 O—IC TERE1T
D77,

WA — 2 NRIT 2x107 f#
-Cparvum F— A h%& 5 73T
TZDEAL. WEAGHEEN 3.8L/47.
ARHRFHREL 180mW - s/em® T
HD. PCTE D 3um R FIZE->T
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DAPI/PI {%d Campbell & D, BIR G AL Belosevic 5 O, Bk i 5 113, suckling mice
ZRWT, BE 7 ARl z D TikBzfr- 72,

4 fER R OB
i 473L/57. 2351/ TORMNRIZZNFI, 462%. 44.1%THVD ., @EINENE SN,
F7z, tablel {Z7RT K DI trip control EER D ULEERTH O IisEik S J OBz Ic L DIF
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BiEE MW, B ERZ GG L
TeAE R, WiSEE R OB ik
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YA RLLED 5x10" fHDOA—
A b OEUNASHERE N,
Trial 2 DEEF T,
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ERETHICHEED,
WEE L Z 1N ENTIND,

Triald DR T, PFIFEIL, DAPIPIL %, T SGARE Z I WEHE 21TV, T DORR 2 Table3
IR, 378L/40 & 15141/ DFEIC L - T, Wi &6 dlog A EDOARIELA TR, FEIC
5RO 2 FUIMER S N o 72,

JOVANERWZHEBR T, tabled IZ7RT L DI 1.7~2.9log DARIELAF 531, TableS 1R
TR, BERGSGABIEICB VT, UV UEKIEG SRR S e o 7z, Fiz. et
M2 &5 Cparvam A — 2 A S OIEHEO IR tabled IZ/R TN, B a4 & B ATELRIT
2dog FBEETH U, BRSBTS table5 1RT L DI, 100~10° fHDA— > 2 ~ % 4EEL
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No.25 Water Research (2000)
B/ ANERNCHKETONITUT, I14)VA, 70T AR 207 AOREL
Inactivation of bacteria, virus and Cryptosporidium by a point-of-use device
using pulsed broad white light

Debra E Huffman 5

1. W

F SV A8 W -SRI R AR B "% T, Klebsiella terrigena. polio virus
type 1 (Lsc2ab #£). simian rotavirus SA11. Cryptosporidium parvam OARIEILABR E1T 5 /=, )
MREZENEN, 10°CFU/mL. 10°PFU/mL. 10°PFU/mL. 10* #—3 2 h/mL TdH o7z, 154L/
HTTHRENERZITD, ENEN. >Tlog. >dlog. >4log. >dlog DARTELREZER L /=, Fiz.
EMEORRERE UT, MR B RGE M OB GE O 5 12T, FRRDFRNE SNz,

2. Hik
2.1 FEREALE

FERIGE L. PurePulse Technologies,Inc #ED%EE 2 M/ U 7=, FEICHIA L 727Kid Tablel 127R
T2 FEET— DI, DR U 27K 7K (average case water). 9 —D(worst case water)ldRIEKD 7K
HEMBE LT, BiEELUZKEKIZ TDS500mg/L. EHE 10NTU, TOC2.5~3.0mg/L Tdh D, i
B A DKES 7570 R L. 151/ TRBEERETo 7=, 3RS > T3+t /o7
Tw a7 TRV, flashrate 13 0.42Hz T, —[EID flash KL, 300 Y1 7 OB TH 5,

Table 1. Test waters characteristics used during the PureBright evaluation

Average case water Worst case water"
Turbidity (NTU) < 0.05 10
pH ) 7.6 7.8
Total dissolved solids (TDS mg/l)b 50-150. 500420
Total organic carbon (TOC mg/l)* < 0.1 2.5-3.0
Number of challenges k) 3 .

:Worst case water amended for turbidity using Arizona Fine Test Dust (General Motors, Flint, MI).
"TDS using Sea Salts (Sigma Chemical, St. Louis, MO),
“TOC using humic acid (Aldrich Chemical).

2.2 IR I%

WEDORIELETFMT D20, 3 DIXEREITo 72,
D3 DOREERZFRHIITDY, —RANTIIEORL, NIFUF Ty —J &0 U TR
DI LOFHEEIT o 2. T ORI DD B 10 B O, SEIVRERNT 281 7))V &RE
BT ETHEE L7z, Ft 6 [BID3EERTTVY, average case water 14 1,3,4 H21Z, worst case water I3
6, 7TRHBIIMEMRCYY )N eE LTz, 72720, AEBEPIZ s HE~7 HEOBIZT,
48 R DB LD D > Tz,
QOWIAIREIL 10°~10°PFU/L T poliovirus KON rotavirus DANELERET - 72,
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@53 DFEBRTIE. FIHIRE 101/mL 12 T Cryptosporidium parvum O 8 2 mHj/KE 12 THT 5 7=,
JFKEE 75,70 6 U UEARINGR. 5 /7R U721, 1510/ ORI TEBISEAK L -,
%) 45.4~53.0 L Bk, FRAKKROLEEZ LKL,

2.3 PRAA D UESE B OEAL
Klebsiella Terrigena(ATCC#33257)

S0mL @ TSB AMICHEI L . EHMICET 2 ETHBR LN, B#EE2{T-o/-. bk
D453#11d m-Endo BRIEHN(Difco) & FAVZ A TS5 T 4 )VH—ikiZ kB, 24 K5,
3TCITTHIE R, sHllZET- 7,

Bacteriophage MS-2(ATCC#15597B) & (X PRD-1

E.Coli(ATCC#15597) & Salmonella(ATCC#19585)d 0 ¥fi L7z 43I &b, HE%T <
AR RBEEA T L,

Poliovirus typel . Simian rotavirus SA11

Poliovirus, rotavirus 17 111 & K2 O DrS.Faceah & O AF L. Buffalo green monkey
(BGM)kidney MIISHRIC L D 53 L7z, Rotavirus ORREIIZ. poliovirus & [FIKE. MA104 HHRAkE
PAoboEMRALE,

MAKET 4 V& —BE L. 1ml % B L= PBS IBIRIZT 107, 107, 10°, IZH WL T. BGM
£ L <Iid MA104 OBEHEIC K D 4T Uz MEEKIE 7 4 V& — BB, 1ml %X 10ml % 25cm?
DT T AT BGM £ U< 1 MA104 DBEIEIC L D 738 LTz,

Poliovirus % & OFARHT 45 73 BGM MIBELE RICTH#E Uz 2%0H £ OTFHEO MG, 1.2%
DFER. 0.001%D=2— bk F)V Ly FEINATZ Minimum Essential Media(MEM) 7 5 A XA
3HEEZEL. 0T Z v 7 &L, BEPFU/mML)ZERE L7z,

Rotavirus Z & UiEHT 45 72 MA104 DBEEIC K D58 L 72, Serum free O MEM KiHhic
LWV E I, HUEWE, RUT 2227 ADTHEML, 37 ED CO2 A >FarR—F—IT
T 1ARER Lz, MAROREORENEICIE, BMEREE A,

Cryptosporidium parvum oocyst 1 Idaho F @ Pleasant Hill Farm D&Y U /= 1-4- D308 I 1 K5l
U7z Oocyst ik 4G TH O, 4-700TRE L7z, FUK SR (0mI, 1L)1 1050xg & 10 43
DL AR K > TR S 1z, B a5k okl =,

2.4 WM R O GE A

oocyst DIEVE K OV G EBEFABRIL DAPIPL VA, IHEEIA, MIRKTZRBYYE, BIEYED 4
BEAHWSENTE, DAPIPLIENL Campbell 5D, JiEE751S korich 5. MR8 LR %
Bz, iz, FamsUITHW ., BWEE45d DrMike Arrowood IZ& Db, HiED
Balb-C DY T AZMWTIrbi/z, A% s HIEOT D X2 2500 ZREENICROKES L, &
IR 5~10 LD~ A2 AR L /2. BES 7 B 3em B OERGKMHE RO H L. 2.5%0
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HIOABRA I AR, ANER S a AREICR DA - A Op#tatT o7z, F2 T
WE. AV FH LT BT IV LA 2 (OWSO-FITC) & 48 D Cryptosporidium oocyst D HLZ [
— O EEBITEERL. MERGHEEIC TR U, IBETEI DAY U LEPIZTHR
EVFA AL, LEEFRDIET >0, BEOHBIEL 1 KT ETIEAAKE &I EERD
&HBHPED oocyst ZRRIHTHHDEDTH D, EHDH DA — 2 X MImMERIEIC L > TE
Uiz,
3, AR

HEYEIZ K D Klebsiella terrigena (3573 L T 7.79log NEL I 4. £ D#ERZ table2 12777,
DIy FOT—FN5EH, UV LEE 8 KRB L To, V7oA s
7o &z, m-Endo HEHI T/ <, HRPHEHEEZAWZIBE . RFROBEEEIZT, Table3
IORTRERMES NIz, Fie, KEDZEIC LD NELROBENTE Ul o7z,

Bacteriophages MS-2 & PRD-1. enteroviruses. poliovirus {3 table4 12589 & 5 12, Z 1. 4.3log
LIE. Sdlog BLE. 6.23log. 4.86log LA EATELE N/,

Cryptosporidium oocyst D ELE 2 DAPI/PI %, TEEE, Mok, BiRgywsz fn
72 table5 127K,

JEiFEL Tl average case water D ANELHRITNELS T 0.67log.  worst case water DRTE{LH I
¥ T 0.53log THo 7=,

DAPIIZ X S 3LEFE T, average case water D NE{LERITIY T 0.31 log.  worst case water O
ANECRITII T 0.28log TH o7z,

MPN % W /= fllais gyl T, table 5 1ORT LS IZHIKEIZBNT 3.40 LA EORIELL
BIFHL NI,

average case water CEI)RAGEE T>4.6log. MINEREHRIKELE T 4.2log, worst case water TldH)
WIS GE T 4.1log. MRS IEIRGE T 5.510g DATEILRNE SNz, AR EMERGE &M
R E % i U e R OB D B D TH O, Ml 30NTUYDY > IV T, B0
BT ARIR LR E BRI 2 AR D 208, 4RO THESI NS EEDbN S,

Cryptosporidium DANEALZFHE S5 DIT, Ll TFR/ G EGHIBEBERIMETH 2 LN
Do

AREEEIIRAK TS, 250ml/em’ A EOSENMRERFN T 5 L S8EI SN TN 5,
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PureBright (& % FIV\ T EPA D H 1 K5+ ARTEAELL EORE, BIG . Klebsiella terrigena.

Table 2. Inactivation of Klebsiella ferrjgena by the PureBright unit*

Day Unit Average® influent CFU/ml challenge Average® effluent CFU/mi challenge Log,o inactivation
1 1 2.5 % 10° < 0.0t > 17
. .40
1 2 3.0x10° < 0.01 > 728
1 3 2.5 x 10° < 0.0! > 740
3 i 2.3 %10° < 0.01 > 1.36
3 2 2.5 % 10° < 0.01 > 7.40
g. 3 2.0 % 10° <001 > 1732
< ] :
5 2
5¢ 3
Post 48-h stagnation
1 < 0.01
2 < 0.01
6 ? 11 x 10° ool
1 x <0.01 > 7.04
6 2 1.2 x 10° . < 0.01 > 7.08
6 3 1.2 % 10° < 0.01 > 7.08
7 ] 3.0 x 10° <001 > 7.48
7 2 2.0 % 10°. <001 > 730
7 3 3.1 x 10° < 0.01 > 7.49
Post 48-h stagnation '
1 < 0.01
2 < 0.01
8 ? 1.2 10° ‘ ool
2% < 0.0l > 7.0
8 2 12x 10° < 00! > 7.02
8 3 1.2'% 10° < 0.01 > 7.08
Mean values for all units 20 x 10° <0.01 >7.30

“Assay performed on M-endo agar, 100 ml assayed. Worst case water used days 6, 7 and 8.
Average of two replicate counts.
“Influent levels not detected.

polio virus type 1 (Lsc2ab #). simian rotavirus SA11. Cryptosporidium parvum 128\ T2
. >7log. >dlog. >dlog. >dlog DARIE(LREER LI=, F=, Cryptosporidium DIEPEDTE
BREUT, MIIRSRYTED, HHTH D2 & BRI, Bk EHgR L TH O
TZTITW, FROKENE SNz,

Table 3. Inactivation by the PureBright unit of Kiebsiella terrigena as assayed by Plate Count Agar*

Day Unit Average influent/ml Average effluent/ml Logig inactivation
3 1 4.6 x 10° < 0.01 >

3 2 2.8 x 10° <001 > ;gg

3 3 C24x10° <001 >7.38

“Average case water. All experiments done in triplicate.

Table 4. Mean inactivation of viruses and coliphage in average and worst case waters®

Test water Rota virus SA1) (MPN/mi) Polio virus type | (PFU/ml) Coliphage MS-2 (PFU/ml) Coliphage PRD-1 (PFU/ml)
Influent Effiuent Logo inactivation Tnfluent Effluent Logq inactivation Influeat Effluent Logo inactivation Influent Effluent Log,o inactivation

Average 26 % 10° < 0.036 > 4.86 62 x 10* 0.37 6.23 2.0 10* <10 > 430 25% 10° <10 > 5.40

Worst 12x 10 9.33 411 39 x 10t 3.94 4.10 ND ND ND 6.0 x 10° 9.0 4.83

“All experiments done in duplicate. ND: not done,

Table 5. Comparisan of inactivation of ¢, parvuns in Average and worst case waters determined by three viability assays

Day* Excystation Sporozoite yicld DAPLPI Celf culture -

Influent Effluent Log, inactivation Influent Effluent Influent Effluent Log,g inactivation Influent Effluent Log,, inactivation
(% viable) (% viable) (% viable) (% viable) (MPN) (MPN)

| 56 7 0.50 2.59 1.48 5 28 0.43 1.84 % 10* 1425 3

3 56 20 0.45 2.59 029 73 31 037 1.84 x 10* < 1.00 > 426

s 62 13 0.75 263 0.14 83 53 0.43 9.6 x 10 14.25 283

Mean/SD  58.0+238 12.74 54 0.67 2604002 0.6410.60 700443 323102 031 1.5x 10 £ 4.1 % 10° <9.8%63 >34

6 5 4 0.62 2.89 I.15 83 49 0.23 1.84 x I < 1.00 > 426

7 63 13 0.54 276 077 74 48 0.19 184 x 10* 1425 31

3 68 24 045 3.08 0.27 84 1 0.43 > 173 x 10* 36.72 > 3.67

Mean/SD 633437 18.744.1 0.53 2914013 0731036 803145 427483 0.28 > 7.0 x 100 7.3 x 10* < 17.3+4.7 > 37

"Days 1, 3, 5 used average case water; days 6, 7, 8 used worst case water,
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Table 6, Number of infected mice using a serial dijution MPN assay approach

Sample 1D Number of infected miceftotal mice in litter group at each dilution
10° 107! 10™2 1073 10 10-*

Influent (average case water) 6/6 5/5 5/5 2/5* 0/5*

Effluent (average case water) 0/7 0/6 0/5

Influent (worst case water) 10/10 6/6 6/6 2/5* 0/5"

Effluent (worst case water) 479 0/11 0/6 0/6

*A hypothetical calculation based upon a previously reported IDsq of 100 oocysts for €. parvum in mice.

Table 7. Number of infected cell culture wells using a serial dilution MPN assay approach

Sample 1D Number of infected wells/total number of wells inoculated at each dilution
107! 102 107 10—
Influent (average case water) 33 3/3 3/3 1/3
Effluent (average cuase water) 13 0/3 0/3 0/3
Influent (worst case water) 33 3/3 3/3 1/3
Effluent (worst case water) 13 0/3 0/3 0/3
Table 8. C. parvum inactivation determined by cell cullurc!and animal infectivity
Test water Cell culture MPN/mi Animal infectivity MPN/ml
L Infiuent Effluent Logio
fnfluent Eiloent inact(i)\i;(t)ion inactivation
S <56 > 4.6
3.7 % 10° 31 42 2.0 x 10
Average case (1.5 10* to LOx 10% (6.9 t0 90.3) (6.7% 10%t0 5.1 x 10%) (0.9 to 19.1)
T 24ax 10 74 5.5 25x10° 20.2 4.
Worst case (4.8 % 10510 9.7 x 10% (1.7t 21.5) (0% 10* 0 58x 10  (3.9t0427)
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KRSV E W HEREIC KD 7 U T R AR 20 AORIEL
Cryptosporidium Inactivation by Low-pressure UV in a Water Disinfection Device

A.C.Drescher 5

1. W=

B BREE AN T, Z U TR AR DY AOANEEEN OB EIT o, BilREL -
KIEIK & 4gpm(15 L/5Y) THAK L. 120ml/em® DHEHRE T/ Y 7 M 2R PO LERELTE
5 EMMEREI N,

2. Hik
2.1 EERILE

B 1 IR 70— THERETo . AKEKIZ05 AL < 1.0um DRYU IV T ¢ > il
AT K DAL, BHEBENWEEIT 57, FAKBREL 0.INTU BUF, BEil#id 95% ETh -
2o SESVERIRS SRERBHLA 10 281V, EESEIES O T2 S &, ME TOREREICE T
gl& Bz, Kid 15120 THAKL, A= X FEFT spike cylinder WD 7KIE 200mL/53 12T
AL, UATHEDIZ, KEMATE S 2 2HOEEET -, OEKE—E, Sl
TR’ T4 NI =L oTAMETo T2, T4 IVY —ZIRMERICT 2 5. 5 2l
FIAHE, 2 /30, 1050g TOELIEEZE L7z, 1mL £TESI U, BEI1BISRREEEL .
24 I AP G IR 2 17 - 72
22 A—A b

A=Y A NI, TUVFRFELD, 17 AR lowa % AWz, 10*f/mL OilklE 2 D
MAEL. —DISAEIRERRIC. 5213, a2 ba—)VEBRIITWE, idEHIEE,
HPeNZFTV, FH100mL 12725 K DML . spike cylinder NEB LM ATz,
23 YU

Z— A S OFHNEIHET O MEREE L E AW TEM L /2, 4~6 HiRORRBML < ™7 R 2
M UTzo %44 (trip control ,process control UV HRENHIZHB W T, 60 LD X & HW, (KR,
PHE. SARICENTNN 20 IO ZE2/H Uz, SRR OKIE 10, 10°, 107H
DFA—T A b BT ANTBEGEE B2, process control Kid. 10%, 10°, 10MEHOA -2 2 hE<Y
ARG S BTG R, SRS DB T 1~2og DWIRA SNz, F— T A MITT A
e OER S, 2 BRI, 9 2em ORIGKEIIC TR Z1T> 2, ZOMMIE. Sk >
TR EE. N 7 4 JICHOAAIEDS, YL, OS5 RH A L TEALE,
FLUIY O TINOBOMEDEROF A NOFEI THEEOHEZITS.
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trip control 7K & FHWZI5E . BB 0.3~0.6log DIBA DR SNz, T ORI, Hike
WMIBRRFEIZE D AU b0 EBbN 5, S5 Z HESH L 720 process control K2 fEH U 72455,

R LA

iR R DT U, Fie SRR OKERWZIGS, BENOH D4 — 2 A MIkk
HEhiah-orz.

4. *Ei

120ml/em’® DR ERF T B2 E T 7 U T RARY DA< & 5.41og LA EDRR
LI OWABHER S Nz AERIZ. NI TV TR I ERIL D | BRYE THE L 72515
70T N ZRY DT LMERIET > TICTRBRRICT, MELWRETH 2 Z EERL TN,

GURE 1

!
Experimental Setup for UV Exposure of Oocysts
and Process Control
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