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Mutagenicity studies of food and cosmetic dyes (1)

Kwang-Won Ha, Hai-Kwan Jung, Hye-Young Oh, Ok-Soon Heo, Soo-Jung Sohn,
Eui-Sik Han, Sung-Chul Jung, Soon-Young Han, Sun-Ju Choi, and Youl-Hee Cho*
Department of Toxicology, National Institute of Safety Research, 122-020 Seoul
*College of Medicine, Han Yang Unwersity, 133-7891 Seoul

ABSTRACT —The mutagenicity of 22 food and cosmetic dyes had been evaluated. Two different
short-term mutagenicity tests were used: (1) Salmonella typhimurium preincubation assay (Ames test)
{2) Chromosome aberration test with cultured Chinese hamster lung (CHL) fibroblast cells. Orange
No. 203 was mutagenic in Salmonella typhimurium with and without rat liver microsomal activation,
and Red No. 204 was mutagenic in Salmonella typhimurium with rat liver microsomal activation.
Red No. 104-1 and Red No. 215 showed slight increase of chromosomal aberration in CHL cells.

Keyword ] Food and cosmetic dyes, Ames test, Chromosome aberration test.
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227Y2)2] BA4E Salmonella typhimurium-5 o)
4% 23 Eedhdo] 233} Chinese hamster lung
cell& o2& oA Aol Algle dAsld, 1 F
FDAoI A EEAY HAx S EAZ A& P
4 2033, HN2043%, HM2133%, HY215%, 54
203%, AM3E% F3AH

e W oay

Salmonella’® 0|23 FHX} S EAHAH0| AlY
AlHB #F—Alglol A28 Salmonella typhi-
murium TA98, TA100, TA102, TA1535, TA1537+
w3 732} £ujoleh 3t B.N. Amesii 2 5E A%
agstlen 1 1A 5AL Table 13 vk 7
FF+ Maron & Amesd A7l A A1) ol ale},
£ A}3jol oA (1 Histidine 874 (2) Crystal vio-
let 7F=4 3 UV 7hpA @ Ampicillin =+ Tetra-
cyclined|Ad & #b EHAWo] ulx Fo {A4A
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Table 1. Genetic characteristics of Salmonella typhi-
murium in Ames test

# 7 EREEE F3 Y

Salmonelia typhimurium

TA98 hisD3052, rfa, AuvrB Maron & Ames

pkM101
TA100 hisG46, rfa, AuvrB Maron & Ames
pKM101
TA102 hisG428, rfa, pAQ1 Maron & Ames
TA1535 hisG46, rfa, AuvrB, Maron & Ames
TA1537 hisG3076, rfa, AuvrB, Maron & Ames

548 galelglck 7 F3F= —70C o DMSO &
74 p&Eeoz¥e =Z 10mi2 Nutrient brothel]
Z&she] 37C oA 12417 314 A 2igu)) ool o))
Algol) Alg-wt  Hetdow shedrth

#§X] —1) Minimal glucose agar medium : %
%23 7340 g2 vl 2) 24 Vogel-Bonner medium Eoll
1.5% Bacto-Difco agar®t 2% glucoseE F#-%hch
Platewd 43k 25 mie| ™ platetr yA H A E(Co-
rning 100 mmX 20 mm)& AH8-3}2drk Vogel-Bon-
ner medium E(G0x)9] literd A of-&-3 7t

warm distilled water (45C) 670 ml
MgS0,-7H,0 10g
citric acid monohydrate 100 g
K;HPO, 500 g
" NaH,PO,-4H,0 176 g

2) Top agar : 0.6% Difco agar®} 0.5%2] NaCl&
&3tk ARgofl $HA] microwave ovenoll Al =<¢l¥
top agar 100m/% 10m/¥] 05mM L-histidine
HCl/0.5 mM biotine £<§-& X7}slod Ap-&-atoic)

3) Nutrient broth : A134 52 < ul ol
AF-3b0] Oxoid nutrient broth No. 2& 25% &
fiick o)A 7F wiA e dg-2 w3k Fv) H@(121
T, 15 min)oll 2J3ksic}

S-9 mixQ =H|—In vitro HARASE 93]
S-94-8& c}&-3 o] FAsl] Abgsteic) IH
BAGHATH A P4k H A SPF SDA rat
(male, 85, 2 200 g)ol|, corn oiloll 314341} Aro-
chlor 1254 (200 mg/m))E 13] H¥7h) F(500
mg/kg) st A Aol 7Tl ojste] mARch

23 2k 3o 3ulake) Y43 0.15M KC14-4 &
Wol #Assls, 9,000 goll4] 1087 YR F
2 AEYE S9RFoR syt ojate] wE 3}
e 3t 7] 7T §93 2AFE AHgsle]
FaAeg ez, 24T S9FH 0.1 miE Top
agarel ¥4 FAEA HA4L wix]o platingsted
2#4L gaskdch S9 mixel S0mid 2AL

chgsh e,
S5-9 mix
S9 &4 20my
04 M MgCl;, 1.65M KCi 1.0 ml
1M glucose-6-phosphate 025 m/
0.1 M NADP 20mi
0.2M phosphate buffer, pH74 250 m/
H#3HwT 19.75 ml
total  50.00 m/

ofidjEAAIE — TAI00 AHE-3ted DMSOE &)
Z Hu4d FEEHE o] 39 8GAE NER
AARE ARl HgeE Ak

EXEAHO A -A8EA YA AAL
#Hy 483 EE FIFEE T8 302 614 F
=& MdAste] Agstedct 25 ZAE preincuba-
tion method®” 2 X g 3}edc). A A1 TH13 mm X 100
mm, glass)ell S. typhimurium TA 98, TA100, TA
102, TA 1535, TA 1537¢) zZ+z+e] widd<d 0.1 mi,
AgEAe] H,089 01m/ % 02M phosphate
buffer(pH 7.4) 0.5 mi(AAI A Yol A= S-9 mix
05mhE Hof E{’ F 37C oA 3087 A=t
vl oF3tsith IncubationFE F H¥}E top agar 2 miS
Hrbsle] Egstar e A A4-& wixl(minimal
glucose agar medium)dl %3, 37C olA] 4847}
weky Aol 3ztel 5 AFAH AFri(Ar-
tek model 880), & TEAN AT AF7E A
stoirh HAwel =] e 3v19] plated] HFFA|
2 Jeldigs, el g B4 Sl
Z9} 26 olAbe] EHwe] HurE tehlig o
=g S0 EYE e ALE FHe= 3
Ak SANREERL 4ol DMSOE AHg-3tedm,
AN EHRE ALY 79 FAsE B4
2 ojalaAd sl o] 2 fojiell ule}l 2-nitrofluorene
(2NF), sodium azide(SAZ), 2-aminofluorene(2AF),
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ICR-1915-5 A9 Ahg3hadch

CHL sHUMZE O] HAYMO|AAIY

ARBME U uiENE — A} 83 ZHFE AES
Chinese hamster lung fibroblast(CHL)® 24 9=
FTHH B2 Sofuni BPALERAE Hopel A}
23}ledch. Modal chromosome numberi 250]™,
HEF71E 152 7ejcHKoyama et al, 1970).

v ko2 10% fetal bovine serum(FBS, Gibco)3}
1%2} antibiotic-antimycotic-8-24(100x &<, Gibco)
£ *3%3% Eagle’s minimal essential medium
(EMEM, Gibco)y& AHg3ted, 23} X3l 5%
CO& w3l 37C 9 wid7lefd wlokalsic)
ksl AlEE 3~54vitl 0.05% trypsin-EDTA
(Gibco) &5 o1 43le] Ao {3kt

CHAHMI A —Maron and Ames(1983)2] whed)
wel, el SPFAP A ARSRE AlF 200g X9
Sprague Dawley male ratell Aroclor-1254-5 -2-7h)
T3kt S-9 mixe 2 A ANA] FAle) A3}
AHgEEE, 2 2L oSt

S-9 mix

Distilled water 143 md
0.2M phosphate bufter pH 7.4 1.8 m/
0.1M NADP 0.144 mJ
1M glucose-6-phosphate 0.018 m/
MgCl,-KCl salt solution 0.144 m}
S-9 1.48 mi

total 5.006 m/

HHISMAIY ~ A E2] 50% FAHARAFTEE
FEkgl. Al ZAAl 13148 24well platesl] 1
welld 1X10702] ME£E shEsle] 2917} wjokgh
F, 8 w22 409 welld ¥osta APELE
1% DMSOE #f& wjgddoz fasie] g
HErrdd Img/m/S HEed o] Fu 28 5
dA o] FxE At 6HA welle T3
=2 slgich 37C off A 24417 whogt & w)
g vz vle) 37C f&Abeia 7123 Dulbe-
cco’s phosphate buffered saline(DPBS) 0.5 mi2 2
3] 4 A& ¥ methanol® 1087} A8t 5% Gie-
msa£°4(in phosphate buffer pH6.8)22 15%7}
JAR F dujFo g Aaste] 509 MESYE

Bole FEE T4tk 13 AB|EAAHA A o
2o} 50% MESANE Rolv FREE AT ¥
Al F T Tl e 2x) du]EHAHE
A sk}

MO MAIE - A EFANHAM HAY 50%
MESYFEE gy, 3] 28 3dA 9]
FoE APEeR aedrh =3, FAE dEzrd
7148 N ETS T, dAgAd R gl
EA sl A A3

A aHA) Halste] A|f-2 CHL Al 2% 60 mme]
petri dishell 1X10° cells/5 mi7} H=8 s}Esto]
397 iR F A7 Al BAA 4 HE F
AE-E sk vk oy matsle] 22A7HE<t
s oFatadct. zb petri dishell colcemid(Gibeo)E 1
pMEEE el F 241218t o] wjakste] & A
2] ] 7] kol 242 7ko] H =2 stelt). 0.05% trypsin-
EDTAZ 15m/ HAldeldel ALE 2 F 13
dAtesty, 45d-E seln AR A Eef 37
C o] qAA0.075M KCl) 4mis & &5 A F
37C $zd 15~208-7F whAstn, A Y (metha-
nol | acetic acid=3: D& 33 AAY %
slides Az2bsled, F7|5ollA] 83 HAEAl F
5% Giemsa® 1547t JY3te] dvizor its}
Aek.

Abaid EAeke) A1y CHL Al £3 60 mm<)
petri dishell 1X10° cells/5 mi7} S%= 3F3}e
347k Wikt F, 77h S9 mix(eioF €] 20% »)§)
o} AFEA i A dizEAel 2 ok
2.2 6417 eiokdt ¥, R0 wiofN o2 msle
1841 7H5-qF v wioFsle] A2 527 2417} 3ol col-
cemids eldt F AZE A, Fepol=F A2
3hsich

FHREToRE 7 Hold B EAo met
AL A 22 8ol A= mitomycin-C 0.05 pg/mi-S-,
AL EA &) 8k 41 Benzo(a)pyrene 0.2 mg/m/
& AHg-3hdc)

#zopo| EH - A3 FETF 100788 A EEA
57148 #u)7Astel A 58t Yol f-F5
Haslech QA 1S A FZ ol A(structural
aberration)¥ 5% o] AHnumerical aberration) 2 &

BRI 20e B AL o5 3
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TZo14 ! gap(FMEANY ctg, A4 csg
od A -2l A eh(cth)
Q484 2 2Hcte)
4 4 Al -4 Hcsb)
of 4 A w3 dicentric, ring % : cse)
s2{o] 4 1 vl A (polyploidy)
oje) FFHE el s AEE FAHAE 1
A2 Aesta 3 F57e 27 71F3sdcl. CHLA
X9 A B SANET N YA o) s vl
Axe] LS 3%F 23 Yol A9 4l
o gejrz APAAE L8 v)|FEel we)
Hrstodch

oA X H £HE #HE0A
5%v]qk S2(-)
5%°] 4+ 10%v| 9t AFA(x)
10%°]4 20%w] =k FA(+)
20%0) A 50%m]qt FA(+ +)

50%¢°] 4 FE(+++)

gz

Fell A A4 R 4N AA AMEHT 9lE
1949 A4, A 1023, F4103-1%, H4 104-1
3, A 20139 upEHeolz, A 20259 TH
Hol=, Y 2033, MY 20435, A 21335, A
2153, 542035, 44 2%, 34 33, A4 10513,
HA 2185, M4 22335, H4 2205, A4 2253,
A 226%, Y 22750 date] BHF Aol 4|
B3 FAA ) FAHE A3k

EAEAEe] A A, dAniEgAgedd 4
25 4ol DMSOol W3 32 §3)5xql 4 102
3+ 333 ug/plate, A4 103-15+= 10 mg/plate,
A 104-1%%= 33mg/plate, ¥ 20159 wigFd o)
¥ 3mg/plate, HY 20252 ZAFHolaE 15
mg/plate, 34 203%+ 1.5 mg/plate, A 2045+
30 mg/plate, 24 2133+ 3.0 mg/plate, A4 215
3 3.0mg/plate, 54 203&+ 1.0 mg/plate, 44
2%+ 1pg/plate, §4 35 1pg/plate, A4 105-
13+ 33 pg/plate, A4 2183+ 3.3 ug/plate, A
2233+ 3.3 pg/plate, A 2205+ 3.3 mg/ml, B4

225%+ 10mg/ml, A4 2265+ 10 mg/ml, A4
22753 100 mg/miE 4] 322 654 25 4
Aslo] Preincubation method 2 4 ¥ 3 Z 7} Table
29) A#AE ok HA 2045 diAEAAA &)
sl 4] Eeiwo] $oAS ¥Mglom, £ 2035+
Atz A EA 59 BAglo] Bolwo] frtA S
vepisiet

JAA ) Al A, ABlEA A A2 50
% AMEEAAS Holy Fr+= HA 1025444 60
mg/ml, 4 103-15+ 0.25 mg/m/, ¥4 104-15+=
0.125 mg/ml, A4 20135.2] ul-Falo] Z= 250 pg/m/,
A4 20259} Zgdelaw 100 nyw/ml, 4 203%
= 280 ug/mi, B4 2043 150 pg/ml, A4 213
3¥E 325ug/ml, B4 2155+ 188 pg/ml, 54 203
e 500 ug/ml, A8 25+ 1.25mg/ml, A4 35
0.313 mg/md, A4 105-153= 0.156 mg/m/, =4 218
3 0125 mg/ml, A4 2235+ 1 mg/ml, B4 220
3 05mg/ml, 4 2255% 1mg/ml, Y 226
FE 625 ug/ml, A 2275 Img/migdel ol
FTEE HaFrEstd Fu] 28 3uAY R
Algdalel e ¥ 24220 A Fol] G

2 fojolng Mgt A Table 39 Awg
2ok A 104-159 24 215304 ook
vtehfigl o, YnlA o2 4452 A3y xe
Apgd syl A SAoE el

2 #

Salmonella typhimurium2- ©) 43 B o)Ay
Ames Fofl o& AdE ez 2 AHA, 3
Aoz At in vitrool M ol B 34
2.2 "l sk e ol &H 1 gl AlgHelc)
Agye A AYeTFRE ]54"’34
Holl eFA1H 37C A UHAZL vk F
AEA] 748 wx]of AbZu)okshe preincubation
o] etk & A= Boh & P g
7l &te] F212] preincubation® & A-L-shginh A
He FFEE APEHY] FFEold wolfrld
A Az 272 rHeAds A ey 9
ok C,,] HE A 7‘1/5!4_,] _';—'_;53 oz v’a] ] X5
31+ TA98, TA100, TA102,TA1535, TA15372 574

oo off o 8 rlo

X

oE
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Table 2. Summary of test results for colorants, Ames test with Salmonella typhimurium

TA 98 TA 100

TA 102 TA 1535 TA 1537

S9(—)

S9(+) S9(—) S9(+)

S59(~) S9(+)  S9(—) S9(+) S9—) S9(+)

Red No. 102* - - - -
Red No. 102 -~ - - -
Red No. 103-1* — - - -
Red No. 103-1 - - - -
Red No. 104-1* - - - -
Red No. 104-1 - - - -
Red No. 201. Ba-lake - — - ~
Red No. 202. Ca-lake - - - —
Red No. 203 - - - -
Red No. 204 — + +
Red No. 213 - -~ — -
Red No. 215 - - — —
Red No. 203 + + + +
Red No. 2 — - - -
Red No. 3 -~ — - -
Red No. 105-1 - - - —
Red No. 218 - - - -
Red No. 223 - ~ - —
Red No. 220 - - - -
Red No. 225 - - - -
Red No. 226 - - - -
Red No. 227 — — - —

S9(-), without S9 mix; S9(+), with S9 mix.

* Reagent grade purchased from Sigma Chemical Company.

575 Adsgch

3 tEAL FAEAS HEE] 43 Ay
22X, AEZFHEHA)Y, &5 FAA) )R o]
Uedl B AFHEAEZFE, Ames test SollA]
FAAEA Edwols fishs HoljlY e B
AEo] YA A8 Zo| dAlIlE HeR
Basn gich @4 sp dubdos wFAEE
o] in vitroAlP o8 JFUH Ut vy e
Chinese hamster #32]¢] Al¥ CHO, CHL, DON,
V79 Sl del AMET 9l o5 A1¥e] FH
o2& AlYuye] Tiedsled Azknt Huir} vy
AA Eo, AA] Melgzet HeAzhe A s}
24 ¢ Q= Aol Uk EF, in vivoA ol vlF
dubd o g 7ol ¥3, S9 mixe] Algog dha}

443 G%E ANY 7 ded, 1o BAg 2
A& S5, BRI AR 2E% DNA AT
EHE W2 AEF7te] FASE 2
2 de dAFe] Aotk B d7IHA e dE
SHHAA a2 PP CHLAZE )43
o f2ldellq MAY EEAH A w2t G4 A )4
AlgE A F AlfAl 25 1988 5-€]
237 e A gAtRe HFel AHEEE o444
B 54¢ st giabAdshy g oA sk o
I olF AdelXe M3 H<l AHre H4-¢ 2
3te) AR S-S 43k AldEAe] AA
< WM s8HI e HEYLE VEeR
dee0z FolR| gl AA) HrEEA] At
ol EAe AlgAR Rase] e 48
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Table 3. Summary of test results for colorants, chromosome aberration test with CHL celis

Frequencies (%) of aberrant cells

Test compounds**
gap ctb cte csb cse polyploid total

without S9 mix
Red No. 102*
Red No. 102
Red No. 103-1*
Red No. 103-1
Red No. 104-1*
Red No. 104-1
Red No. 201. Ba-lake
Red No. 202. Ca-lake
Red No. 203
Red No. 204
Red No. 213
Red No. 215
Orange No. 203
Red No. 2
Red No. 3
Red No. 105-1
Red No. 218
Red No. 223
Red No. 220
Red No. 225
Red No. 226
Red No. 227

with S9 mix
Red No. 2
Red No. 3
Red No. 105-1
Red No. 218
Red No. 223
Red No. 220 1
Red No. 225 1
Red No. 226
Red No. 227

DO BN DD W W W N W o w e e DN = Y W DN

S NN WOW W NN W ] e e e W = W W N W

(2 ) RS 2 S FURE &)

O O = Uy O Ul W N

gap, chromatid and isochromatid gap; ctb, chromatid breakage: cte, chromatid exchange: csb, chromosome brea-
kage; cse, chromosome exchange.

* Reagent grade purchased from Sigma Chemical Company.

** Data of these test materials were obtained from their highest dose showing 50% cytotoxicity.

HAAste] A2 AERE FEE wol i}&s} Ames test2] 7-¢-, TA1002- 0] 43 A=A )88
A3, 7t Erbed Atv AlbEE F]sH Eate] MEEA o] gl DMSO $-8lHass s
ARl 7 Salmonella typhimurium-& ©1-43 o) F¥] 302 604 FEE At Uik

a2 1
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Figure 1. Souctures of three azo dyes

Dyes A B C
D&C Red No. 8 SO;Na Cl CH; H
D&C Red No. 9 SO;; Cl CH;; H
D&C Orange No. 17 H NO, H NO,

BE Algel4 47} DMSOE SANRToE &
Azte} 2 Aol 2] TA9BeH A14= 2-nitrofluorene, TA
1007} TA15359) 41+ sodium azide, TA102e) 4=
Mitomycin C, TA15374 4]+ 9-aminoacridine$ 2

32, A sl A+ 2-aminofluorene& A&
°o“é"ﬂu—‘3'r9l Ais 2% A vjebdd. 7
A 2o] Ames test A= 28 YAl A 20437}
habab A B st A ok 2R 2~4u) A
=9 Ewo] Fe4g, 54 20357 hAEAA
) ST9} Aol 4 7t AT REA ) 2~16

W, 2.6~22u) MEO] Hywo) AULE M &
A5 vehigich
QYA FAR el AFEdo] vl

2 =3 o1 ASoll= DMSO 1%% /3 =)ol
LallAl7) 2, 2 o= wixlof A G AAA A
gatdch wiz|of gt HiFE lmg/mie iy
T3 3], 50% AEEAAS veplE yEE ol
EAAEE B3] A& F olE ) 2% 6}04 3
Al s dadsle] Agslcick A|dEA
Safell AF2F i RHEAAEDANAE 1%
o]ste} Aoy fu&& viehlglon, 7]A]9
dA Ao} FrbEHE AR ddd el 4
F el Mitomycin C¥ 30% o)A, ol A}&HAd shu o
A+ Benzo(a)pyrene-2 20% oj+d2} d4ajolat #
urg-S vlehie] glubE ol CHLA F o) g3
hep A= Eredvh Y] A o8 A4 104-
159} A 21557} Aol 6~10%2 o4 A
oAb frb&-S viehe] oo e n At
o]4be] ZitE £3sl 2w Ames testoll 4 Y

20452t 5420357}, Aol AN HY
104-13 90 A4 21557 opdos dY=ge tﬂ
A 204F5 9 54 203%, #2155 = FDA®] #
otAl @At AxjslE AxE Vel A 4203
j;g} 14 A“ 2133, -Am 33= FDAQ‘ mona xz}-z#_u}
T Sgem bk olegl B’ IE 7
AEd A e Aol wdAd Y dadAdE Al
Hao) e} zte]l FARNE ’39_2}]77}/‘1 =ghe]
4te] H Ao, 7t fHUHA <Ay A
7]"’! a4 2 ubekadale) ghad-2 Al o] A 7o) uhet
SHA pro g dulzle) Aade ojF FHjH
Q) Ay ATt} W = sle AR AEgdh
A4 104-1%2) 735 Sigma Chemical Company®
HE] Tl Aeke] A9 oM S Halon) :%"LH
BEo] AL e HAE dEddde F
o7 A=) oleigt A= AMEH *I?{i%‘é«
Fratolel elgh A2 Moizlch ¥ Ao o
Aoz et A4l FDAOIA HfdEdE 34
& yhe A So) shebt s Aw 2y A 2035
(D&C Red No. 8), B4 2045 (D&C Red No. 9),
=4 2033(D&C Orange No. 17)6-2 azo dye(Fig.
1)0)19, 24 2133(D&C Red No. 19), M 2155
(D&C Red No. 37), x4 104-13(Phroxin B), Al
£ 45-9] HA 33(FD&C Red No. 3)+= xanthene
dye(Fig. 2)91t}. Azo dye®} xanthene dyeell gt
HA Al dPE Alsdta] o AdefoliAle) F3of
A Felr) oA, g@a B Agae] Brede
Al&el} ARE-¥ azo dyeXt} xanthene dyeell4 ©
T2 g FASAS veille A EE RoEr
-3t Xanthene dyev 2&AlA 2 Ag9 724e 3
B8 vERY shedel bt Bt glen g
HEAAAAAE AlFEd] w5 § B3 %
P& WSS, ol W& FAEAUES et
deky Aslejol & e g H7Hch
oA 1988 d4El 1992174719930l =
A8 ) ASHo R AgH Ao R Sl AAR
2o} 7 gz Hae) FAHAS A, #As A
] “l 7t 14 A ‘?_0%1 vl Ames test B g YAle] 4
FrHEAd Aubel] fe HES W]
e —'?—% ah, R A S ‘Hq} —T—%%Z—i«l 41
H ot Holele w4 ofolE 5 HEAol 2
o] et 488G W] «"rlffﬂ*% 89 ‘?%

4
[+

0":10_1
O

2>
e
rE-
r-

rgt
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Figure 2. Structures of four xanthene dyes

Dyes A B C D E F G H I J K
D&C Red No. 19 H NEt, H H NEtCl~ H COOH H H H H
D&C Red No. 37 H NEt, H H  NEt,CHsCOO™ H COOH H H H H
FD&C Red No. 3 I NaO I 1 0 I COONa H H H H
Phroxin B Br NaO Br Br 0 Br COONa Cl Cl ct

Yol o] gahe ANGYEADLGBANY, in vivo
WA P 2e) DAL o)L GAZA A|jgsy

£¢ 27tz Aysiel TR AR2NE YE
Wejel Wokn A 1 A% P4 el

- dizlde APFES

Fell A A ARSI Sl 227EK19 A8 F o8 Aol st

o

ol &% A7] Wt

gk At FAsojol & Aojrt =3 £ A
AR A4 o] o e A8 P o444
i3t FA=EAA 8 azo dye9} xanthene dye®™
T3 2& stErad d¥x oS Ao} &
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