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SUMMARY
I. Subject

Development & On-Site Assessment of Oral Preventive and Therapeutic
Agent and Multi-Purpose Disinfection Kit against Sacbrood Virus
Disease of Honeybees using Chlorine Dioxide

II. Purpose & Necessity of Research and Development

The purpose and Necessity of this R&D is to develop and on-Site
assessment of oral Preventive and therapeutic Agent and
Multi-Purpose disinfection kit against Sacbrood Virus disease of
honeybees using chlorine dioxide and to commercialize of developed

agent as well as disinfection Kkit.

III. Contents & Scope of Research and Development

Development & On-Site Assessment of Oral Preventive and Therapeutic
Agent against Sacbrood Virus Disease of Honeybees using Chlorine

Dioxide

Development & On-Site Assessment Multi—-Purpose Disinfection Kit

against Sacbrood Virus Disease of Honeybees using Chlorine Dioxide
IV. Results of Research and Development

Development & On-Site Assessment of Oral Preventive and Therapeutic
Agent against Sacbrood Virus Disease : Chlorine Dioxide aqueous
solution

Development & On-Site Assessment Multi-Purpose Disinfection Kit
against Sacbrood Virus Disease : Chlorine Dioxide fast &
slow-releasing Kit

V. Further Application of Research and Development

Sanitizing agent for the animals and live-stock related facilities

Deodorizing agent for the household and living space
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Journal of Food Protection. Vol. 43. June.1980
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M2d =uel 7lside g

A 1E U] Ve A d%
L2 e g 4%
& U A Ve B

A oFZ Eo A Reverse Transcription PCR & o]&3 &3 A tigk %
A F(E 5, 2009)

“GEHolRuy A& S ¢33+ Ultra-rapid real-time PCR gk o] 7jwdts]
o] 21 (Yoo %, 2012a)
~GEEol Ry A4 RS 93 Loop-mediated isothermal amplification
(LAMP) o] 7= o] 2 (Yoo &, 2012b)

-G B oy A& o < 93+ High performance PCR ¥ 7B = (&
HSAHGER 2013-)

-AY IR EO R Y S o] &3 FF oA oA ST 2 8
43 ATFH(FIFAHGER, 2014-)

S
>
A

o

UM FEEoHFBEE Adstr] 9 g e se] o]
) =3 AUHE

e g =

1’ o
>

£
o
fo
o

32 2

(F9 %3349, 2000-)
—obH kA G Fol R el tE FAH FAY AL ATE SR v 9
“EFW GE RO WAl BH A7 ( . 2010-201D)

“SU) gF ol vholel s ol 9@ AR P Au

9] structurla protein VP1 geneg o]
23 dsVP1 (596bp) H-¥-3} Structurla polyprotein open reading frame o]-&3%F
dsSBV1 (711bp)& ¥k G2 $HZ AAdste] siRNA FA8E F4ste] A&
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A3} siRNA2] SBV @& A 58 &3 Aejo|tt
7. Y F3714Y 5 AEHR : RT-PCRE 0] L3 SBVAS w4y A

F SBVE] 43k genome sequence’} 813 X|W A Reverse Transcription PCR
(RT-PCR)& o] &3l w23 &g npolg) 2 AZFo] 753 Frh

9 #riedidAe FEugtelA FxE RT-PCRE ©] &3 SBVE
AEstAa, 1 WHS A9 AlFT

SBVE AZstr] sl A=9 27 FeHo2REH dEE FHAT. =S
GenBank databaseE ©]-&3l] SBVspecific primerg A% 1% 2™, o] S
RT-PCR& A8t

o] T3l fEluet FEAoA SBVY EAE &AT 5 i, BLAST

(Basic Local Alignment Search Tool) search® %3] GenBankol] SZHHo =
SBV<e}Fe] homologyE <1 3+t

i

......

2=

Real-time PCR detection of SBV in cDNA synthesized with different incubation times

. A7)8tx : Sacbrood Viruse} Korean Sacbrood Virusel 7+4¥ A&g 93
ultra-rapid real-time PCR¥Y 7'&

(e}
*1 = -
2ol forward/reverse primerE o]&3ta] SBVS KSBVE ¥ A& & F 9
ZlgkRo] ZHE AT
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SBV URRT-PCR for the construction of the standard curve Application of the URRT-PCR assay for the detection of SBV

o}, » @Y FSEolRy nlo]# 29 Reverse transcription
loop-mediated isothermal amplificationg o] &3+ A& A8 HAEH AL

[N W o Iw i wm

Ly P L]

Visualization of LAMP products. (A) Fluorescence testing using SYBR Green I, GeneFinderTM, and Phenol red.
After the reaction, a fluorescent dye was mixed with the LAMP products and the color change was checked
in daylight. (1) SYBR Green [; (2) GeneFinderTM; (3) Phenol red; P = positive (with template); N = negative
(no template). (B) Electrophoresis of the LAMP products followed by visualization under an ultraviolet
transilluminator. Lane M: DNA marker. (C) Fluorescence of SYBR Green 1 under an ultraviolet
transilluminator.

FEHolRyye]  {delntolgi~E  sacbrood virus Z  =Z7]7F 26~30nm<l
picornaviirus ol <3} single strand RNA viruse|®, 7+ Al fSWHE7F &
HA EFHUAE ity S5 HOoE A= 1950\ d ol T o x| &3
oz dEy glom dA7IA]  AMAIASZ sacbrood viruse] & 2L wjrE
o] &gEo] YA gom, XAF5H HA gle Aot @A IHAA FS5Eof
Hujyo] 7Hded o Ed ZHE sacbrood virusg E#sle] AAANAH L B3 &
g vlolH AE Gl o, o] WEEotFuly uiolyAE wieFEtr] sl
&S sFA Eo| A wj kS AlxEsta 9;113}.

. FYUSAAGRE . 2F o] EEE  Apis mellifera ¢ §AA AH 4A B

2310 2320 2330 2340 2350 2360 2310 2380 23s0 2400
P et e (b P S koS SO e o SN e I T e ) B c R e i e )
AF463603 CMGMGGGP‘G.R TEGEETTC I‘CCAGA.TP;GCG-A “GGGGG “MGGG-RC-’\.& TCTIGT G-G"AGC&GGETCAGATMTCCACATAGA ""CC FGCCCGCGM
HM237361 CAATAGGGATRAGAGACRATCT GIGETAGATARTCCACACAGATTCTTGCCCECGAA T
HQ322114 CAAGARGEGH ATCAGATAATCCACATAGATTCCTGCCCGCGAATGTTTC
AF092924 CAAGAAGGGAG GCCTCICCGAATAGTGATGGAGGTAAGGGACAACCTGAGGTGGCAGTGTCAGATAATCCGCATAGATTTTTECCCGCAAACGTGETC
Korl3 CARAGARGGGH ATCAGATAATCCACATAGATTCCTGCCCGCGAATETTTC

Kor2l CRAGGAGAGAGT TAGCCTCTACAGATAGTGRATGEGEETALGGGAGAGCCTETGTCGGTGRGETCAGATAATCOGCATAGATTCT TGCCCGCGAATETGETC
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Multiple alignment of the deduced 143 amino acid

sequence of Korean isolates
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Phylogenetic tree of SBV isolates based on

the 429 bp structural protein coding
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-1 2] Loop-mediated isothermal amplification(LAMP)¥ %©]

(Mingxiao &, 2011)

2. %9 Jle N EF
(Benjeddou %, 2002)
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-dE, 35 9 dTolAs AHES FES] & 7EY ALdE s . o)
MAZ nAstE T ks HH 2 ]
TOZ {FHA

QIR A FERT £ ¥ o FFAE BF AW

& GERolrs

2
o
2
oZ
re
-

FE 8ot Ao B3 A= F= FAS FTHEY Lin #HAF @FE |
RNA interference W o 2 od:rLQ T} Curr Microbiol (2010) 61:422—-428

o] oA += second instar larvae of A. cerana with specific sequences of
CSBV double-stranded RNA (dsRNA)E feeding 3l= WHOoZ JGFEolRidy
Hlol# 25 o W&}, o] Z real-time PCR & <135t}

hh

100 ll
o
<l +
® TOr
B
Bl |
g sof
E af
i
m.
20
10F
(1]
Culure time (h)
W dSEV ] +CSEY B dsVP1+CSEV B 5BV
[=J:50 ds3FP O deGFP+CSEY
O CSEY+DEPC. W G PES+DERC-W DO C ol

The mortalities of A. cerana larvae under different treatments. dsSBV1 + CSBV, larvae fed with dsSBV1
and CSBV; dsVP1 + CSBV, larvae fed with dsVP1 and CSBV; dsGFP + CSBV, larvae fed with dsGFP
and CSBV; dsSBV1, larvae fed with dsSBV1 only; dsVP1, larvae fed with dsVP1 only; dsGFP,

larvae fed with dsGFP only; CSBV + DEPC-W, larvae fed with CSBV and DEPC-W; PBS + DEPC-W,
larvae fed with PBS and DEPC-W; Control, larvae fed with DEPC-W. Mortality was significantly reduced
in the larvae treated with dsSBV1 + CSBV and dsVP1 + CSBV compared to those treated with CSBV
only or with CSBV + dsGFP. The data are averages for three replicates. The error bars indicate
standard deviations. Post hoc t-tests were performed for each day. For each day bars labeled with

different letters are significantly different (P < 0.05)
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Normalized VP1 (a) and SBV1 (b) mRNA level (as determined by real-time PCR) from the bee larvae
treated with dsGFP + CSBV or dsRNAs + CSBV at 72 h (for the symbols, refer Fig. 1). Bars with

different letters indicated significant statistical difference (P < 0.05)

718h, 34 BE 5 e MEEFES okt 2

7}. Anses, Sophia-Antipolis Laboratory, Bee Diseases Unit, France

Development and validation of a real-time two-step RT-gPCR TagMan(®) assay
for quantitation of Sacbrood virus (SBV) and its application to a field survey of
symptomatic honey bee colonies.

8BV viral load / individual
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SBV larvae Larvae Pupae Bees

U ged o, 32
Genetic characterization of VP1 gene of seven Sacbrood virus isolated from
three provinces in northern China during the years 2008-2012
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Similarity plot of the SBV—VP1 nucleotide sequences

o 549 A%, 33
An Integrated Proteomics Reveals Pathological Mechanism of Honeybee (Apis
cerena) Sacbrood Disease

& ged oFg}, E7
TagMan minor groove binder (MGB) probe-based, fluorescence real-time
quantitative PCR-&

ol&3 T=E FFEortIE HolH 2z HEW A

ok HEGAI}T e, dEY
Complete Genome Sequence of Sacbrood Virus Strain SBM2, Isolated from the
Honeybee Apis cerana in Vietnam

vl AAdwY ol FHE, nl=

vebd E3E (Apis mellifera)oll A1 9] W&g-oF -3 nlo]# 2~ colony H= A
=

Intricate transmission routes and interactions between picorna-like viruses
(Kashmir bee virus and sacbrood virus) with the honeybee host and the

parasitic varroa mite.

Al FREEAETY, T
Rapid detection of sacbrood virus (SBV) by one-step reverse transcription
loop-mediated isothermal amplification assay

ok 3ok e}, Y&
Infestation of Japanese native honey bees by tracheal mite and virus from
non-native European honey bees in Japan
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A, ke oFuishER
Loop-mediated isothermal amplification for rapid detection of Chinese sacbrood
virus.

Molecular and Biological Characterization of Chinese Sacbrood Virus LN Isolate.

Loop-mediated isothermal amplification (LAMP) products determined by the SYBR Green I color change

% BAS AU, FF
Prevention of Chinese sacbrood virus infection in Apis cerana using RNA
interference

7}. Departamento de Sanidad Animal Facultad de Veterinaria, Spain
One-step real-time quantitative PCR assays for the detection and field study of
Sacbrood honeybee and Acute bee paralysis viruses

2
i

o) wpol# 0] 33k T2 B4

5}, vl 9 9s, e 2E o}
Development of a multiplex RT-PCR for the simultaneous detection of three
viruses of the honeybee (Apis mellifera L.): acute bee paralysis virus, Black
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queen cell virus and Sacbrood virus.

M 1 2 & 4 K M

Detection of the three honeybee viruses ABPV
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4. 9] 53 AR

7} : [PCT] METHOD FOR TREATING AND PREVENTING SACBROOD VIRUS
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Chinese sacbrood

A S22 A3 404 6 ZEIFS FHUlsta, XZEg AOlEFolEY
60 1S FUlsta, A ZF 40914 60 13, AR oFAEAF 40000 A
600 18, Z4F 400004 600 138, S4H4ke] 100 238 W ehE 200 19, S E
A s = 400914 600 T2 SFEFELH S| =9 100914 150 13, & ¥
oaf FHlE =AVE F79 WESEottulEor HAAIE T BHE =2
A AARE I3 7o HlE&S 98 HAEVE E At

tt. [$=] Medicament for treating Chinese bee sacbrood and its preparing
method

T=Y ¥ GEFeottuly g 1A
oA7loA L8 &S =8Fe
g 0.9-1.1& ﬂ%ﬁ‘r,c’d%y— 0
parts. AvpAl =g o]
£ FFA71AL AR AT

2}. [$=] Pure traditional Chinese medicine composition for treating sacbrood
virus of bees and preparation method thereof
o) G3RolRuy wolg 2 Ay AR 57 Bl 2B} B

A1 &5d @ols z4Bel  YyHu Fzd g
cyrtomium ¥g]&7]2] 25-45 & Q1T Lo
£ slenderstyle 7}y wp=9] 15-35 H& 4= 9
2 A9} 15-359] 15-35 o] Ad] wlt)E rhizome.o] EdH1 &
3t 2ol AR I #4F AFE AT AzE dedh @
2g ;e

el E glo] £rdth oFE AY mE ARG W F

o
[\)
o O1
o
[@2]
z
Ao
i
P
e
[m o
1o
—
ol
o
[$2]

g
i

N
it
[
=l
)
i)
o
o

K
Or‘b‘
2 & % ox o e o .

MooE Y PN O

ul, [Z=] PCR (Polymerase Chain Reaction) and fluorescent PCR rapid
detection method of bee sacbrood diseases
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ol Atst 4 OFH Y Wt (4 Olatef a4 HTHY F7HES)
R . looo q@-
Zr, :
~ 100 - = gog - -
80 - d v
m] —=—100ppm = 00 \ —S=100ppm
=
5 ° ] M Lﬂg 400 - -200ppm
b [ U 200
v i
20 - Al
00 — 7T T T T
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Figure 1. %3 #F35° w3t ojstda AdAH7}, olitsda A
02 4FA)Y F5B)Y BEE FU

2. o|tstd 4o AW IT (C|AE A FHALH)

B#7|7e] g o4ksd 4] w5 WIE FUstr] Hal olitsldE A A s
Bz M2 HAAst= APE FPsAh

50% A®EF 32k F/Hl 2000ppme] o]4tstd A5 100ppm, 50ppm, 10ppm.C.
2 747} 3] A5kt

g ar o)Akt A A NS Ay Ysle] Tall beaker(200mDel| 3% FH{<
100ml, AAT &d 4mlS 2L T g ot slZHF(Potassium iodide, KD 2g3}
Acetic acid bml& ¥+=th

a8 HAelA 10ExE WAg Fo AAISF 0.IN A A E F(sodium
thiosulfate, NaS,03)& ©]-&3td 2438t tHMetrohm). @& o] Taixl § A
Al AF2 (A A FZFHmD*1/ A A 8- ZF(m1)*0.001349 *100(%)S ©]-8-3t] o]ikstd 4
TE(RE SHsAT

ojxkst A AE 3% FAO0Y), At 39 F, 5Y F, 7T Fo FHABEAL
H ARFAF 33 SRl AR ol4kstd A E oo A% @ o] FE FET}
AR FolA & S Buh

FE, B ATE AFS o%ﬁ‘r’é‘w, EZE st B & A9, EF 2,000
ppm ©] obd, 100 ppme.Z sl AF3} oW, vx WIS WA & F g
}.

a8y ol4kst A4S 1f 5474, open space o WA & A, BAFCE F
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, AeolE FHe dol=24 (hydroxyl , -OH) 7]7} £o] o], o]4ks}
FTHTE IINT o Bo, ¥57F o A4S "

bl RgE A HEE Fe F%( 100 ppm) AFSZ F
A 7

o0& 3L
S ©
& Foli= 7 U ool AR o4k} A FEgo

=

Sl

Table 1. 3 A3 7 (%)

Mo AFE &9 | oA AL 9% A 0o
0¥ 3d 5¢ 74
100ppm 98% 100% 72% 27%
AL 50ppm 50% 41% 33% 25%
10ppm - - - -
100ppm 106% 96% 89% 54%
32 FFF 50ppm 62% 52% 46% 17%
10ppm 16% 15% - -
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Figure 2. o]4tslE4 AL HIt, T E o894 E IS AMGY HAAAE
I ABO), v=E oisd4AE INT AFHFST ARZEIY DBEL. A
100ppm ©] A3} 4+50% A eHE, B) 50ppme]Ak3td 4+50% 2 5, C) 10ppme] Ak
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AP WA ol4kstd 47k SBY AE
g JEEAE F987] sl e

<

7}. SBV suspension A&

FEHol Ry <l mlo]z} <l SBV(Sacbrood virus) suspensiong 7l & ApoFey
of 112 34sted AHeH FFolA 20uE AT GFEottay 4
& fEsq

SBV suspension< Conventional PCR %! Transmission electron microscopy 2<%
2 F3) GEuolrugel ol e % ARE PBSel ¥alshi, 0.45um

=1}

2 0.20um syringe filterg AF-&all Al filteringAl A F=1]5FS -

0

Figure 3. SBV 4422 #A3E Y F35 ASZREH JFFEoI59d
vlo] B 29| £, sucrose gradient (10~50%)2 <3Y3le] 40%5oll A wlol& =~

< o<l

100 nm 100 nm

Figure 4. SBV ¥A4°o =2 #Agd ¥ {3 A& W Korean Sacbrood virus

_49_



(KSBV)¢] Transmission electron microscopy &< A3l, picornaviruse} & el 4
FA S A 27.8+40.4 nm =Z7]9) HpolEl 2 JAES 9l

oo dedd &

dEadE 2 FF W violglx EEE fste AR ofE#ElE GINE
Buffer(200mM glycine, 50mM Tris, 100mM NaCl, 1mM EDTA, pH 7.5l )3}
o] 0.45um ¥ 0.20um syringe filterg AF83lAl filtering AlA AEE FHISIA
}.

a8 al 2s, 3s ON/OFF, % 30s &%+ sonication AlZl %, 10%~50% <l A
sw4lti rotor, 32500rpm, 15hr 7S =& sucrose gradientE <33Tt
(Beakman).

sucrose 40%°l 4 Hpol#| 2~ F& &AJsIA oW 40% FolA ulolzlx~ F& 7
3] TNE buffer= 54 3233}t

a2]3l sw4lti rotor, 32500rpm, 4hr 2o 2 7lglekS Hio|H A& SF/HRTE T
Ao ZM  sucroseE  AASIAT.  EEl® SBVE  Transmission electron
microscopy (TEM) #<%3}o] picornaviruset Fef& FAES A 27.8+0.4 nm
A71¢] HpolE 2 JAEES FlstH o™ FFo] SBVel HAHUFS 0

AT

Figure 5. B38-olRdo] AF ZEd e ARE RH F58orEHE
vlo]g) 29 &4, sucrose gradient (10~50%)2 3 sle] 40%Fol A vlo]z

= %9

_50_



awT C

Figure 6. U374 ¥ 3 W Korean Sacbrood virus (KSBV)¢] Transmission
electron microscopy &AL, picornaviruset HEejA FAAES AW 27.8+0.4
nm =719 volH 2= JAES &<
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H]—O]f—ﬂ/\_,] A3y oz =
Sol ti3k A&atn AR aRAZ
c M

u}2hA % H% 2 9]
q

D. AF4Y =2 fdd N

v B ol E AMEWSFE 24 well plateZ %3 F 31C, 90% &%
ZZ0 A wjFstRT. M A-FAFA(D-glucose 6%, D-fructose 6%, yeast extract 1%,
Grace medium 33%, Royal jelly 50%)< i =1 cjdg oA 1004 o AFsIAT

Q). 249 gl FSEorFHE Hiol = £

A = EFEA T Fd FEEotuly ulolz o THE cfEEE
PBS(Phosphate buffered saline)& 3 7}ste] wtpApr= #23) s ch

#ANE 0.45um, 0.2me] AR BEHE o] &3t BHT £ niold =&
s=A1717] 93 Centrifugal filter units& AF&3Fe] 32500 rpmell A 15A17F L4
2 $ 5% volg s FASAT

Q). 249 gl FSEorFHE HpolH = T4

i

gl e 53 FEEort A HolHAE W] = R A4dEA F 3
Z

@). 24 fdH ] FSEoHFHE HpolH = T4 Fel

Real Time PCRHY& o] &3}l wHlo]z]~
220l =218 AAHo R 3l Y
A A vlolE 2 HF oA FEEolR )

Ak ot

o] FX%(copies/n)E SHFOEZMN nHfo|
%% ol R ulolH 2 HIHFT M
H A

Hpol# 29 fold Qi F4e §
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494 54+ 64 %

Figure 7. iy AL A3 F LHE H
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Figure 8.

A)

(B)

4,00E+01

4,008+ 02

4,00E+03

4,00E+04

4,00E+05

4,00E+06

Hlo] g 2 Z24]391S 9§ Real Time PCRY &9
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OlABIE A SBV ZH @

42E B

TEE g

108

— olatsteiA 2t 2O
MEE 9 SBV HZO

Figure 9. SBVZ i@z thd ojitsida E5B7F 41

Table 2. o|4t8lg4: AFH/MEE, A5 AEE
=

48 HEE ()
-1 day 0 day 1 day 3 day 5 day 7 day

HZE = 94.4 94.4 83.3 83.3 83.3 83.3

SBV #a# 100.0 88.9 55.6 50.0 50.0 444
SBV Zt<d

SO MBI A FAE| 100.0 100.0 944 77.8 66.7 55.6
SBV ZtH

SO|MBIHA BHE| 100.0 100.0 88.9 66.7 61.1 55.6
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1000
80.0 —4—y Zroa
Wi oo *zus
w CEEAAEE
- S “zgieHeE
200
2.0
1 ] 1 5 day
Figure 10. o]4t3ld4 S5H7HAY, A8 AEE 1dH=
Table 3. o|4t8ld4A BESH7IAE, 8y HEE X
H 755 MEE %)
-1 day 0 day 1 day 3 day 5 day 7 day
g2 100.0 944 944 944 944 94.4
SBV Ztd 100.0 88.9 88.9 444 444 27.8
SBV Zt<d
SOlAISI A FAa 100.0 100.0 88.9 72.2 66.7 66.7
SBV Zt<d
LO|ASIIA B 100.0 100.0 944 83.3 77.8 77.8
1000
. BODO - T oHEEE
£ e
a1 500 - LETERHIZ
=0 1 T ZEeEHEE
¥ 40.0
oF
200 -+
Q.0
-1 o 1 5 day
Figure 11. o]4}3td4 25987 /5 AEE I1Y=
o A9 A8 R AEE W KSBV #3a 2EF
79 3t olitstHA EeHUIEES X 3 A3 Aed oY E I1F EE

samplingsled PBSoll A3} S T
Viral gene-spineTM Viral DNA/RNA extraction kit(Intron)&
150l o] A1 Total RNAE F&31

_57_

ojgste] Al
% Superscriptlll First strand(Invitrogen)=




cDNAZ &A43tgth. 18] Hot tag PCR Kit(Enzynomics)E ©| &3] PCRZ
Fsta A719F3ste] DNA =g &3ttt

PCR A3< 913l Ar8-3 Primer= KSBV F
5-CATCTTCTTTAGCACCAGTATCCA-3’, KSBV R

5-CATCTTCTTTAGCACCAGTA

TCCA-3’¢]™ Predenaturation step 95C 10min(Icycle), 95C 30sec, 60°C 30sec,
72°C 30sec(40cycle), Final extension step 72C 10min (Icycle) ZH S & PCRE&

st

I A el wlE] ga+dA YT, FE+FA o] F KSBVY fHAt
e B 28 EEd fAAe] s ARFEAsH7] 918k One step
SYBR® Primer ScriptTM RT-PCR Kit II(TAKARA BIO)E ©]-&3}o] Real-time PCR
< FH3ATH

Real-time PCR %712 42°C 50min(1cycle), 95°C 10min(1cycle), 95C 30sec, 60C
30sec, 72°C 30sec (40cycle), melting curve analysis step 65C ~95C o]},

of
o
=
ot
2
>
N
X,
oft
i)
do
o
fo
7~
wn
oo
<
N
g
£
ol
ye
frt
kol
i)
i

Table 4. FrAASZFA ASE 558 Hrol2 = F4A Primer set

PCR
. Primer .
Virus Primer sequence (5'—3") Product
name
(bp)
KSBV KSBV-F GACCAAGAAGGGAATCAG 193
KSBV-R CATCTTCTTTAGCACCAGTATCCA
CSBV CSBV-F GGATGAAAGGAAATTACCAG 196
CSBV-R CCACTAGGTGATCCACACT
2306 nt 123bp 2428 nt

EQ3221l4
EN237361

ruler SRR 230N B0 30...... 2330....... 2340...... 2380 2360......2310....... 2380......2390. ... 400...... Ul0...... AR 2430,

L ek, ERLEUNERLL
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Figure 12 . The location of detection primers on KSBV genome.

KSBV

72 SBV U
M onga  opmzy  + —

1500bp —
1000bp —

500bp

300bp
200bp

100bp

Figure 13. KSBV ¥4 <z #FAAFH ¥ DNA 7|95 23

KSBV
48+ 4G+
M wze 29 #8282 + —

2000 bp

1000 bp

500 bp

200 bp
100 bp

Figure 14. o]43td4 E%%7E A odd #AASF ¥ DNA A7|9F A3
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Amplification

200 T T

]
o 9

- o =J

Cycles
Figure 15. SBV Z+@ A& & ol4sld 4 B/ A WA 4F, Real-time
PCR #F3x SEJ4A

Amplification n

1600 <+
E0D +

E 00 i

400 4 2 / ¥

00 + )

— - ~ g =

o : et 1 . —=r :

0 10 20 30 a0

Cycles Log Scale

Figure 16. SBV 7+ A& tig o|&3ld 4 %% 7 F WA A3, Real-time
PCR fAA FFIA

Table 5. SBVZAE A& tigt A ¥A o|itsldALEFH7} 4F
Real-time PCR A%

Target Sample Ctd Expression Expression SEM Exp[?::;iegEM Mean Cg Cg SEM
b-actin HIZE -4 =1 * 16,09 0, 00000
b-actin ZE-EE1 18,15 0, 00000
b-actin 2E+FHE -E 21 17.67 0, 00000
b-actin AE+=HI -4 81 2779 0, 00000
ksbv HIZE-2281 * 1.00000 0, 00000 0,00000 37,57 0,00000
ksbv g2 307218,67549 00, 00000 0, 00000 22,40 0, 00000
ksbv eHE+ERE-E 81 5294, 41849 0, 00000 0,00000 2n1e 0,00000
ksbv Hg+FRel-dE1 2246522243 .00000 0.00000 35.81 0.00000
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- _— = <
Table 6. SBVEY %ol Ui o|4BI2EEHI T WA 4
Real-time PCR A3}
Target Sample Cird Expression Expression SEM R, Mean Cg Cg SEM
Expression SEM

b-actin bHiza-d=2 * 15, 28 0, 00000
b-actin HE-E282 17.01 0,00000
b-actin ZE+EFHe -2 22 15,18 0, 0ooao
b-actin ZE+=He-E22 16,58 0, 00oaa
ksbw HEZE-2=22 il 1.00000 0.00000 0.00000 3536 DO000
ksbv “3-d=22 50546.07854 D.00000 D0.00000 2145 0.00000
ksbv HE+Ex e dE2 210108 0.00000 D.00000 3418 0.00000
ksbv HE+Exe-dE2 70.04274 0.00000 0.00000 30,53 0.00000

Tabel 7. SBVZAE A& st o]43lg9 48 5% 7 43 Real-time PCR 23}

Ry
1st 2nd Average STDEV
HIZE 2 1,00000 1,00000 1,00000 0, 00000
ZhH 2| 307216,5755 | 50946,07554 | 179082, 327) 181212,0204
ZIA+FE 2| | szad,41540 | 210108 | 4148 259736( 5363, 0R3GTE
2t H+=T 2| 2| 22450,22240 | 7004274 | 11265,63262( 15835,61189

5 O| M3t A HEHIHA L)
E 400,000 -
o
E 300,000 -
%
§ 200,000 - W KSEY
=
£ 100,000 -
5
2 0 — e el
2
- s x x s
= % A SR>
¢ ! LN e
@\b & &F 2
L {}8:
4};% ':}“"

Figure 17. SBV Zd A& i o394 S5 H7IH4EE
Normalized gene expression “L&j=



RFU

Amplification

TS I E R DR P S N . =

o 10 20 30 40
Cycles Log Scale

Figure 19. SBV & 5l tid o|tsld4s a5H7 5 AA 49,

Table 8. SBVZ fr=5oll tha A WA o3 daasHrt 43

Real-time PCR #AA FZEF4

Real-time PCR 2%

Target Sample Ctrl Expression Bxpression SEM Eq:?e?;l?;liﬂegEM
h-actin HZZ-5&1 z
b-actin ZHa-FE1
b-actin ZHE+HAHe -5 &1
b-actin I+ HE-FE]
lezbv HHE-7E1 * 1.00000 0. 00000 0.00000
ksbv ZE-7E1 122833,33328 0, 00000 0,00000
lesbwv Ha+HAe-7ET 15648, 18533 0, 00000 0.00000
kesbv dE+EMel-mE1 12077039 0, 00000 0,00000
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Mean Cg

16,34
15,73
17,85
24,02
36,96
19,45
22,27
I3

Cg SEM

0,00000
10.00000
0,00000
0,00000
10.00000
0,00000
0.00000
0.00000



Table 9. SBVH Y 3ol i F WA o3t dia5%7 43

Real-time PCR A3}

Mean Cq

34,88
151
18,88
2046

Target Sample Cd Expression BExpression SEM E:p?c?;s?;:egEM
b-actin Hzg-2=7
b-actin ZH-2g2
b-actin 2E+HE ML -RELZ
b-actin DEEF L -SE?
ksbv HIZY-FE2 1.00000 0,00000 0,00000
ksbwv zH-RE2 E42700, 49467 0,00000 0,00000
ksbv LH+THE-FE2 332505, 65475 0,00000 0,00000
ksbv LH+ZHE-FE2 156234, 0A6AG 0,00000 0,00000
Tabel 10. SBVZE 3o 3k o|43tg9 428571 43 Real-time
PCR ZA# HAF#k
1st 2nd Average STDEV
Hztd 2 1,00000 1,00000 1, 00000 1]
#HH | 1228535,533528| 542700,4947 332766,91393( 296890,917
ZHEEE 22| 7o645,18533| 332505,6545 204076, 92004 181625, 6584
ZHA+ET 2| 2 120,77039| 156234 0263 18177, 42863( 110388, 7347
5 O] MStHA FEHIHGS)
% 700,000 -
-]
2 500,000
-1}
2 500,000 -
&
- 400,000 -
a
2 300,000 - e
E
5 200,000 -
=
g 100,000 -
E a — . e
&
X L
&g F P
& o) B
A '\I:%}
& &

Figure 20. SBV &g #5cl & o|isd4 S5H7H4EY,
Normalized gene expression ~L&]3X
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Cg SEM

0.00000
0,00000
0.00000
0,00000



4. oF9] FTol ek o] AL T EOHEIE HiolH X
A &% H7F 4F

ofe) YFHolRH LA Barol i oA sl &S FAd] st 4
S YA

B2 47 AT A A0 noD), A A XHAT), vl4d (ol noT), vlZH
A7 %X Fnol Doz ro] et

FEEORIY AA S FEISIste dE oY 4L W BY £ f
Asta 50% eS| SBV7} 1x 10"° copies/ml HEE FEEolRuy A of

el fANL FAste] 2 Bo] FFOE szeo] AEHAL
A s A ol st AR A AFAGO%ERE) 0L Tt AT,

A

Estglon A3 23, o]ikstd aAlA

= IS
H w7 T HIA X (0 noDell Hlg) $e
1

o] ATE F3 ol4shALst KSBY 7 A AAE o

N

Ao Bz

Table 6. o] FFoNA o]itstd 4o wpolH 2 4 YA H7F A3 d

)

Mean Number of Dead bees/daysl Mean
G Number of Live L treat.
*k
POUPT | pramesss | -1]0-4 | 5| 6 | 7| 8] 9 | 10 | 11| 12 | 13] 14| " | Rate(@)
at dayl4

I noT 2X3 0 0 06| 1.2|7.8]|9.0 21.0 | 17.2 | 6.3] 10.2 | 6.3| 2.1 23.2 22.1

IT 2X3 0| 0 0 ]03]|4.2|5.1| 14.7 | 182 | 2.1| 3.3 | 3.3 1.8 629 55.6
nol noT 2X3 0 0 0 0 0 0 0 0.3 0 0 0| O 81.3 99.6
nol T 2X3 0 0 0 0 0 0] 0.3 0 0] 0.3 0| O 77.4 99.2

¥ [ noT: 79 vIAATE, [T 497 AA, nol noT: Bl nol T: 8]
| A
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=
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Figure 21. oF9] M Fo|A o]4tstg 4o vlolgix I AAF H7F 48, 93t
H 4 FJF a2z

O] tH2tF 4 Me|of b E S ESE Hl 1

100 -
= B0 -
il
Ml &0 -
=0
E
- 40 -
-

a

5

= 20
a

=2 | E| 20 noT) TET HAT (T

Figure 22. o]4b3td4 AP 7o @& YEE va IYP=

1
Gy
=

o
™
gy |
~

Figure 23. 2= o] H}HE o] &3 WS EoFAH | HF



Flgure 24. AA & 5 AL A% 2H) 78 24

A2 A EFEH ZF o FHH A P AFLE 43
#7Hlow-cost) ©]4H3  HA A&, A3
(slow-releasing) A& 4&%7] /N

ol otk

1. o]4k8l g4 A4 AW (slow-releasing) -8 4%7] #A|=- Dual Type
7}. Dual Type &%7] 7+ % g

obg] Fig. 25 & =404 & & Qlxc| Dual Type &F71& =49 LE&FH
Tl A o]itstAALE /}léé}ﬂ] WEete 1xtd o2 ¥HEe WREHH S
otal, 219 & A T = oitstdAE Y7 AGilica ge) 3 &4
(activated charcoal, granula) o &2FAlA A A3] ®W=(slow-releasing) AlZ o=
A ZA71Ho R St d 2 HF WEE volg 22REH Addte dEE A
A = A

B o

il

o]2k3} dA AL MW (slow-releasing) A8 4A=7]9] dimension & o} 9}
Zom QAL okad=z A=A

7F=2 12 cm Zl°] 5 cm E°] 12cm (2% WE Zo)])
oj4kstd & WAL ofefje] oY 1A WHo| Jhesiuy, B AFoAE ofd &4t

U E H(sodium chlorite) , sodium dichloroiscyanrate, <34Hcitric acid) #F
W2, & 3-component W21S A E AT
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3NaCsN3OCly + 6NaClO; + 2R(COOH); — 3NaCsN3OHz + 6CIO, + 2R(COONa)3

71E} o]4ksl A AY4F process

& A4k process

Z2NaClO; + 4HCl— 2ClO; +Cl, + 2NaCl + 2H,O

& AY4F process

10NaClO, + 5H»S0O4 — 8CIO, + bNaSO4 + 2HCI + 4H,0
5NaClO; + 4HCl— 4CIO, + 5NaCl + 2H,0.

Cly (g) + 2ClIOz (ag)— 2CIO; (g) + 2Cl (aq).

Z2NaClO; + NaOCl + 2HCl— 2CIO; + 3NaCl + HyO.

A7) B3 W2 (eletrochemical)
Clo2- — C(ClO, + e

O =0

Lzl

OOODOOAC

sea sand

sodium dichloroisocyanurate
sodium chlorite

citric acid

silica gel

activated charcoal ,granula

water

Fig. 25. 0|48} Q4 A&, A3 (slow-releasing) A8 A£2E7] %
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A7) o8 W] FoA FAPOR YBI BT Ao, Ao eAd
Hk-g-o] Al&sla, 4=8-0] 7b 93k Ao & 3-copmponentS =i &5} 34t

7] Dual Type ©|4tst g4 414, A& Slow-releasing) A& A 7]4 B +
o= H3ldto] 1.5 cm Zo|Z sea sandE AL I Yol o]4k3
45 EZ 3F5& A=Z HE3A &4 =

% Al 3 cm Eo] 2 sea sandE ZHH S =

¢7] Dual Type o]4t8} da A&, AL low-releasing) A& £571¢] A
o= Haldol] 1.5 cm ¥o|E sea sandE YL 1 Yol oj4kstd 4 vt
A8 4 3585 A= HFA LA &

1% A 3 cm E°]E sea sandE A YE=

A TEol= AWE (low-releasing &< 913te] o]ibstd 4 Faeo] 953
Al 2] 7} A (silica gel) 20 g ¥ &4 EHactivated charcoal, granula) 15 g2 =
o}l =t}

A71A A7t
S EE &

SIS )

257 kite] 7hedlo] AuE B B 954 2L Aen shed s 9
WU Eo] AB T¥o= zFH 1A4%ow miE HAF, o5y s B
g 3% Az g
S EH HlE o)A Av EAE T, B FEAE FEAV gloeEE nuE
WEE L, ATHAAE FHAN FAATA AN BEAG

A7) AE7) kitol| A, o
71%’4611 7t2, Zol], o %‘31 65 cm 371.4 chamber Olol] AE7]
% =

o
T
i‘l
nR
I-UE
0:::
op
(o
it
OJ
L
o
0,
2
R=)
(l
ol
L
oY
o
Ao
ol
ol



chamberoll A SAHSATHE T4 & AT 14 E=)

oAbzl 4 o] A Hlolgl 2 ¥E HFOEE Ogata N 59 =ES Fxdlo,
ol 87} gl S 7ekste] 0.03 ppm W & & 71Fo 2 YT
J Gen Virol. 2008 Jan:89(Pt 1):60-7.

Protective effect of low-concentration chlorine dioxide gas against influenza A virus infection.
Ogata N, Shibata T

3NaCsN3OClz + 6NaClO, + 2R(COOH); — 3NaCsN3OHz + 6CIO; + 2R(COONa)s

EA (MW,
gz “)( W E9S Es %9 (g)
sodium chlorite(80%) 90.44 6 1/1000 0.66
sodium
) ) 219.95 3 1/1000 0.67
dichloroisocyanurate
citric acid 210.14 2 1/1000 0.42

Table 7. 98 3F9 FU4F (1/1000 =<)
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< 54 105 154 20% 30% 45% 1A%k
1/1,000 0.6 1.0 1.0 0.8 0.5 0.1 0.05
1/2,000 0.5 1.0 1.0 0.8 0.4 0.1 0.1
1/3,000 0.3 0.9 0.9 0.6 0.2 0.1 0.0
1/4,000 0.3 0.8 0.9 0.5 0.1 0.1 0.0
1/5,000 0.2 0.5 0.5 0.3 0.1 0.06 0.0
1/6,000 0.2 0.4 0.4 0.2 0.1 0.04 0.0
1/7,000 0.2 0.2 0.2 0.1 0.05 0.02 0.0
1/8,000 0.1 0.2 0.2 0.1 0.03 0.01 0.0
1/9,000 0.1 0.1 0.1 0.06 0.02 0.01 0.0
1/10,000 0.1 0.1 0.1 0.04 0.02 0.01 0.0
Table 8. 95 3% HiFE £ & o]4k8ld 4 chamber W #& % =(ppm)
Z74 AU limit : 1.0 ppm
59 o] Zagtduel, olitsdie] HEFE g
olE, 989 ¥Fo] W, o]F°] A HEEE doA, oS HAE LAY
= AF g5 i 7iQdgtt
ANE uFsHE, AL By ZFH g8 AldE | F AE53 ¥F A=dE
1/1,000 el 4 1/3,0008 =7} AH3 Ao = AtgHT
a8y, HHAY Tg 1EEY wl vt soidn
1.2
1
e=@==1/1,000
=f=1/2,000
0.8 A
==fe=1/3,000
=>=1/4,000
0.6 =3k=1/5,000
=$-1/6,000
0.4 w1 /7,000
e /8,000
0.2 1/9,000
===1/10,000
0
582 108 158 208 308 458 1A|ZE

FIG.26. 95 39 vl ¢ mE o]4+st 4 chamber U] WE5=(ppm)
Z2 Hu limit : 1.0 ppm (X143 B 73)
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@ A% L2y (A 78) 55 &4

£57) kit B2 YW F 2AHOE AgE WA oJusds PEUS
chamberelq ZAATHE F<) F @4 14 ¥=)
ol iHEta] A ol FEe] EEO

s
ol &7}

2 1o

3N8.C3N30C12 + 6NaClOz + 2R(COOH)3 — 3NaC3N30H2 + 6C10g + 2R(COONa)3

B )2k
As o 24 RS #%He)
sodium chlorite(80%) 90.44 6 1/1000 0.66
sodium

) ) 219.95 3 1/1000 0.67
dichloroisocyanurate

citric acid 210.14 2 1/1000 0.42
Table 9. 95 3F<4 FYZF (/1000 #i5)

H = 1 2 5 10¥ 20¢ 30¢ 60
1/1,000 0.7 0.6 0.6 0.6 0.3 0.3 0.1
1/2,000 0.6 0.5 0.5 0.4 0.4 0.2 0.1
1/3,000 0.5 0.5 0.5 0.6 0.5 0.5 0.1
1/4,000 0.5 0.5 0.4 0.4 0.5 0.2 0.1
1/5,000 0.5 0.5 0.3 0.3 0.2 0.2 0.1
1/6,000 0.3 0.3 0.3 0.2 0.1 0.1 0.0
1/7,000 0.3 0.4 0.3 0.2 0.1 0.1 0.0
1/8,000 0.2 0.2 0.2 0.1 0.1 0.1 0.0
1/9,000 0.1 0.1 0.1 0.1 0.1 0.1 0.0
1/10,000 0.1 0.1 0.1 0.1 0.1 0.1 0.0

Table 10.¥ 5 3F9] v B¢ mE o]4+3ld 4 chamber V] W &% =(ppm)
=4 At limit : 1.0 ppm
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0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

19 2y

o)
ne
N
o

]

204 30¢ 60

=4—1/1,000
=i-1/2,000
=f—1/3,000
—=%=1/4,000
=k=1/5,000
=®-1/6,000
e=}==1/7,000
====1/8,000
1/9,000
=0-1/10,000

FIG.27. 98 3%9] & £ w2 o]4384 chamber Y &% <(ppm)
Z22x AY limit : 1.0 ppm A% A 78)

A AR R, Q5] o] Aot duiEh, oviEdad WEFE

2. o|&3 d4& A4, AWF(low-releasingd A& A%7] A X- Single

Type
7}. Single Type 45719 X %Kshape) ¥ T+=

obef FIG.26 ¢ E=24lolA & 4 %] Single Type 4=7]+= Dual Type
A577F olF FERE LEE B 7Y oA AE A&ESH HESk 1A
Ao g WHFo WREIHMHE 4£F3ta, =49 9F A 7oA & ol4tsdAa
= g7} A(silica gel) ¥ A eactivated charcoal, granula) ol &F2AA A A]
“l I+ =(slow-releasing) /\] 24 A7Hog Z2Ust= W 2 WE YRZ b}
ol AERE AHete AAH P‘I‘Oﬂ Gd FEEA oS HALE WE

i

Hﬂlo

5, olitstd4E TAstes 9=t x9d Ae)FH | =d& EThxE
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ol AHE A Alzstar, W' Aol 71eel e A
12

= WS 100% D1, AW BEAE AL B84 95

(75%,50%.25%.5% &)

A-shape 4%=7] Kit

B-shape 47| Kit

C-shape 4&=7] Kit

Single-Type  ©]4t3} d& A&, A3 (slow-releasing) ZHE A257]9
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dimension & o}egfe} om A=A PPE AZE T

A-shape 6.0 6.0 100
B-shape 4.5 7.5 100
C-shape 5.0 7.0 100

Table.11. Single-Type 4%7]¢] dimension
1. Single Type 4£57] o]4tstd4 ¢ =

ol4tgt A A WAYS ol o8] 7}x] wWH o] 7bEsky, Single-Type ©]4+st 4

2 A& AW Glow-releasing) A& AZ7]dAE §%5 2 BRAS 135
9] oks =9l | old A4 UJEF(sodium chlorite) , T3 4H(citric

Al

ey

[ef
, & 2-component *¥41& &5t

15NaClO; + 4R(COOH); — 12CIO, + 4R(COONa); + 3NaCl + 6H,O
o714, 27] Dual-Type ©]4t3} A& (slow-releasing) 2§ A%7]

Ha 4l
o} Single-Type ©]4ts} |4 214, A¥P(slow-releasing) A& A5719 T8
g Apols, I TR ofYe, ol4kstd 4 A Al Ut

I

juh B

Dual-Type 4Z7]& AFol ol4tgd4a A 855 5 Y, LHAHESH
E7F FAADZE AR AR == k.

Single-Type oA+ 100ml E&}
= B 2x e HIME

Mg ™

%, RHAESY B/ FAME AS Ao 2% B0 24 Sepay §7)
of Folste] G e] £8L Aeds A7) Wajolth

o, AFIE AT 7%, H¥s 1T Ao=A, v A(geDdt AE AT,
StEE, 15 E¥el ool A2 & 7 wWE

b~
%
o
oo

B Ao A sh2d Sigle-Type &%7]= A(geDdtet FAlo] o]4ksted
T+ Y=, sodium chlorite ¢} citric acid 7} BlZ4 A HH-&5HA HEZ |
AH27E A(geD3) st7] Aolle ol4bsdArt WA e Aol 2
Hyo] 2d o] 7Hs & Zloltt
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L

cotEd A B, WEF S

471 Single-Type 4~=7] kitell4, &7] shape ¢} ©]4ts}d 4
o & =3 AFFTAE FAY Gl wE IS AN =,
65 cm =7]9] chamber <tol] A%=7] kitE Y

Z=27]: u|= RAE A} A v PGM 1187

i

D A& 2 = 4

Single-Type 4%7] kite] ZA(geDs} W2l we} o]itsdAE  AlgeD) “GH
oA YA T = - S 100% open 3+ T w4 o|akstd 4~ WEokS
371 74 chambero| A SA A HA(geDs}t & A+ -4 E=).

1EFFA FAZE =W TPY A GE 800F<} GS 10001 F71A1 & AR&-3tH ot

_ll}l

ojrtst Ae] A wpolE 2 TR EEFOEE Ogata N 59 =&& FH=zdto,
Hol 37} i Ae 7etste] 0.03 ppm W] &S 7IEoZ 3FATh

15NaClO; + 4R(COOH); — 12ClO» + 4R(COONa); + 3NaCl + 6H.0O
f714r0. 2 & citric acid(dA4h 3 oxalic acid U r|AHS A& T
adipic acid & =°l 3t &3l =7} @Fo} AF&3HA] FUTh.
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@ Citric acid & Z&F45A GE 800F A& W&%

A= E (A 3-8 )ml Hl = Hj = FAaF ()
sodium chlorite(80%) 50 1.5/1000 2.6
citric acid 50 2.4/1000 2.0
Byt P
LT e T ] 50 35
GE 800F
W= 24 7 100% open
Table 12. 98 2 9 31&FFAH X9 F4dF
sodium citric A(gel)
chlorite acid 5% 108 158 205 30% ol hkstd A
(g) (g) 5% (ppm)
2.6 2.0 0.7 1.0 1.0 1.0 1.0 9,106
2.08 1.6 0.7 1.0 1.0 1.0 1.0 6,231
1.69 1.3 0.3 0.2 0.2 0.2 0.1 4,281
1.3 1.0 0.1 0.1 0.1 0.1 0.0 1,911
1.04 0.8 0.1 0.1 0.1 0.0 0.0 804
Table 13. 98 2& 9 13544 42 GE 800F9 E<d wE ojAgd 4
chamber W %25 =(ppm)
) Z<EUS
A5 o] AT ddue}, ol4ts A4l A(geDW FE7F 345 Ak,
o|AtslH 40 W= gHx FASHA ZHASt)
oz, 989 go] W, olF0] WA HESES PoA, o|istHAE WA AT
= AF &9 i 7118
AN}E pFSIA, & A FEFHo= AHAZEe]  sodium chlorite 1.69 g 3}
citric acid 1.3 g o] F4d3 ASE AlsHG
@ Citric acid & ZEFFASTA GS1000I AHE W&
A= (A 3-8)ml Hj 5= Hj = FAZ ()
sodium chlorite(80%) 50 1.5/1000 2.6
citric acid 50 2.4/1000 2.0
LS FAFX
AE AT 50 35
GS10001
W= 24 7 100% open
Table 14. 95 2% 9 1&5F4 A9 EY4F
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sodium citric A(gel)
chlorite acid 5% 10% 15% 204 30% o] 4ks}ed A
(g) (2) % (ppm)
2.6 2.0 0.6 1.0 1.0 1.0 1.0 8,236
2.08 1.6 0.6 1.0 1.0 1.0 1.0 5,900
1.69 1.3 0.3 0.2 0.2 0.1 0.1 3,984
1.3 1.0 0.1 0.1 0.1 0.0 0.0 1,936
1.04 0.8 0.1 0.1 0.1 0.0 0.0 902
Table 15. 95 2F 2 IFFA A GS1000I18] T wE o]iksig A
chamber W %&% =(ppm)
=24 Hd limit : 1.0 ppm
) Z<EUR
A7IME dE o] A o me, olitsHie WEHE FAad
ole, 989 o] W, o]0 WA HEES PO A, oRISIIAE WA AT
T AF 89 i 7103
ANE @A, A& FA FH= A HA e sodium chlorite 1.69 g 3}
citric acid 1.3 g o] HA3 Ao = Alzdg. o, 1FFA A GS1000l= GE
800F o wlal] o]itstd A WA, ®EsFo] =F YolH T
® Oxalic acid & I1EFFA4A GE 800F A& "W&<F
Bl E(A 318 )ml vl 5= Hj = FAF(g)
sodium chlorite(80%) 50 1.5/1000 2.6
oxalic acid 50 2.4/1000 2.0
LS FX
SRR 50 3.5
GE 800F
W= 24 7] 100% open
Table 16. €5 2F 9 I FFAH X9 EYF
sodium oxalic A (gel)
chlorite acid 5% 108 15% 204 30% ol xksked 4
(g) (2) + %= (ppm)
2.6 2.0 0.6 1.0 1.0 1.0 1.0 8,600
2.08 1.6 0.5 1.0 1.0 1.0 1.0 6,231
1.69 1.3 0.2 0.2 0.2 0.1 0.0 3,922
1.3 1.0 0.1 0.1 0.0 0.0 0.0 1,978
1.04 0.8 0.1 0.1 0.0 0.0 0.0 952
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Table 17. €8 2& 9 31FFA F£X GE 800Fe Eo & oj43d4
chamber W %Z&%=(ppm)
=24 A limit : 1.0 ppm

E2ol= AHAZE2]  sodium chlorite 1.69 g 3
Hog AlgdEth o, §7)4Fo 2 A oxalic acidE

@ Oxalic acid & LFFTAHTA GS1000I A WEF

95 = (A 3}-8)ml Hl = Hjj = FAZ ()
sodium chlorite(80%) 50 1.5/1000 2.6
oxaliic acid 50 2.4/1000 2.0
VELA] =X
v T e ] 50 35
GS10001
W= 24 7 100% open
Table 18. 958 2 9 1&FFAH A9 E4F
sodium oxalic A(gel)
chlorite acid 5% 108 15% 208 30% o] 4ksled A&
(g) (g) 5% (ppm)
2.6 2.0 0.5 1.0 1.0 1.0 1.0 7,251
2.08 1.6 0.5 1.0 1.0 1.0 1.0 5,450
1.69 1.3 0.2 0.2 0.1 0.1 0.0 3,223
1.3 1.0 0.1 0.1 0.1 0.0 0.0 1,243
1.04 0.8 0.1 0.1 0.1 0.0 0.0 622
Table 19. 98 2 % IFFA X GS10001¢ Fo] wWE o]xdgAs

chamber V] #<5=(ppm)
=74 Hd limit : 1.0 ppm

A7 AE URO Fol Fagol mek, oluBYL WEFE P
[e)

=9, o]&°] YA RgS doA, oiSdAE AN

2o+ A WA 2+ sodium chlorite 1.69 g 3}
o] A3 AoE AmHEY o, 1FFA FA GS1000I= GE

(@)
—.
—
-
—.
O
o
(@)
.
o
—
w
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800Fel Hlall =JF f7]4FS = A oxalic acide citricell Hl&f o]4ts; A4 WA,

Zapo] =7 oAt}

@ A% ¢ = A4

Single-Type 4%7] kite] ZA(geDs} q2lo me} o]4tsldAE ZA(geD e ol A
YA T E 2d WS 25% open T F @AY o)A HA WEUSS A
7F24 chamberoll Al A3t ATHA(geDs}t F AIF 14 E=).

TEFAY A 2= U TPY Abe] GE 800F$} GS 10001 S714 & AM&3hgich

o] Aksld A 0] Ak Hlol Y
Holl 37} gle HEe
15NaClO, + 4R(COOH); — 12CI0O» + 4R(COONa); + 3NaCl + 6H.0O
f714ro. 2 & citric acid(+A4h 3} oxalic acid (Fh=|2HS A3} T).
adipic acid & Eol 3 &3 =7} So} ARE3HA] Lt

@ Citric acid & Z&5452 GE 800F AM& #&%

4= = (A 3}-8)ml Hl = Hj = FAZ ()
sodium chlorite(80%) 50 1.5/1000 2.6
citric acid 50 2.4/1000 2.0
R e
IAETATA 50 35
GE 800F
= 24d 7 25% open

=
Table 20. 9% 2% 2 2{FFAH FAY EUF

sodium citric
chlorite acid 14 54 109 | 20¢ | 30¥€ | 60¢
(g) (g)

2.6 2.0 0.4 0.4 0.4 0.3 0.1 0.1
2.08 1.6 0.4 0.4 0.3 0.3 0.1 0.1
1.69 1.3 0.2 0.2 0.2 0.2 0.1 0.1
1.3 1.0 0.0 0.0 0.0 0.0 - -
1.04 0.8 0.0 0.0 0.0 0.0 - -

Table 21. 98 2F ¥ IFFAH A GE 800FY Fdol mE ojislgAs
chamber W %&%=(ppm)

) ZEEUR
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A5 <ol AT e we}, oj4kstd A AgeDW =7 gA8HAl HAshe,
o|ftstH Al WEFHE FASHA AT
ole, 989 o] &9, o] WUA HHEES YO A, o]ASlHAE WA AT
= HS 59 7ol 7T
ANE aFSHH, A dA EX o= M WAl gHe] sodium chlorite 1.69 g 3}
citric acid 1.3 g o] &3 Ao =Z Al5HY
@ Citric acid & ZEFA4A GS1000I Al W&
A E(A58)ml LSS vl FYZF ()
sodium chlorite(80%) 50 1.5/1000 2.6
citric acid 50 2.4/1000 2.0
AEFFATFA
50 3.5
GS1000I
W 23" 7 25% open
Table 22. 9% 2F 3 1FFAH TX9 FUAF
sodium citric
chlorite acid 1 5¢ | 10¢ | 20¥ | 30¥¢ | 60¥Y
(2) (2)
2.6 2.0 0.4 0.4 0.3 0.3 0.1 0.1
2.08 1.6 0.4 0.3 0.3 0.3 0.1 0.1
1.69 1.3 0.2 0.2 0.2 0.1 0.1 0.1
1.3 1.0 0.0 0.0 0.0 0.0 - -
1.04 0.8 0.0 0.0 0.0 0.0 - -
Table 23. 92 2% 9 31FFA A GS10001¢] FEe wE o]ikztg s
chamber Wl &5 =(ppm)
=24 v limit : 1.0 ppm
L Zekus
A7IME dEY o] AT duet, oitsd 4 WEFE AT
o, 989 o] &9, o0 MUA ®HEEES dOoHA, o|ASlEAE WA AT
= AF 59 #add 7l
ANE vEstH, A A EFo= A WA kel sodium chlorite 1.69 g 3}
citric acid 1.3 go] &g Ao =2 AlgdY. ©, 1554 A GS1000l=
GE 800Fe Hlaf o]4tsld A Ay, W& o] =5 Lol
@ Oxalic acid & ALEFA5A GE 800F A& W&

_80_




48 & (A3} )ml Hl = Hjj = FAZ ()
sodium chlorite(80%) 50 1.5/1000 2.6
oxalic acid 50 2.4/1000 2.0
S 2= x2=
AT A 50 35
GE 800F
wE 248 7 25% open

=Z=
Table 24. 98 2ZF 9 1&FFA X9 EUHF

sodium oxalic
chlorite acid 19 5 109 | 209 | 30¥ | 60¥
(g) (g)

2.6 2.0 0.3 0.3 0.3 0.3 0.1 0.1
2.08 1.6 0.3 0.3 0.3 0.3 0.1 0.1
1.69 1.3 0.2 0.2 0.2 0.1 0.1 0.1
1.3 1.0 0.0 0.0 0.0 0.0 - -
1.04 0.8 0.0 0.0 0.0 0.0 - -

Table 25. 98 2% @ nESFAH $X GE 800FY Eo] wE ojisda
chamber W &% =(ppm)
=4 o limit : 1.0 ppm

) ZERUR

AZIME Az o] FdaF ouel, olitddid WETE ot
Q

i
<]
it
ki
e
ol
=
X
o
e
S
fa
2
2
rr
=
(g
2
e
o
wn
o
=%
—
3
(@)
=
o
=,
=.
D
=
[ep]
©
oQ
i)

@ Oxalic acid & LEFFAHFTA GS1000I A W=

4= = (A 3}-8)ml Hj = Hl = FAZF ()
sodium chlorite(80%) 50 1.5/1000 2.6
oxaliic acid 50 2.4/1000 2.0
RS
A A 50 35
GS10001
W& 24 7 25% open

d
Table 26. 95 2F 9 1EFFA X9 EUHF
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sodium oxalic
chlorite acid 19 54 109 | 20¥ | 30¥ | 60¥
(g) (g)

2.6 2.0 0.2 0.2 0.2 0.2 0.1 0.1
2.08 1.6 0.2 0.2 0.2 01 0.1 0.1
1.69 1.3 0.2 0.1 0.1 0.1 0.1 0.1
1.3 1.0 0.0 0.0 0.0 0.0 - -
1.04 0.8 0.0 0.0 0.0 0.0 - -

Table 27. 9% 2% % IFFAH FA GS100019 Fdol wE oJqtstg4

chamber U] &% =(ppm)

=24 A limit : 1.0 ppm

) Z<kus
A7IME A5 <Fo] ATt wel, olistdid] WEEFRE A
ol&, YR %ol 50| ThtA WS JOoA, olitEdAE WA
= HE FE9 i 77
AE pstH, A B EFHA = MWAZEe] sodium chlorite 1.69 g 3
oxalic acid 1.3 g ©] AA3 Ao =z AsdT} o &4 44 GS1000l= GE
800F< mlsl =3k f-7]4F0. 24 oxalic acide= citricol] B3| o]4tstE A A, =

gl 23 obynt

A 3A EFH I35 Bol Fuiy on
A 7Hlow-cost) ©o]4ts)t A4 Al
(slow-releasing) A& A2%7]9]
AHAE R At 2 X5 &%

o=

1. &3 A7ZHow-cost) o]+l A4 A&, A%E (Slow-releasing) A8 &%57]9
EZH g A Ho}

7}. Dual Type &%57]9] EFH gt bdA A7}

B ATolA JidE &% AVE &%57] Kite] dA EFE A4S
He 7ol gk HAA Bre AAsH.

NE
2
i
=)
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Agds AT =29 513k8] 639-1
Ak 4 s

A& wye) EFE TP FAA B}

~

Kit @22 B 78 oj4taida 24 Wy

[e)
whg-4)

3NaCsN3OCly + 6NaClO; + 2R(COOH);  — 3NaCsN3OHz + 6ClO, + 2R(COONa)3

A9

Dual Type &%7] KitE& & FH3td H YT ol A3t &S 715
o]t A AE A& BAYAIZIT.

A = 5 &, 168, 30%, XX o 4A=7] Kitvl AxE HE W st
Fo| o|isldAa FEE A3

obZe], WA T 12A1713 24 A & e ofEd, HElr]e A (eS|
BE AAIY

ol o Btk e 2= = o)k (o)
= (MW) = 1 T T H o g
sodium chlorite(80%) 90.44 6 1/1000 0.66
sodium
, ) 219.95 3 1/1000 0.67
dichloroisocyanurate
citric acid 210.14 2 1/1000 0.42
Table 28. 95 3% FEYF (1/1000 wij<)
olAbEhel 4 A1 AT W% s 12A12F% | 12X 7F5 | 2441703 | 240 7HE
g e oFH A oFH A oFH orA A
)= e (4% | (e | (4% QEED
5a 155 308 1A17F 12412k 1241 7F 24X 241 7F
1/1,000 1.0 1.0 0.9 0.1 H A} H A} H A} H A}
1/2,000 1.0 1.0 0.9 0.1 w A H A} H A} H A}
1/3,000 1.0 1.0 0.9 0.1 H A} H A} H A} H A}
1/4,000 1.0 1.0 0.8 0.1 A} oA} A} H A}
1/5,000 0.7 0.7 0.7 0.1 A HAL | A5 FHAF | A A | A5 HJA
1/6,000 0.4 0.4 0.4 0.1 oA oA oFA IR PN
1/7,000 0.4 0.4 0.3 0.1 oA oFA oFA orA
1/8,000 0.4 0.4 0.3 0.0 oA oFA LA ot
1/9,000 0.4 0.2 0.2 0.1 oA oFH oFA orA
1/10,000 0.3 0.3 0.1 0.1 oFH oL oL Sl
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Table 29. 4% 33| wisE FYd mE olitsids ¥F Wi UE% E(ppm)
2 otAA Hrt =4 o limit : 1.0 ppm

QbAA 37} A Dual Type 2%7] Kit ol &= 1/7,00091 41 1/8,000 vl4=2] Y&

27 E9lo] upa 3 Aoz JEGT

e S, S el W an, ol ARH Sol AT B
she 7ol 1% Dol Remz, BPHAA 2 Tk G Ao e

(2) Dual Type &%7]9] oj4tstda A A EFH i ki B7}

Kit 92 A T8 o]itgd 4 Al

4

Ay

w34
3NaCsN3OCly + 6NaClO, + 2ZR(COOH)3 — 3NaCsN3OHp + 6CIO; + 2R(COONa)3
49

Dual Type £%7] Kit® 8% Asha 8 £97 ol Ux5tn B2 shshol

ojatEtd s AW WA

A3 1Y, 10, 20¢, 30€ F AEd o, WErle] dkxAdeka #7)

AR = 2= =
4= MW =T ull 4= T ()
sodium chlorite(80%) 90.44 6 1/1000 0.66
sodium
] ) 219.95 3 1/1000 0.67
dichloroisocyanurate
citric acid 210.14 2 1/1000 0.42

Table 30. ¥& 3F9 FUZF (1/1000 Hi<)
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I e | o= |
S & T W TN BN |V BN B o o7 o o o
- o —~
SXd mpprpe | B0 |0 |®
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13%.._% uTAHTAaTAuTAuTAM X X B M
Pdr,_ﬂzw BN BTV B BN BT o o o o o
oc|lo|lo|lo|lo|lo|lo|l ol oS8
A_I o o o o o o o o o S
< < < < S < < < < -
= — N ) < o < o ) o S
~ ~ ~ ~ ~ ~ ~ ~ ~ Ay
— — — — — — — — — —

¢ Bt

=
—

Table 31. 95 3F2 v B o}

1.0 ppm

A Hd limit :

=
=

1/6,000°1 A1 1/8,000 fi <=

1
| .

A=7] Kit ol A

¢}

oA H7} A3 Dual Type A

R

B

ek

~}7] chamber
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o FgrolmE, Wlse] kg Aol WasTh thk, olasidat WEIL kol
bR SAE I, Y2 o] Wl mHEE, Wolt ofdd Fol AF BF
s B3l 1% ol Qom, AN 2 Fs7) gl AOE ek

. Single Type &5%7]¢ EFH] )3 ¢kAA H7}

(D) Single Type &5719] o|4tstga A& dAYo) EFH it ka4 37}

Single Type &%7] A

4

Ll

o
X

15NaClO, + 4R(COOH); — 12CIO; + 4R(COONa); + 3NaCl + 6H20

> i
1129
M
o
-
)
2
il
ﬁ
ol
ol
k
i
)
@,
o
o
o

i
ox
o
(@]
f{u:
—
(@]
off’ f—{n‘,
w
(@]
f{u:
—
>,
)
o
2
P~
i
N
>
—t+
N
)
il
)
(i,
nE
offt
rlj
ol
ol
(4
e
=

(el )& AA T
olfste s WY 9B BQFe A7) chamber 4% AFE Bu= wgAd
sodium chlorite 1.69 g, f+7]4H(citric acid =-& oxalic acid) 1.3 g &2 43}

A3t

@ Citric acid & 2&544 2 GE 800F A& ¢t B7}

4= = (A3 )ml Hl = Hjj = FAZ ()
sodium chlorite(80%) 50 1.0/1000 1.69
citric acid 50 1.6/1000 1.3
S Z2=x2=
AT A 50 35
GE 800F
WE 24 7 100% open

Table 32. 98 2 9 1&FFA X9 EUHF
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24N
SHA
(el )

5 15+ 30 1A1ZE 124 3F 124 7F 24X ZF 24X ZF

0.4 0.4 0.4 0.1 Sl Sl A Sl

Table 33 98 339 FYel WE oJuBd: WE UE FEEHE=(Epm)
5 oAy 7t

otAA B7 A Single Type £%7] Kit e A7 EYde 98 52 £
o] utgAl g ASZ UEET.

7] chamber Ad¥ Hud o, HF 3 H SUF S AUFe =z g 2
L FolrR, wjo] gk Aol st url, olikstd A
gz iET, 2= 4lo] ne g2, Holy ofdg)

@ Citric acid & ZEFASFA GS1000I AHE ¢HAA BH7}
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A8 = (A s}-8)ml H = Hj = FA ()
sodium chlorite(80%) 50 1.0/1000 1.69
citric acid 50 1.6/1000 1.3
VSR
AETATA 50 3.5
GS 10001
= 24 7 100% open
Table 34. 95 2% 9 1FFAH FA9 EY4F
S AFE S Ad WA WE g 12A1 705 | 12A)17E% | 24N 7E5 | 24X 705
R - ok A ok Ad ok A ok A
Y5 5% (ppm)
(3&) (e ) (3%8) (el 2 d))
55 15% 30% 1A)13H 12417+ 12A]1 7+ 241 7t 24 A 7F
0.4 0.3 0.3 0.1 kA Sl Sl kA

Table 35. €8 3FY EYd wE oi3dis HE YR 2% Z(ppm)
% Ay H7

A Hr7E A Single Type &%57] Kit olAdE 7] EdSe] 938 3 59
o] vtg&3] g Ao 2 YERT
@ Oxalic acid & LEFFAFA GESOOF Al <tAA 37}
D] (A 3-8)ml Hl = = FAZ ()
sodium chlorite(80%) 50 1.0/1000 1.69
oxalic acid 50 1.6/1000 1.3
AFTTA 50 35
GEBOOF
W= 24 7 100% open

Table 36. 95 2% 9 1854 X9 =4z

AL A% WAT WE s | 0T | IPAGE A aE ) 2 aE
(oo b4 b A oF A4 oFd A
% (ppm
e (38 | enga) | (gE) | (epan
51 158 | 30% | 1A1ZF | 1247 | 1247 | 2447 | 2443
0.3 0.2 0.2 0.1 o= ord obd oFA

Table 37. 98 39 EYd e oi3dis HE YR 2% Z(ppm)
R HA H7}
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A B A3} Single Type £5%7] Kit ol = A7) B4k

FUYe dm =4 £
o] vt&4] g Ao =Z YERT
@ Oxalic acid & ZLEFFAFA GS1000I AHE ¢AA Pt
BES = (A 3}-8)ml Hl = Hj = FAdZ ()
sodium chlorite(80%) 50 1.0/1000 1.69
oxalic acid 50 1.6/1000 1.3
R 50 3.5
GS 10001
W= 24 7 100% open
Table 38. €8 2 9 31F{FFAH X9 EU4dHF
R T i B e I S s
ok A ok Ad ok A oFHA
Y5 5% (ppm)
%) Q=) (3% Q)
5% 15% 30% 1A1ZE 12A1%F 12A13F 24N 3k 24X 3F
0.2 0.2 0.2 0.1 oA obAd obAd QFd

Table 39. 948 3%9

U wE olusgs
2 dny Bt

o
-3
o
N
ot
pay
o
u
v
o
v
£
t
T

(2) Single Type 4£%7]9] o]43ld A AW HA o EFH o
Single Type £%7] A IR

HE-8-2]

15NaClO; + 4R(COOH); — 12CIO, + 4R(COONa); + 3NaCl + 6H.O

A8

Single Type 4&%=7] Kitg§ W& Hstd H U7 2ol HXA st AgeDs 4A
< Y5t o4t dAE Ay EAYAIZIL
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o}
I

°

}

°
yal

3

st

EYZ »

=

=

23t

< oxalic acid) 1.3 g &=

<

}7] chamber A&
el

= e ofdd], Mz <t

1,30

Q
=

]

=%}
sodium chlorite 1.69 g, -~]4H(citric acid

B

i
o

R
!

o
oH

-

1.69
1.3

3.5

il
1.0/1000
1.6/1000

jop-

—

QLE))

Ik

foh

o

)

A

(

jop-

oW

(MY BT}

Q)]

(A3}-8)ml

A

;OT

oV

)

A

(

50
50
50

jop-

oW

(=)

45A GE 800F AH& <tAA 7}

D Citric acid & 1%

foh

oW

Qo] WE o 4ksids

(45)

foh

oW

7} A3} Single Type &%7] Kit oA+

(e

GE 800F

sodium chlorite(80%)
citric acid

jop-

oV

(¢}

p=|

)

o] mEA @ Ao vEhg

Table 41. ¥ & 3%<

Ik

Ao vjg A

o

\

‘AO
o]
™

o1

A

v

—_
7o)

I Rud o, 3%

49

27| chamber

boh ohk, o] 4hhe 2

°

8

o2}
=

g o]l
o]

A

=

Sk

g 5ol

gu=, dojy o

[e]
T =

A

A

2= g

oF
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AaA GS1000I AHE <tHA H7t

@ Citric acid & ¥



20
B[ »
IR A
il
oo
oo
H3IS
ﬂ.HH//
(@) {e)
— | —
A
—_
el
|
oo
(3|3 B
T
ol
=
(@)
8 —
DN =
=8 8
M| S| % S
WS T
O &
.ﬁ,_zu%
£ 5%
2
o
"

Ao FUAF

A

X0

¢
_ﬂ_ﬁ
™

A

A5 23 o

Table 42.

;oT O =
(L e
2%z
ok nmom%/u
RS
Ole X
m 07~
;OT ‘uAlo.ﬂ_BII
M_ﬁ gl
ST
;oT \Mou\iw
P
OLIL ~X
N ol —
;oT nmow
ol %o
Sz
ol nmoww
N
OLIL X
— O ~
ok X w
o &
ot =
— OL,MV\
o~ Moww
LI
— 5 X

3 W7t

.

=0 o

Table 43. 95 3%F9

kA W7 A Single Type £57] Kit o4&

XA GESOOF A& <tdA H7}

@ Oxalic acid & L&

Z(g)

3| 0
MHLl [ap)
i

IO

OO
H2IS
ﬂnW”//

OO

==
A
—_

a
=
olo

OO (@)
‘@155 LO
=
ol

=

(@]

8 —

= |g|x

£o &
MiS| SR S
R E=R

g NG

2| 8|A

2

@]

95}

\/
- o =
mO A
— ==
» o
o o
I %
o o~y X°
—
;OT UNO =
AR
RSP =
fok T
@ W
o o~y X°
XN o~
o T T
LA
e T
— 0 2
o o
7
O oy X
— ol <
- ~
o X0 T
o A
— ol M
TO

) X
WT ) Ho
oK
— 5

A4 B}

oy

L e

/jl\_]__

29o] ahg o]

Table 45. ¥ & 3%<

7} A3} Single Type &%7] Kit oA+

3

Ry

Ik

o] Hlga & Ao Yyt
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N
‘__..,\_wo

3R GS10001 AHE- <HAA

@ Oxalic acid & 1%

Z(g)

S|
oLl | P
il

@)

=Sk
ATll
mmu//

(@) o)

B
A
—_

a
£
olo

@) (@)
‘@155 LO
=
ol

=

o

© —

dmx,.m

29K

o
| 3| S|z S
|

SIE

Sl ¥

gl B[4 O

S|oA

2

(@]

wn

\)
o %o =
o
S5 s
_UT oD
I 7
(@) 1_IL n_Alo
”m 07~
—
o T w
o A
[T
o 70 um*.w
CLC S
(@) ,Ll.._ X
SRS
T
o
ST
ol zo n_\uw_)c
P
(@] ,LIL ~X
— Or ~
[ ~~
o X0 T
o XA
— ol M
ToO

) ~
WT ) o
oV X o
— ) =

i B}

=39 o

Table 47. 95 3359

7} A3} Single Type £%7] Kit A& A7)
o] vt&H3] 3 Ao E T

3

3L

HAA

, A& (slow-releasing) A& 4£%7]9]

a4 #8& W7t

2. 238 A 7Hlow-cost) ©]

Ao

F o X =

3
pal

EFH o

wK

Ay B9 F7k

a
=

A R AR EFE AR

7}. Dual Type &%57]¢] o]

a7 371

5

dw X =

s

ofdd, Mul7] o

i
q

B

G
N-

H F7}

No

o E
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83 A &

g 7] Kit o] o A=

=590}

=0
o =

13 2% Rrlel e Az toles BHT FEU5 %)e Y Fa
T 3 dA 109 13 5 A=Zs ok
221 A5 (PAEIF oA Al Zx  “CLOEE-AF® 484 ( 30 ppm )& A A4
FH 37 AAol 10¥ 13 BF AxsHh
2) EE WY A AT FH
EZEY o)4tsld Aol tigk A3}E A3 E e, A5 AX A
“AE&" WY A E Aol HoiA AT Felsgitt
(3) Dual Type £%~] Kit A3
Ewo) dFRolRuy oY 49e Sisted, WE 2 E M
dEgolnay 49 B7h Aol M s
A &, Dual Type &57] Kit o E& 7}sto ol4ksldAE A Al F T
© A% 4y 59
Dual Type | Kit 8% A& DA F9of offo] mjF=E o]4hs)
T g AT FYSAT
ol WA WE AP A AAE EGE AT Aol
oe s = e ES = o) k(o)
o= (M.W.) =T T T uolg
sodium chlorite(80%) 90.44 6 1/7000 0.095
sodium
] ) 219.95 3 1/7000 0.096
dichloroisocyanurate
citric acid 210.14 2 1/7000 0.060
Table 48. A& WA 7§ o|4slgAd MY & I8 FYY
oAbl A% WS WE G 12AIES | 1221305 | 24X 5 | 2441
e g | eda | oA | oA
) 2= e (4B | (elEeEd | ) | el
5% 15% 30+ 1A 7F 12417+ 12417+ 2477k 247 7k
1/7,000 0.4 0.3 0.3 0.1 oFAl ok Sl okA

Table 49. A& A 73 o] da WA & 4G &
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@M% T4

Dual Type £%7] Kit 9% A% a4 T&o ofgho] M5z o dsids Bag

ARG Yo

ol WY WE A A dHE EUE AT Aol
h‘]?:z]—%k >~ 2= =
de MW =T ujl 4= FA= ()
sodium chlorite(80%) 90.44 6 1/7000 0.095
sodium
) ) 219.95 3 1/7000 0.096
dichloroisocyanurate
citric acid 210.14 2 1/7000 0.060
Table 50. A YA 8 o]4sldA LA E 98 FYF
195 | 195 | 1095 | 1095 | 209% | 209% | 309% | 309%
Hj = b | kA | bHA | A | kA | kdA | kA | b A
(e | (e | () | (el | (%) | (el | (%) | (el
1/7,000 Sl oFAl il QFA kA oFA Sl ok

Table 51. A% @A 78 o434 T & ¢4 A
(@) A4 s &5 IF F7F 23

F719F ol BA FollA e Dual Typed A& Aw3 K
A9 2o dEe AAsta, ol4kstAAE A& AW SYA HTH
I AR, AR 270 dEE AXete EEHE 2

7MA @F ol FajyA 4w adE JERATH
k3 171 A

A2 W Bbol ol

25715 AAEA gL A ETE BTV HAE doFS AR AsEHT.

U. Single Type &£%71¢] o]Akstgd4 A&, A waye] A4 E53Y 42 4

o], Mol ot g X8 &

ofr
r‘g—:
o
o
S

D) EFE 57 49 874 &%
B Aol A e

=
Brksr] Astel, SAHoE AY Fa FU BFL 4F £ZFHAT

_94_




(2) Single Type &%~] Kit AX]

EZHo] YEHolRujy outs 9ste], HE 2 NS ARt ‘
4 ¥, Single Type £%7] Kit ¢ A(gedste A3t oMo PY2E WA
/\]731:}

| 259 (F)ARTIAL AZx “CLOEE-AF* $£9%( 30 ppm )< Ad FAi
FH 3 AA 10Y 13 5 x5kt

Citric acid & &34 4 X GE 800F A& #A(geDdt 43 (A& | A 2-A)
A8 = (A 3}-8)ml Hl = Hj = FAZ ()
sodium chlorite(80%) 50 1.0/1000 1.69
citric acid 50 1.6/1000 1.3
AEFAA5A
50 3.5
GE 800F
W= 24" 78 100%, 25 % open &%

Table 52. 98 22 9 1&FFA4 £X9 EYF
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< 1 W
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gt

)

X |
o] LO (@]

_ﬁT 70 \ﬂ)
oV T E
2w s
o o
P T mo
Qe L
- o =
P T
T
o o
3 7
o oy X
SN IICTIN
iv 70 w
R AR
ST
o o
ol mc
o o~y X
— oL ~
il T T
o XA
— o) /moﬂ.\
K 70 ~~
WT WQ o
SIS

A A7t

2k

ol o
=

W25 =(ppm)

@ A% A= &5 FF B 2

4719} o] Bl oA AeE Single Typee] 414

;AR AR,

o]

5ol

AR 270

ESHS

1
|

o

O A3, AAgE 2719 HEe A4

-

NA 3% Bob RulA dw &3S JERAD.

A7 dof, BTl A e

iy
EX
% N
o)
Mo
Oﬁ ﬂ
oy
o X°
R
o] —
Cl
up B
< X
T K
~N .
o
M "
o W
Mo o
e
o X
,.__HO ,umO
o) @
Ao T
©° —_—
X g
file)
—~ B
X
5%
mp S
~
W N
4 do

FA T

3|

=]

==z
T

2 AT 2AEF A7Hlow-cost) A<,

st 4

A

oy
A8 (slow-releasing) A& A%7]9)

A 4 - o]

Ao A e o]akstd &~ 89 100 ppm 50% AEEO|A o, M,

O
R

H
L

100 ppm 50% AV =S AT FAA olikstA T}

A
ol

_96_



ETETh MEHT

fx
o
glL
4
=
il
>
(1A
i)
2
2
o
of
!
fllo
e
oy
r
kv

A7|M, T8 AL A &9 “AAS) o)4lslAL” B o]EoRE
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