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ABSTRACT

Today, the dye is the most important part of human life as it is useful in the textile industry,
in the medical field, in food products and in various of fields for the coloring purpose. As
dyes are most useful, just like coins, most of the semi synthetic dyes and synthetic dyes
are non-degradable and have the most dangerous side effects on the other side, like
producing cancer, harmful skin effects, hives and asthma and ulcer. Also, the dumping of
dyes in nature causes lowers the oxygen content, impairs the ability of plants to
photosynthesize and pollute the air, the water, and the nature so there is only co-option left
that is use of natural dye instead of non-degradable dye. As the natural dyes are harmless
so here are in this project, we are checking the degradability of natural dye indigo by
biodegradation method, in which results are found as 50% to 70% of indigo can be degraded
by gram positive bacteria and gram-negative bacteria without any harmful effects to nature.
Also, biodegradation of natural pigments turmeric and tea by gram positive bacteria and

gram negative bacteria is possible without environmental side effects.
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SUMMARY

Pigmentation is an anthropogenic factor. Both natural and synthetic pigments are available
in use. Man-made pigments i.e. synthetic pigments are in high demand as compared to
natural pigments, as the production of synthetic pigments is inexpensive and high compared
to natural pigments. Also, the stability of synthetic pigments is higher as a result. While the
production of natural pigments is expensive, complex, time-consuming and labor-intensive.
Against the advantages of synthetic pigments there are also disadvantages, such as synthetic
pigments are harmful to nature. Also it is non-degradable. Synthetic dye-laden water from
industries using synthetic dyes causes soil pollution and water pollution. Also, it causes
many diseases like cancer and skin diseases in humans and animals. While natural pigments
are environmentally friendly and completely biodegradable. So it has become necessary to
use natural pigments. So in this project we tested the degradability of natural dyes through
biological means. Decomposition of natural pigments by biotic agents such as bacteria and
fungi is possible. Microbiological methods have been used for the biodegradation of natural
dyes. In which biochemical testing of natural dyes has been done by streaking method and
cup plate method. Streaking method for biochemical testing consists of streaking on pigments
like Indigo, turmeric and tea added on nutrient broth & agar agar medium on Petri plates.
Gram negative and gram positive microorganisms have been used for streaking. In which
Escherichia coli, Staphylococcus aureus, Bacillus subtilis, Proteus vulgaris have been used.
While in the cup plate method, microorganisms were added to wells made in Petri plates
containing Indigo, nutrient broth & agar agar medium. At the end By observation of Petri
Plates after 48 hours of incubation the results was found that, "natural dyes indigo, turmeric
and tea lose their color at the end of biochemical tests, and are decomposed by

microorganisms."
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wellHl aleaudl 990 pg/L (at 25 °C)
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1.Escherichia coli (8.5\CULES)
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YeHYall Yscl MM - gram positive

5 negative

Staphylococcus aureus
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Bacillus subtilis
2, (ARAY Aol
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sl M2 AHal ARAR2UHoAL cRuHL dVdlal AlRlsAddL 121 ° Q, 15 Ibs/inch? UR 20
Ale w2 Yl 2asAat v olte VL Slatoll AR wWajgn YAot( HIAM A/B/C ,
YEHYA Y5l HILRUH of ollH) Ul AW AL, st UFIAAUHT HIkAM 5cll
HER USAL ol wolRal aledfl 2 uR U sal. Yol {2 ualaRel el Auwdlal
¥ 4Adct 531 VAU A vial tlolR ofl clA clcll % ol g1l UEAYU UR SrisHRl Ud
wed. WrAeo(l vl et WletaHi udll ool Aol AUSHUL eUoL MUl ASUL CLdL
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sl Ol ewdl Vel HIAH A, HIRRAH B HIRRAH C ,HIRAH AL AL URWARHI
253,

@2 Gllad & WOIR IR HILAHHL 2015 gt d0ll of slarl GRAl wle A A drallsa
5AACA WAz UMl WL €lY . oj2o2 Gl & IR IR HILAH A 50% 2018 gead dlofl
of glael yrladl 3 VAU daR 53l ofBAce et & WIIR WIR HIAH B 70% 1S
ged ool of glall uRladl wet 3 VAU dar 53 2R ol & WOR WIR

HItAH € 100% 2915 geal ALl of glanl uRladl Usu 3 WAz dar 53 A wAea
wYs AR 12 st a1 Y.

1
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W FE O X ¥ 4

IRcIIRT Sitot JHanfdefl - ©

U SHLS A2 dly & BIR IR MItAX 18 et Al (indigo)
glclll (mg/100ml)
1. o@No2 Glle & VDR WIR HItAH A 50%
2. (3o Gl & AOR WOR HILAM B 70%
3. dBAce cllel & BOIR WOR UILAU C 100%

YeHal Ysc HleAH

1.Escherichia coli (8.5\GUES)

2.Staphylococcus aureus (ReslAASIs U MEIGE)
3.Bacillus subtilis (ARAU AHSlAllU)

4 Proteus vulgaris (Ulél%{ C{C'OLLQ%{)

ol drellsmL

AR of clllsW ¢l GlRL sRcUML WY . GllRR ol AUYS ASeS MR ololR ofl aledl
sl UR Ascll Hi e}, R olle GllRR oll BUAdL VA uMl ¥A ofBAee clla &
R WIR HILAM UR B sal 1R sl

suwde ugla

tot AAA VA2 Aat i Al Aul dels0l sAAA R dd UYS VAR 1 cm all 5
BN saHl vcal. st UAAl ol WhAeu Ui deallswl 5AAA 6k ad 5 (BA
Guatall Hi ddlel.

1
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dels0l $AAA o122 dd B Guosteall

B2 ol & IR WOR MILAM A - 50% M2 dalR scllMl AUA] 4 MUAN WAL
QAU Hi WAL AU YeHYAl Yscl HIAH BH 1.Escherichia coli (8.5\AUES)
2.Staphylococcus aureus (ReslAASIsU B} 3l2U) , 3.Bacillus subtilis (Q@Cﬂ{ Aol
, 4.Proteus vulgaris (W3l ccauF3) VAed Hi salHl vdd B Hi wgsilue
ad 100u GRRAHL L.

adl o 3lA oj2Ae2 ollad & BOR UOIR HItAH B - 70%, el of@ooe cllel & WIR WIR
HIt2AH C - 100% HRlelcdl AUAN AUAN [BR 5AA VA2 Ui YgHWA st HILAM
100p HSHUNe ad GRRaH] vl

wgsidlue
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G2 U & . . el
Uels AU AU AZAZY ol BA ML GRRcUML ¥
. AR AR A
Uis ULAA YeHYdl Ysd HIRAH
HILAH 2
Staphylo
Bacillus Proteus
Escherichia COCCUS
HIRAH A - subtilis vulgaris
1 coli aureus 4
50% S (ARaA | (D
(8.8lc®) | (Rgladslu
(% Aodld) | acoulF)
A la)
Staphylo Bacillus
Proteus
Escherichia COCCUS subtilis
vulgaris
2 | WtaAd B-70% | coli aureus (QRAu a4 4
ylelt
(8.8U) | (@2 | dedldd
(% aeolRFu)
NEIDEY! )
Staphylo Bacillus
Proteus
Escherichia COCCUS subtilis
HIRAH C - AR vulgaris
3 coli (WA 4
100% s aureus 2l (Nl
(8.8U8) | (gacsy | uedldlu
(% acolRFu)
INEIOE) )
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SUER

smeRe(l GeuR, s, sldst, Wl ol ulsan ua Guallal

sNEW BUol MRl ds sld cotedol 4000 af ol ugl ay YA 8, Asll
GUA0L AUQL HAAL el ectslZ] d3l3 ad sl wal A ulbls el Ul YRlad &d.
WR@ls uHaAl % G MRAHL sMEA ULHLoL A "eCEL" sdallHl A B, % gl
AGE 8R% URYL B3l AAA B, A e(ARHL A "Hye" 313 yawia AA 8, B Ytlet
APt ABMl caRaR GUAMHE Aatd B.60ER A s5dul Alooll Higll Ructal Hi waA
8, B (Bo% URAR BoolARR{ A Aol AsANU solRAA ek Ul ©ls B,

AUYEs ulsal sl $NER of BeulEet

SMEA GUADL HIZ, SMERL ABAR U UlSaul $cll Hl AA B B 205 oll2AGULEsL
HER2 uaas B, sl dlual £ sdl, Rldal (BASlUsn scl Ual WsAHLet L ol
GAUlEol HI2 ABAH o GsloallHl 2 8.

WRURALd ekl ulsal 4l s0ER of Geulest

URUWRLA eRdlal ylsau Hi , smERell AsAUA Ul eRAL delRAl AUl HIElel
AURABAHL YUl daddl scll Aol Ul Aol UlESL Al dUell Rl Rl aisaHl
Uleldl &cll. el IRHL ‘¥ A= ol sneell ATAU WA ol YBa gL
MER Anaal Hi aadl.

N ER BUAL AlRclal URURILA cxll Bfl AicRs WA, Sletgetials, ula UR il
AU R UeA el o sl Al AUl $AAALSS s5@ot sl B, B Asll HUOARL
@A ol 12 nelld 8. A dlaral BAGAsta 52 B, At WA Ad B, UlUslal
Gal®c 52 & Aal AdYlAsRs Al AR B, URURSLA 3, Bl s0ER Ual Actell
V2ol GUNIL 53l wilet 5l ol 51201 ¥ A LU HERZ2 G B.
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SNER oll BS ol HAoll Yud tes WURAR A B, FU 2HRlol 6l%R 8la B, Aol sNEMI
55 (AollessU ollH oll SARIL AxRl sl B. ssMollesUuHl s5]Met 3N sU 552N,
5 - Nl sl sgyR 53y (Not Aol SlASIBI5YR sy Rotoll UHLA Al B, B FEAl AoBlAUBAS02
A3} lal HA 8. AU s A, sKiPet A SRBMRAASRASS B, B s5]RolssUotll

o2l AL AoiRAd B, B sneRetl Ylow 01 M2 FAUHER (3o@As wlscA B,

CH, 0 0 CH,
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ssRolleg AMAQ s oy

apLusl

AA2AWQ s Yot C21H2006

HAR HA 368.385 g'mol-1

guilel Aecl Ylol-ott20l was?
Yolcll 1.3£0.1 g/cm3

dlcet(elg 183 °C (361 °F; 456 K)
welHl aleaudl < 0.1 mg/ml
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. © e
IRcIIRT Sitot JHanfdefl - ©
YAloL ¥

GURAScl clllol WofAR j2Ao2 Gllel & IR IR ULLAH of 50ml of Glelll Glotlc?]. 20mg
015 gGleal SMERCL % 2Uloj AR dofol 537, dol SAACL UISHRL SOE}ll AUl 20
ml WFI (80%852lol Hi2e] Will) wielldi GRRe. 0sac sMEll osealal WFI i 3duncl
HER 1 Ale 1R 2RM sRalMl wlcw,

4 W wen dldl. AR Asu dtellsel uwuld M2 wRlsAldol gl W A2y Sy sl
scll HI2 AHal ARARuHAl cRUWHE AVl w2lsAldL 121 ° A, 15 Ibs/inch? UR 20
Al w2 ysl. wasAldol gau olte VG Slatall AR Bofgl YUot(YeHPA Ysd
HIRAM o ollH) URAAAl AWA AL FfHsct UFAUHL HILAH RSl M2 USAL Gial
wolRal aledfl 2 UR A sal. YAl M2 valadRel A AWdlal ¥qA3d 53l
Wlded o ol ool ofl a2 cldl B ol glRl VAU UR SRisHRl U w23,
ARW Al vl Alet victauHl dell otl. Al MSE eUIL MUl AHSUL AL Sl
AUSL ol Wl ofZooe cllal & BOR WIR MILAHML S 6l GUER of alall Rl
wle A o deflswl sAAA WAz uul L €lY. W Aeal wys AR 1R Yot acl
He ysl
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s{n—ﬁaﬁﬁm@—ﬁ ?

YeHal Ysc HILAH

1.Escherichia coli (8.5\CULES)
2.Staphylococcus aureus (i%isleleﬂafs%{ mﬂ‘élam)
3.Bacillus subtilis (ARAU AElAlN)

4 Proteus vulgaris (WEld C{GOLLQH)

, Yeu Al Ysc UM - gram YaHdl Yscl WLAM - gram
WSHLS
positive negative
Staphylococcus aureus

Escherichia coli

1. (RslAASIsU AW IauY)

(8.5cleS)

Proteus vulgaris Bacillus subtilis

2. (Wl acoulRu) (ARAY Aol
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weald

oial ololral aleoll 2 UR AUl sal . Yol 12 ualaRel wal Audlal (3 s3l.
REoL 12 Aucaell URE A dlell (Bodot E(Eotell Gullol 531 A wAed UR AseRau
Selalall M Bl RURMLE FdR(ed URAsHUMISSIA YUY A Y5l HItAHHL JELS UM
ALl AR A % Actct AUAHL YgHHA Y5l URasoiuisslal (ool Ueolul vl 1@
U etlcteltHi el il ylalot e:2dlel ¥ qisHiel Ul e Wi W Aze(l wdl fld
WlAHL A ol Al AUSU @Ol AUl A|SUL L 5l AL el Wicll s
A2 UR YUY Ysct URdssinisslal (BarRol wsRUL Wdofl 2wl ol 2azunl 3¢l
WA UR AW BofAR YeHall Yscl HItauH (BELSNU 3}, Rslauclslsy A
e Ysd vt Higl uRasetalissl ad Adl Ui wWAd Yerd A aj3u AhAz
BU 3 AU AIAA Ancd 5AAA WAl URasatuissl (BaBol vusiul 3<ll.)a
B2 e & BOR WOR HILAHM Ul URcsatissl ad claal Hi e,

o | dBAe2 ol & IR IR MM UR ¥Wl(Fat | (Sl sraunl waa
W s5ULS , ,
SRCAUML AUAA YeH YAYS HItAM QglAzu ol vl
1 Escherichia coli (8.5lclLeS) 1
Staphylococcus aureus (%éstucﬂ
2 sls A3aA~) 1
Proteus vulgaris
3 (Wl acouRu) 1
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oj2oe olle & BOIR IR HItAH UR (Bl | E(Fol seuul wwdd

I ERIE
& SRCAUML A Y YAYSA HItAM QglAzu ol vl
Bacillus subtilis
4 (ARAA Adldlw) 1

1
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AL29Ls (3) oll ¥ Au2A0ls Queslladl

AL ol GuR, ounszel, slastd, Udl ol sl w1 Guallal

AlQslRs wdaA eld & ¥, etRdHl Ul cuvel 750 Ael yd &l sauul a8,
% oll WA WURAMatL SAHT Holl WA B, o2l UL oll GUADL UL ol U5 glRL
UYL HIZ sl vleldl ocl. "s(2lot, RalRFal wal s(Aor R{ER) A Ul ot Geuleat
HR ol AeAEls usld & B elrd i [@suaal 1l 2wl sdl.

WY EL BfRAR UL oll A YSIR 8l & - cld AL, Uld Al w55 AL ([AlAu sslojdla
U Al clotlaatil AA wL AU ol &g 2ARA BA(ASIA U Yg sl HER B,
WRYlE AojUR UL WURLA Ul dgcll Yt sl MR of Yyl U2s BH ¥ A 3t ol
gollall of [@2oeL 52 B. GURLd, €35 AUl AUULL AZRUL AssU 1Ml @A sal HI2
0.

N
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IRcIIRT Sitot JHanfdefl - ©

U A QU RAGRAY Hidl Aadal 1l A 8, ¥ QAR URaAR A Aui@ld Ols 8.
Y Aoj Geuleel Rl A% WAUH U EUFIADHL scl ML AA B, UL ol UiESL
3glotoll (AR A B (1-5%). Al RAARAt u RAGA UL sl sl B, Ul
oll ULESL oll 9L 2ollal (10-20% AAR(ASs WRS)A SIRA B, UL Ui R’ Yolu AHL ’éA
Yot A1@A2 Actell slesdla 51200 8. Alell ull 1iell Wélat, Hlal, ARt Actal Hi 1A
0. A U WA Aoll AR Rl 0L A ol Uell 1l RrsiR@ec seunl WA 8. it Alsll
UIESIML R3gclloll A Yul el B: sRctgcal U FAIloAssU. L I YSLE el
oll $1R0L A AsA3 At £MNAUlet Uy ARA D, Boll $120L A el ol B, B}(EA3 et
e, A sRcgca (Quael WA & ual sloU VI tloll st B Bal FusIES([2at
3% Bavcul A .

H3C
CH;

HyC CHs

CH, CH, CH,

N
H3C O (0] OCHS

$ullslSRet AAA[RS My

oLl
AL Y CH,.NO,
HAR HAL 101.193 g'mol™’
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- e

gullel a2l Rl

totcll 0.7255 g mL"'

alAsi(olg -114.70 °C; -174.46 °F; 158.45 K
wellMl aleaudl 112.4 g/L at 20 °C
yaloty

GURAScl clllol WofAR j2Ao2 Gllel & IR IR UILAH of 50ml of Glelll Glotlc?]. 20mg
RS GleA UL ofl weUlo] AR Aol $3. Aol SAACL WVISKCRL AUl oll ¥2UA 20 ml
WFI (8o%52let Hi2o] WR(l) wellHi GRR3. 01sacat AL oll elal WFI i slouncll Hi2
1 Alle HIZ 2RM sRaUMl WL,

4 Wwen dldl. AR Asu dtellsel uwdld M2 wlsAldol gkl R A2y Sy s
sl M2 AHal ARARA2UHoA cRUHL dVdla alRlsAddL 121 ° Q, 15 Ibs/inch? UR 20
Al w2 ysl. wasAldol gau olte UG Slatall AR Bofgnl YUt (YeHPA Ysd
HIRAM o ollH) URAAAl AWA Al SfHsct UFAUHL HILAM RSl M2 USAL Gial
wolRal aledfl 2 UR A sal. YAl M2 valaRel A AWl 43 53l
Wlded ol ol el ofl dA cldl B ol glRl AU UR FisHRL U w23,
AR wAeell vl Alet vildauHl Al atoll. LAl A oL Hecll AUSUL UL sl
S ool WAl ofBAoe olled & IR AOIR HILAHML 2015 gl AUl of slal GRal wle
A o deallswl sAAA WAz uHl 9L ElY. W wAea wys M2l U2 tol aal HR

ysl.
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HIRcIRT Sitot AHAarfdefl - ©
_ Yeudl Ysd HILAH - gram YeHY Al Y5t HILAH - gram
Vo S5HLS
positive negative
Escherichia coli Staphylococcus aureus
1.
(8.5cUE) (RslAASIsY WIlauY)
Proteus vulgaris Bacillus subtilis
2.
(Wl acouRu) (ARAYU UAl)
el

W ololRal cleofl 22 uR A sal . Yol Wiz uadlaRel Aal Audlal odRed 53,
R(5o1 12 Qoicdaoll AEE A dldll (Bodol Wl (3ot GuloL 531 W LAY UR AszRaul
Salalall M Bl RURMLE FdR(ed URAsHUMISSIA YUY A Y5l HItAHHT JES UM
ULl UA A % At AAHT YeHY A Ysd URAgatuisSla (BBorBot Neotui wuull w2
W JcllaatHl el L Yol e:2dlet cfrisHel &l auta 12 WRrAzell vl Al
WAAHL 2AA ol Aol AUSHU @UOL MU AUSUL @LOL 5l BB el WAl ua
e UR YeHA Yscl URagatisdlal (B3o1Bol usRHl Wctoll uil ol ezuml 3Rdl.
WA UR AW WofAR YeHal Y5l HItauH (BELSNU 3}, Rstauclslsy A
Yerend Ysd Hitan Higl uRdasetalissl ad Adl Ui wWAd Yerpd A Baj3u WAz
BU 3 AU AI2AA Ard 5AAA WAl URdsatuissl (BaBol vusiHl 3cll.)a
ABAce el & BOR WOR HLLAHM Ul URcsatissl ad claal Hi .
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s{n—ﬁaﬁﬁmﬁz—ﬁ ?

UafsUl | fBAo2 ol & VOIR WOIR HItAH UR ol | F(Bot sraunl waa
5 SRCAUML AAA Y YAYSA HItAM QglAzu ol vl

1 Escherichia coli (8.5\CLES) 1

Staphylococcus aureus (i% smcﬂ

B EREMEI IR

Proteus vulgaris

(D3l acoulFu)

Bacillus subtilis

(ARAY ucdlcll)
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Sitol AHarfdefl - ©

wRFeun

Yol 1 A Alsel

YAl 1 ol 922 WS GlRL ARIAUHL ] © ¥ of23lod ollal & IR VIR HItAH
sl U rAU UR e Ploll Slcloll Blal HAA & Aol A A ARAHL 21A B ¥
WA UR ygH Al ol [Astd UAA B.a UR &l 58l astal 3 gecl 2018 cect dUoflo]
yeu 2l o (Quaat Asd B. YAl 1 ol WSt Gl ARUHl MU & 3 gec
Isacoll ([Aueot wal Yau Yol (Al R A3 HLAH of33o2 el & WO
VIR HItAH 8. YeH al Fal 5 Yol 1 Hi GUADL salMl MAE Escherichia coli
(8.5\CULES ), Staphylococcus aureus (R SLAASISU A 3N2A™”) Bacillus  subtilis  (AREAA
Aoy ololl Ysd oj@Aoz cllal & IR WOR HILAH UR ¢f& WA B. oluflej (Aueat
alull Yset oylaie el WA UOIR IR HILAM UR 48 SCLS ol GWIUo (SalsgA2lat)uedl
oglcll U B, YaH P HILAHML A clecll Ball & BSA% A SLBJ ol WA ALBA% ot Gl
WMEL WA 8 wal el Ratsacd alulle] [Quizat 53 B. URd yer Al alull Ysd woR
R HLLAH UR & WAA otell Bof [(Rs0L olufle] (Qeiaat wOR IR MLLAHML Hlell
HAA o2l Qg 53| asia B,

alRcdla uRURLLA Ulglds 2015 acllell (Ques{ladl of Fat Auals ulawa 58



A Research Study under the IKS Division Internship Program 2022-2023

UDIR VOIR HILAM - Escherichia coli (8.5lcl8 AR AR

o154 2lel USCL

f23loe olle & VDR IR HILAM - Escherichia coli (8.5lcleS ) UwAe2

o150l 2ol USCL

48 SClSoll B8ol5YAot GULE o3l Gl & AR AR HILAH Ul VIR VIR HItAH
|
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Bacillus subtilis (QRAA Asdlly) AR AU - BotsyAaet uel

Staphylococcus aureus (R SIAASsU BlaA) AR LAY - BotsyA el UL

-
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YALOL R AcEl st

YO 2 oll 42U WACSel GlRL ARl wic’] B ¥, gecdl 2015 aca alolle] sl yau
P Ad Fal 5 YL 2 Hi GUALHL Al HL MUAE Ygd Pl Escherichia coli
(8.5\ALES) ,Staphylococcus aureus (RSLRAASIsSU B3\2A1) ,Bacillus  subtilis (Q@C’l%{
AA3A) ,Proteus vulgaris (UEld acouFA) glrl HedH [Quedt awlletl sau uilaat
alalBll Bl ¥ Yol 2 Hi GUAML Al Hi AAA slall HituH A ( 30% doll Ysd ),
e B ( 50% a0l Yscl) , Mt ¢ ( 70% Uil Yscl), Wit D (100% 2Wll 3Yscl)
Ui oglal HA 8. ool Ysd Ao ol & WIR IR HILAMall UR WA WAL
Hieaiell Al auR Quest ual Yau 9ol g(& 50% ua 70% au0ll uRddl ojGAoe
Glel & IR IR HItAM UR flal HA B. 30% olfl uRladl of@Ree ollat & R
IR HILAH UR (Auest GURid ([AslAsel uel ol 1A 8. 2R 100% 2u0ll s
d@Ao2 GllAU & WOR AUOR HILAM UR 48 SCUS oll G (SatsAAol) GllE }yeH
9ol SlAloll Slall 1A B. Boll el A AR sl ¥ Yar A 100% Uil Ysct oj@Ao2
ollel & IR IR UILAH UR g WA B URd Wol 3L YHIRML Botl gl 58l sl
% 100% ololl Ysct oj2Ao2 cllel & WIR AR HUltAM UR AYQl (Auaat sall W2 48
5Cls Gt YRd olell. 50% aloll Ysc oRAoe olled el WOIR IR HILAH URlelddl
WAz UR [Quaat GURid wys ARA ([Asldswl ugl Alal HA B. 50% W 70%
aYscl B2 cllel & WOR WOR it UpAddl UEAYU ol w9 WAASat Gl
ydlour As UMlet Blal HA B, UL [Queet AsyUHLt |, »=AR (Asld 50 Hi dslad
glell HA 8. 50% Wl 70% dU2Yscl of3Ao2 cllel & WOIR WIR HLtAM HI HeTH (&
Y&H ¥ Staphylococcus aureus (%sluCﬂQS%{ aﬂ‘élam) ol Kl HA B Roll gl Sél
aslal ¥ Staphylococcus aureus (R HLAASISU WI2AU) 6l WELB 90% Wisac dluilo]
of [Quest YA ARl HU B . RURGLE wofsA YaH %l Escherichia coli (8.5IALES) wal
Proteus vulgaris (Wl C{GOLLQH) ol Ci@x 50 % wa 70% auull Yscl Oj@aoa ol ual
IR IR HILAHML el HA B Boll glRL 9Us%cd dlollo] eysN 50% Wl 40% (Aueet
A B A 8l AsLL YgH P Bacillus subtilis (ARAU Udlelld) ol [Asi 50% Al
70% oUNYsct oBAoe Glla & WOIR IR HitauH UR Ul L Slall HA B Boll g2
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Ministry of Education

58l sl ¥ Yeud Bacillus subtilis (ARAA AGlllY) gl 018 acat olufle] Alell 20eot
YR [Quza 4dd lal HAd B, AR Hitad A 30% 2ol Ysd of3Aee olla &
IR WOR M uR ool wul o yed A Escherichia  coli
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0.
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YalloL 3 AAlsal

YL 3 ol 42U WA Sel glRL ARIAHL 4R & 3, sU e ugld ad gedl 015 act
oolle] sl yer P dd Fal 5 YAl 3 Hi GUALBL Aol Hi WA }ygH P
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HOOUMS YHIRME Yol 3 Hi Gullodi Aol M e e 1( 50% ol s,
HtAH 2 ( 70% Ol Ysct), Hitaud 3 (100% Uil Yscl) Hi Blal HA B, FHI 2AQLell
HeRj B ¥, 50% ol Yscl ofBAoe ol ol WOR MOR HitAH URpddl WhAY 48
SCLS oll Pots5JAot oll vl YgH Wl Escherichia coli (8.5lCGULES) ,Staphylococcus aureus
R slAASIsA B3l2AY) ,Bacillus subtilis (ARAAU AHEAl™) ,Proteus vulgaris (W&l
aealR) s AYEl [Quaat GURid uys ARA [AglAswl UL lal 1AL B. >R 70%
ololl Ysct ofBAoe el ol WOR WOR MlLAM YRladdl VAU 48 scls il
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aeaURY) &Rl AYEl Queat ol 1A 8. 100% Ll s oj2Aoe cllal W IR WD
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go AUAGs ulawl sal olle el Wisacd sME ¥ ([Aaieet U ANRa
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Y2lloL 5 A Al sal

YL 5 oll 422 WAASaL GlRL MBIAUMHL W] B ¥, el s acal UL of 20mg/m
AUloll Glall Ysct oj@Aoz Gl ol IR WOR HitAM Ulcdl AFAUML sl Yau
Pl dd Ball 5 YAl 5 Hi GUAHL Acll Hi AUAA YgH Yl Escherichia coli (8.5IALES)
,Staphylococcus aureus (R slRAASIsU WIA™) ,Bacillus subtilis (Q@Cﬂl Aodldl)
Proteus vulgaris (Wl dURU) gl HedH (Auleet Ased B, BUL Bl HeRf & 3
20mg/ml AUl ol slARl Y5l oj3Aoe el Wl IR WIR MILAH Hi AL of AyEl [Quest
w WAls [@Agld sw WA oll 48 SALS oll SassAA oll A YAl 5 Ui Acl
Hl wAd ol % JeH %cll  Escherichia coli (8.5\ALES) ,Staphylococcus aureus
RslaAASIsU BIl2A™) Bacillus subtilis (ARAU AASAY) ,Proteus vulgaris (UElA
deaURF) o Slal Hi WA B. Boll iRl 58l AslA 3 UL of el AA=AQs Ul sl
olle gecl RuIsaca Ul of el (Aot AWM AR Staphylococcus aureus (2 $LAAS S
A Z2Y) ,Bacillus subtilis (ARAU AHEAU) Wl oUH WBRa ygH A Escherichia
coli(8.5\CULES ), Proteus vulgaris (W3l ccouRBU) gzl Andl asta .

20mg/mi UL oll gLl Yscl Ao ollel ol DR IR HUILAH UR YeH <l of
Wl(BoL sal olle - BalsYolatel USEl
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