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Assessment of Environmental Pollution with Tradescantia

Bioassays
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Abstract

Higher plants can be valuable genetic assay systems for monitoring environmental
pollutants and evaluating their biological toxicity. Two assays are considered ideal for in
situ monitoring and testing of soil, airborne and aqueous mutagenic agents; the
Tradescantia stamen hair assay for somatic cell mutations and the Tradescantia
micronucleus assay for chromosome aberrations. Both assays can be used for in vivo
and in vitro testing of mutagens. Since higher plant systems are now recognized as
excellent indicators and have unique advantages over in sitw monitoring and screening,
higher plant systems could be accepted by regulatory authorities as an alternative
first-tier assay system for the detection of poséible genetic damages resulting from the
pollutants or chemicals used and produced by industrial sectors. It has been concluded
that potential mutagen and carcinogen such as the heavy metals among indoor air
particulates, volatile compounds in the working places, soil, and water pollutants
contribute to the overall health risk. This contribution can be considerable under certain
circumstances. It is therefore important to identify the level of genotoxic activity in the
environment and to relate it to the biomarkers of a health risk in humans. The results
from the higher plant bioassays could make a significant contribution to assessing the
risks of pollutants and protecting the public from agents that can cause mutation and/or
cancer. The plant bioassays, which are relatively inexpensive and easy to handle, are
recommended for the scientists who are interested in monitoring pollutants and

evaluating their environmental toxicity to living organisms.
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o tig Ayt 919 @A o] FolHHUA FrtdA Q¥Ee] BN 7
g 7t dgd=E ETdn fAgE Ha de 49 FAFE
3 olatA ¢t TAHL JA B EF F Y8 U e ERL YR
o daAs olAE sFdoF = A HEHA ot ole FABHA U
BEAY FENHEAEE nestA Fol Al o] AriHE AP 41
245 4 dYdte B4VE FAE A AEAC 98 U 52 232
o] Qo] mFT FAFC] A7) wWEolth olF Ay T Iz YEuE
A o4 Y Frisk AE"n Yok 53 HEAA (bioassay) 71HL ol
F EARE FEY & de FVHLEA kg wdoz FLHUA FEA
o AlTE B A3 8 239 gAd5de] g Aot

AefAle BAAASE AvAL Alold] FAY #¥AEE oF1 ok AeiAY o
G WEEL BHLE FYHE tHFY 854 &5 UAA 8ol W
85 7] oldd 1 FAEC AAE F U T8 AFU Y1) FF F +
SE4EAE 39 e TN AEAE FAERY FAHY 4T @A
ok gAY tiy], £33, Ed EA%e FASHELN =38 AEAE 84
AEA ez B F UAT AA HREHoZE NEIF & EE BAFEY &
£ xEstn JA HH Aol dEtxE uEF A B e A EdARE
dos7l% gt

MEAA 71HL 38847 o EFEE 5S4 € 83 9IFH/ Yoz
uls EPA, ¢ #7335 % OECD Z7tee] I7kxde EF guidelineg ¥EC]
$oH1,5,6]. AERA 7HS IRviFHQ £ ZAZEE €& 5 gl AdsEE
of A A "X EF & AHF JFE d5scd T8 HETLH HEE A
I8 & A Aol Ak EF FHEAAHYA BM A5 =F (battery)S B3
NMEL MY BAHF7PIHeEAN O F240] tF oA Y& AAod[2]

AEAE ol &% FEFAA 7HE ATY AR Tl FHLEERLY FAF
Ae AAsed g Aoz E8A Jew AEFHH A=Y (biological
system), A&lAA W3 (physiological change), +A3F wWAA (genetic
endpoint)d] ol2& thYgE NESH G Ui JRE A& F AH[3]. Ames
testt umu -test$} Zo] de|gjolg o] &g FEEHY AR o] HY
goy, HIde AHA AdFAH €L B4 Az HUIE A 34 ZYEHH
A 2545 &85 4]
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AFGAEE AAAC dA BEXdE 2EA Bt} AEAY 24L RE
50 cmoldt®, EHY LAAHH (Family Commelinaceae)®] AF@ju
(Tradescantia)®ll &8 lowm, o] wu Guirl R s Eo|th A4
A&o] FAHE HH2HL 7€ 18T, dFAH H4AHY, HUH&EEE 60-85%
ojty, AFgMnlE d& wet HAG YAS Zrow Lo UFEE FAY =
Zax FHASAME oot Eatd U9 ERFeE e M oA o] uide] A%
Wiage wiEE olFY, Y2e udsg e XY JteA RoX gx 7
T2 Atk & ZAEe 8~12/09 £EoHZ FAHY R u2Ed Y& s}
F 2 AREH o 24X AL F3 AFE 4 28 eFde IXAE 4T 2
AEA AEXE X8 6719 < (anther)o] &) (stamen)ol 28 Utk Z4zte
Fedds 20~35719] dAEr dE2 A28 "ol J' W 2 £AE 50~120
Holtt.

N
L

2) A2/ #€d EFEAN 4 (Trad-SHM)

AFEn o AAEd ESAsts GAAZ Bluy =Z7] wEo AERAEH
AFRY AEAZA dYE FHE AU do AFLAE ot gy A
FEAel Z7] "vEoh[28] FEFolzt: Hl+A  (polyploidy), T3 ZF
(structural hybrid) 2 ¥714 B @A Al (super-numerary B chromosome)?] &
Ao fo wet Wolg et AFE /] <Y (stamen hair)®] AGAEIE £
E5Eol oA A EE EEHAA Fol EdWoldS TG WAL doly Edd
d =53 A% A QoA fAJAA EAsle FEO faF ZA4
(chromosome deletion)o] YU FFAAA LN ESAdte g4FZol LAHY
293 4] AA BE dFEo E3EE WA Ev oS A B4 AF
FHA S FF 2T ZAdEHo] AXAATYH 24Ed wet FAo] Y AXE
7t A77E &Y WEE AGARXe BETHAAE AT T AEIs #AE
A Fedo] HBFYHLR FolNe FFE UHh

3) AF2H] wAY A (Trad-MCN)

AFEule] ENFEAEE AFEE 27 WA ul$ 9dE A ggk
g w=t[5]. B3], Zd4E9EQ FERATY GAAE SLMAY 2EdFQ A
AZ AANEGE A AR Tsivhe Abdel Z g3 A dvh. GNA &%
o] W& A8 REYA EMA =7 (acentric fragment)oly HaA A &

&E9 (sticky chromosome complex)7} ZFEE e 482 WA (tetrad)Al 7]l
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nAqgez JdA "ol olAL o] &% EYNAAPEL I Trad~MCN assayd}l &t
dwlo]l FEEAoY WA o A &4 AT ol &HI AFIAY

[6]. A8 A EMY S o]8ate LT EAWolYS EFE 1407HX

o] AEZA7E= Ames testSd H|3tY 67%2] HATFAL Hole AL E eyt

4) 47124

AFELIH AAREAEL EAIE 272(6]9 WUA) HEBoZRE )
25 stad W2 EA SdWolgd W =28 ZASY JPHL dEag
o Jtad 24T @4 O7] Fo) Rests YANED TEY woldge] B3
A Wa ZANE G451 9t Trad-MCNE AZsH7A odg AgRdoelu &
NAY e F+ ARSA EH?‘SP Qde Hristey APsite Fee Yo
WrledA g w2e E43 T3 INZAY wa TAHCE EdHo] WE
o $94el Aolg fHLHT,

5 429

Trad-MCN 299 4443 w&4e Gd +aNE, 48 59, 4
+ EREG ALY I3, 424 AT 29, A, 58407 -:=-°4 AT &
Z =

4 Ha gt B34 F A
o] FRSAE Hrlsted ¥ FHE AT Yo AlgedA *3%5-}731 FaFol of
 AAE dFE S J|EeE ARG, vEd HFE &4 EF
A WMEE 2T F e EXS sxFA S AFE AFME A2EY F
23 EXolt},

JH‘
oX

EGE

FAE N E ABAGNA LA BEFS NIRRT FEFY e EFE
A 4L Jetdy] dEo] dZYE FIPE Lot do. #AHANE F
Aol g Hrte E?i/ﬁ Trad-MCN 49& f8lg #7E0PA 9
ek BESLE AL SFHY HrlA F8A0 AFHATHSE]. Trad-MCN #
e ddsiA Blag dd ARE o] AolE AT & de UL Boyo
o},

I.2&

AL F 24410 F 80% o14E Au FTY AR, AAA, A8E, A
a7 ol At ol AT FHLHEAC T B0l ALK
7tk Je ARl dvAoz HAUFr)e AREE ol gart AHEHI ¢
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o B F2 WHoldA UJEFIE FAUAS F4% ez gEA ot
[16]. A= F FHAA (TSP: Total Suspended Particulate matter)e &
FeEo olaey A4S FHALE A7 Sk HZ o] vAdAA PM10
(Particulate Matter: ¥710 m ©l8te} A, PM2.5 (¥742.5 m oldte] f4zah)
o g A7t 8AFEHL o ol mAUAIL F B Ae] v ZHA o
AR Fo2 FlF FEHoY Jt2Y LEGERY FFo] &olsta, TFINE

T A8 LEEZ] H AFEHY HY T AWE FLEAE THsAel ¥

oot

1. AgEd F-fate FF/HAA (TSP)

Astde AsPEEL HAY FholTe E7E U FHLEA Hio
ol%, g me}, Z4F FHEDol WRAN BAFAY d7dA F49 =
g FHET &7 A2"d o ARE AUITVILEEAR oHI Yok ag
v sEiuete] B AstEge AR FU14E ey A J1xaTo ndE
FHolth, 53], WAL AHAY] Fo¥ LEEAEAN £, 2 T A% 9F
$ MAY 257 2L FEste AL=E ¢EA o AsEY e mAER %
AdEAE AHE, 2, EY, A4, 94 R ALEEEE 748 5EHY
TEEAoY. Uge eddo 2Ry dAdE AsEFY wAde UE, 3§, W
AV HEa 22 F71ER B dx9d, Wi 2L #UE2E 2T a9
old =47 T9d 228 T Aok WA T XA FASHELLS TR
FEAA 3o EdRolEez ABAE FFE LT T AL A5 F AU
oH9l W71 g9 #EE JAGIFATE B2 A7 o] R0 v AYEA F
Ad el EAsts HAA dE BETY A= Hrie vFsSH. wEA
2 d7dAe At He] A7 P S EAste & FRAAE AH
o F FHEA EAstE FASHAELY EFHA F¥FE GUE] Asteq AF
27hH BEAA 71YE A8

D |74y

AL AEAE WA RAsA wEIHAME ALdEA™lE (intrinsic
mutation rate)o] W& Tradescantia 4430 &% A1&3Ath. FAE AHslY
2417 B APA 244 X AL o 15709 A E e dPTeR *}
3ttt A=E, AT, AF, AEAEGY A7, AP, sHFAA F
B.oWA (total suspended particulates)E T3Pt FRAFHEAY 4= & 1/4



T 24N T ABESC A F AL
At AFEME Y 2F 19} vl #2FE A8ty AFE/4N e 233
Mg AANT FHAA E7| A4 24X EQ =39 T. d2RAEE
(positive contro) 22 HWALH S ZALStE FAIA g WAL Flsigict HhAL
A ZAE Bd AlgEE Fdd RS B8 oA oF 24~30 Al 4 4
A B EA o] A F, £48 ZAME aceto-alcohol (1:3)2 LAHA AL 1A
Hol JA S 244 F T0%NEEe G 4T AU A AR
A3 zsuietE9] A FE aceto-carmine squash method'[25]9] uwhgtch A e
7t Bd ¥ AJTEE 15~18709 £dol= ZHAREE AFstn, A9
(Nikon)&tell A wi& 400Mi2 HZ 3o wA#E ATt shte] Ty getEd
A ok 3007) ol4de] 4RAFMAE FAAHA 100 AHEA AATF wA Y A=
Az AdzAE YA AAEE ST EMAn digt BAAEE
Duncans testol] ¢} #4313},

dfL
flo

Be A @A Aol FRS

ot g
r'E
O

2) 94743

AF2u e Edoldd B RFHES FUd7] Hete WANE EdWo
4oz ol &3ty WAL {3t AF2NE PARPLES 5
Zbell wel FaF F7rete FdE UEIE LY, 50 Gy oY oA & AFdd
A= MCN AAFES W7t Wl A JeElYA HZF-¥bE @Al g FA4 3
A Mol AN} (Figure. 1).
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Figure. 1. Dose-response relationship of MCN frequencies in the pollen

mother cells of Tradescantia 4430.
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e

A WxE 100788 AHRA AMAT 5.27FH 10. 1374%1 Ted Al 71
e %S YERAATE (Table 1). iz S A8 £+ 3.13£0.258 7]
E315ch A std e FRFAR = ZP—:—‘%7HHH FAAEY FLEZ] EFH
V&g FAdAtt AAGEL HF ArlsTs 0.7~1.4 (mg/OolAch A&EY
TE AAd e =7 FRE AoVt fle AR Rol nAHe Wiz &gt
FEL nAR G AoE @wadA
iz AET Duncan's tesrll 93 SAEMES 35t dz2Td Xsd 4

BHaAe] g Axdel Uizt &4 EF F94 e AolE yehi
t}h. Ztz}el ovirt A AT, A B T $BFY FEFEAI AEH
g &40 1 FsA g2 A2 EAHUY. AEugTe ARGy A
AEYTS g FA4 AT zols gAY FEAARY Axdq] et
EAo] N AYTFETG Aoz HL Aoz BN AEYH, HUdTF,
A, A& 7o) dolA AxdE 743, ALddTe ASGEAT, AL A
SFHEAT, AL 7%l NEH thF &4 ¥ oE Jewth

AF@ N YR YE o]45 A7 BE APLAAN FHE 2HXE e
Atk A9 Wolg FAste vAY EAyo] AME WolE H|sle F&
g Eddolrtt fo% ARE B olgg AAL AFIMHE o€ Tt
o fAz &4 2 GAA o]dd B EMY F AFEMuY SEREMEE Ol
€3 MAYEN Y] EdRoldd TR AL FAF F YRNLH[10] E3
AR Edo] TFE FEZo] & FYH A ol SAENA FRAA &4
S FEAA dBd FFE 1A F LS AAETH

,,,
o
m

A

2. A FYg 2 fs}—:— 3F4 WX

@‘413}%!74011*1 gd¢ TURoz ASAAY 58 U= Agduz 2
2ag0l &, F 14@ HAEF, DA 5 wFEAolu A4 fAEDe] 47 =%

oz A4E S AYE I AT T ALAL T A2E SFEL
FASE AE AT 5 AT DA FAFARY FoE APAH Bx ASHQ
92 1 g A9E T EANe] 2RY & A Aoz wUath AW
o A% wdeds} FEdol TRY 2T BANE FYSY WEd W H4F
g gesAY HWASE ASAE AW AVE Bk KT FYol
g8 FHEe I YEAY A HAUS FEEol B4 Vet dusws,
oAt A, olBBTA, olNFRAE FY §E7t2d O% FEH |, 52, U,
2%, okd 5o FA3&d gF FZHo] 5 APBA SelN BANINE 3,

—4
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F Adyeoz2A A Hrk @k 42 AUF 34 ddE YN
Ao LEAEE FE dHA SHAAN FdHa JAT YA Hore #¥E 4
= s BEE 240t webd AW A #HE A LAY
FR W &3 B4 2 AESH Hrpyh B Holof dot. AuFRdSAY F
7 F I BEE EQWHAAN Edd U HEAE o4 AULEEAY
AESH FFgHPrie A A S FHE 7H5A F & oivgt AULEE
dol we £ AANE F dus HAA F8E ou|E dedh B dTFdAME
WA & ol TFE 4o fFEEdY AFHEE 49 o&HI Y
AZ 27N (Tradescantia clone 443008 o]&3sto] A8 Fo BAsE 4
4 ERA F F AR ERH JE FEEEZ AT B2 JFE ¥z

sttt

rl

Rk
%

Table 1. Tradescantia micronucleus frequencies induced by particulate extracts Collected

from Seoul subway stations. The values with the same letters are not significantly

different within each column at the 0.05 leve!.(Duncan's test).

MCN/100 tetrads

Site Extraction (mg/1) (means + SE)
Negative control Water 3.13 £ 0.25
Shindorim - 1 Water (1.1) 7.27 £ 0.43
Shindorim - 2 Water (1.4) 8.53 £ 0.47
Shindorim - 3 Water (1.3) 10.13 = 0.37
Seoul nat' univ - 1 Water (0.8) 7.93 = 0.48
Seoul nat' univ - 2 Water (0.8) 6.0 £ 0.35
Seoul nat' univ - 3 Water (1.3) 6.60 + 0.54
City Hall - 1 Water (0.7) 9.80 + 0.65
City Hall - 2 Water (0.9) 5.27 £ 0.27
City Hall - 3 Water (1.2) 8.07 + 0.36
Shinchon - 1 Water (0.7) 8.27 £ 0.55
Shinchon - 2 Water (1.4) 7.87 £ 0.40
Shinchon - 3 Water (1.1) 9.87 £ 0.62

1, Entrance 2, Waiting room 3, Platform

For each treatment, 1500 tetrads were scored.

D 784
S ALE T-4430 AEAZRH 107 F=9] £RLAE /AT Y&
Eade 25t 2423 % AFA AFY WA B MUARE St &=
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22T, &% 70%, 2Tt 293 E/m/secE, &7l 10417, = 20T, AU
70%9 A4 £ AU g 10~12709 ZA4EE sy AT AHE3)
Aot AFIAxNGe HAHF3FH 2R FF agln A A wEA FF
o] Ztztel AWAAF <22 58edA MIANEER7] (BASIC-5, A.P.BUCK,
Inc.)& 8A1ZF B 2834 &t A AGFe EAste F 49X ANEE AFs)
Aot 4dY ZEAZ 9A o) 22E FEAM AUFABAAAM Ao RE B
e Z2E gez 3t AMJAAEEH7] (personal air monitor)E FHLA|7)
2 8AIZE B F WAE AFHEHGAT B AFME QAR E dFd =&
ZA3 FABIES F7]4WE oj§3x g1 ARAe AHE F HWA F FE4
o AEVE Yoz AFLAHY AH FME 24 AL B ARG TFA
A FEEA xFol B¢ AT J9q AAsS B&F HelA o 24~30
ANzre] BE GAA FEAF] AHE v ML EAEE acetic acid -
ethanol (1:3)2 IAANRAT. ZA e IAGF F 2441200l Ad F A 70% o
ghgd] FAsle B st AA B F AIATEE 5~10709] &8
= Zy9PEE AFstn, FFEN A (Nikon)stell 4 & 40082 HAsl w4
g A

2) 472

2 ATFdA ANAGERE T & dAE EHE 23 A/ 2R TR
A 2EY =7 7Y wshen, §3, dEAFTFAME YA sV BE FF
&9] Fxo vidtd AUd oz A EAGE Ao YT &WE FHFE
stgithe Ae AT o o {Fr18E AEse FEKE de oS o w2
FEE UEd Aoz oddd. A4a3As 2FFRAAE AF2AN Y G4A
o]4 (chromosome aberrations) A @l thg /38 FF &) Hlstd ZEo] 7t
2 9% vE Aoz A3HAeH, wEA §F9 B IF, |, B3
oldel Y= YAAT YA JFo] Bt AwiHYd Aoz ALHIUG EY,
AulAdeE F £ AAUY f3l FF5 TR = £XEE AYEAET A
2 g2A Jedd & F U

Hzrg 297 Zzbe) 167] ZHoEd st ZaoietE" 300719 AL
AGMAE Attt 300708 AHEAFAAT WA £E 100719 AHEAY
AAF v F2 st 2T} 4PTE Dunnettd] t-restoll o3 FA
B4 vk dizTd vy YHE 2.57+0.43 MCN/100 tetrads& AF¥
A 4.67+£0.35 MCN/100 tetrads (p < 0.01), ZF¥FF 5.73£0.81 MCN/100

)

o

[o



tetrads (p < 0.01), ¥=AF4 15.6+2.58 MCN/100 tetrads (p < 0.001)& <
Lepgen, FAHez Fo4 e XolE JeEHUT (Figure. 2). 53] wEA
229 A7 UAY YPEY FA4L dzed nasgs 4 0% o F=8
g Hole oz Jeygt

2 ATAM ey B AFLsiEe wajdY BAZRE Agst] A
AT Fdor LN TEEHY FREMN FAAHE o)4F ERU|YL
e 78T AoE yEKY. B AFDIHE o]&F AETE ZAIY v
A 24 (Trad-MCN)2 224873 & ddoldol ud 43284 2 #9
d 7o Jed AFEE AYx vk doE AuiFgFe QW) fidd
e ZEHA 7] AL ToEY, & A7 AFEAHE o] &3 viAY 2
e 2 E o ANFAAT A4 =52 g 98td AQRET 2
AA7F 22 Aoz ALHY FHEAY =Sd i g diEst 278 A
o2 AZ4do. AFEu] gAY EAYLE vud desiy, A4 2o
23E 1~2¢ W2 d€ 7 e FHES Av=z B 4¥S 3 S99 49
Azke A8 T £FE EG-AAY £ Sd¥oldd dE HEFHA
HHos #8354 €82 & Ue Ao o

=

>

21

18

15

12F

Micronuclei / 100 tetrads

L L L )
NC SF SC RF

Site of Collection

Figure. 2. Effects of particulates collected from job sites on the
micronucleus frequencies in 7Tradescantia pollen mother cells.
N.C; negative control, SF; Synthetic Fiber Factory (p<0.01), RF;
Rubber Factory (p<0.01), SC; Semiconductor Factory (p<0.001).

_10__



A2 37 59 FEAEY LA 4718 gEZ (volatile organic compounds)
2 ZANEFA Fad SdA EFolAY T T FA49 ARAHE defe
2A FFERAY

e 4 nAe ALz 2AHD Ao 53] AW §‘r7é°ﬂ/‘1‘:—
AIAHEF7t] mE @7E #LE Usto FrIgFgSddd B2 Z2PoEH
AR DG A A7 APHD Y ?—]%"é%ﬂﬁ}‘}%é% éo-o—
T (sick building syndrome-SBS)¢] U EZAE FAHY, FAAF F5, 7932
2 @75 H &2 FAE dovle ReE ¢EAa dd. B dFdAe e
o AUFRAEEE WL E st FALARIIHSERD T SAHEZE ¢HHA
trichloroethylene, toluene, ethylbenzene, xylenes, styrene, trimethylbenzene<
FHoE 3o FAEAL FrisaAEgen, FAld AERH A4 F/HEE
& Z¥(battery)dt] AW HAAFANAM FAEdE HristnA s

2R TAHE AR EEY FE 2 AFE AT
v] = Scott Specialty GasesAtelA] AZ3 1 ppm = 4
AL FYstd Ao 71AE BEEEAS EF 40 FF/F
o] LTI FEo] EE don, o] US EPA TO-14¥o X ¢ AT
FEARZ A ok B AFAME g3 A AAFAM VOCsE A3

7] F&el 400 mg-4 Tenax TA7} 39 F&F3E A3t 2488 A EA
= WA e A wSstHAE AdA & ¥ol& (intrinsic mutation rate)
o] ¥& Tradescantia clone 44308 A}&3 3t ST AIEAF A 24T

2 AAstn AH -ﬁ-:‘;% 70 mL/min8. 2 A3ty AFH FA= o 8L AHEHA

[¢]

o AR AR AF @-F §59 WE 10% o2 AAH A= Aol B
AUEE F3AUT. ABAH F2E 3PUE ARARLN 2 NEL AZHA
3 557 &/ M2 Aoz wusE 49 AARY 239E 47 Az
site #63 D3I, YA @ e A0 949 7 972 88 A%

o] 248 XAAS AR AFEsATE AU AGZI o7]dA sy B8 gt
ZZBE o)l&d ANEAHY Tradescantia HEAE o]E€FT ANETH

boimonitoringg SAldl  FYsATY. AFELE HEAE 2444 AFH
Tradescantia clone 4430% ZAF e AU ZFAFolA 2A12, 6412, 28l 94
A5 &340 =& T 244179 FEADRE F43% o& 24, AU

._11_.
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384 EMS A AsAFHT B TS "HEE AZ9 brass Swagelok
screw caplZ 3 wlE AHF FEpged H#Ast APAdR ntEqon,
biomonitoringS 81l =FAIZ] Tradescantia AEAE FFTE MHG 2o
ol A8 F7)e 93 odE WA A

2) 4725

A AGF NEY Y 2 FFE JaA FFEAZIMS)7F Z 2" Finnigan
GCQ (GOYE ol &3t #A& 3Tt Aol (ED) BEE=A 70 eVE A
2E o233 1, oled MNAZEE ES AHEIT
toluened] FX7} site #63 7 EFAA 71 A eyl Site #6904 EF
o] ¥ZE 1368.3 g/m’ site #7901 1946.6 g/m*oE Ut I BANA AE
E ppb FELE HEHE FZET £ ¥ A vEHE Aoz UrE}kM a3

D, A% Al W wPd APIN 98 FLAJE Aoz zad
trichloroethylene& site #63 794 27 4.2 g/m®3 2.1 g/mie E?,i\:} a9
ethylbenzene, ,p,o—xylene styrene, 1,3,5-trimethylbenzene, 2181

1,2,4-trimethylbenzene S¥EEL AU ALY site #67 7 28 97 FF
BEE H&E 55 £Fog 7,3%51% 202 Yt Table 4.39) A 2439
site #63 7, 2231 97|l FAEd ZZe VOCY FE (g/m’)E Lokste] e
Wit

Table 3. VOCs identified at chemical workplace field air and detection range (ug/m")

Detected VOCs Site 1 Site 2 Site 3
Trichloroethylene 2.1 £ 0.2% 4.2 0.5 1.9 £ 0.2
Toluene 1946.6 + 146.3 1368.3t 99.5 340.1+ 25.6
Ethylbenzene 12.1 £+ 04 12.0 £ 0.5 44 + 0.4
m,p-xylene 13.5 £ 0.2 10.2 £ 0.2 54 £ 05
Styrene 1.8 £ 0.2 1.8 £ 0.2 16 £ 0.2
o-xylene 10.1 £ 0.1 7.3 £ 0.7 3.8 £ 0.4
1,3,5-trimethylbenzene 1.7 £ 0.11 7 £ 0.11 3 £ 0.11,
2,4-trimethylbenzene 3.3 £ 0.13 9 + 0.11 5% 0.1

T, Values represents mean = S.D

_12._
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Table 3.2. Frequency of micronuclei in Tradescantia inflorescences exposed
in situ to the workplace field and outdoor air. The values with the same
letters are not significantly different within each column at the 0.05 level

(Duncan's test).

Exposure sites Exposure (h) MCN / 100 tetrads

] 2 6.13 £ 0.48

te 1
Site 6 8.20 + 1.02
(workplace) 9 15.67 + 0.73
. 2 5.40 + 1.60

Site 2
e 6 5.80 + 0.31
(workpalce) 9 9.53 £ 0.45
Negative control (23 ggg i 832
(outdoor) 9 2.87 + 0.53

T,Values represents means + S.E.

I, not significant
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T et dS fddlEtrichloroethylene®] FX71 site #6904 2w) 718 & s =
AEHe R2E Ve, Tradescantia PIAYAPZE©] toluened] &3 FarTi=
trichloroethylene®] 9|3 @&FE © Bo] ®ol Tradescantia UlA|Y A El F
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