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Monthly Variation in the Salmonella Mutagenicity by Suspended
Particulate according to Particle Size in Seoul City.
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Abstract—Monthly variation of mutagenicity by airborne particulate were studied according

to particle size of the particulate.

Airborne particulates were collected in Shinchon of Seoul

which is commocial and traffic area in 1986. And those were separately collected into two parts
such as fine particle (less than 2.5um aerodynamic diameter) and coarse particle (greater than
2.5¢m). Extractable organic matters(EOM) were extracted and mutagenicity of the EOM was
tested in Salmonella thyphimurium TA 98 by Ames method. While the concentration of coarse
particle did not show the seasonal variation, that of fine particle showed great seasonal variation.

The contents and mutagenicity of EOM in fine particles were higher

than those of coarse

particles. So fine particles were expected to contribute to the 90% of mutagenicity in atmosphere
by suspended particulates. The content of EOM and mutagenicity by suspended particulates in
atmosphere were highest in January all the year around and also higher as much as 6 and 30

times than in July, respectively.
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Table I—Concentration of suspended particulates in atmosphere by particle size and month. (Seoul, 1986)

unit : pg/m?

Month Jan, Feb. Mar. Apr. May Jun, Jul. Sep. Oct. Nov. Dec
No. of samples 7 7 7 7 7 7 7 7 7 7 7
TSP Mean 212 193 190 154 153 107 73 94 98 173 202
Max 339 296 235 246 212 273 118 117 133 328 264
Min 108 119 100 86 70 68 50 80 63 62 84
coarse  Mean 52 42 45 37 54 38 26 32 28 45 51
particle Max 98 57 68 61 85 58 42 37 45 86 99
Min 26 15 17 22 19 19 16 26 12 17 5
fine Mean 160 151 145 117 a9 68 48 61 70 128 151
particle Max 241 247 181 189 131 115 76 83 93 242 205
Min 80 102 83 85 52 43 33 51 48 45 79

correlation coefficients between TSP and coarse partticle, between TSP and fine particle and between
coarse particle and fine particle are 0,84, 0.99 and 0.77, respectively.
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Table II—Atmospheric concentrations of extractable
organic matters from suspended particula-
tes collected in Seoul, 1986.
unit: pg/m3(%)

Month  Fine particle Coarse particle Total

Jan. 10.44(81.2)  2.42(18.8)  12.86(100.0)
Feb. 8.18(83.8) 1.56(16.2) 9.74(100. 0)
Mar. 7.69(81.6)  1.73(18.4) 9. 42(100. 0)
Apr. 7.19(77.2)  2.12(22.8) 9.31(100.0)
May 4.37(67.3)  2.12(32.7) 6.49(100. 0)
Jun. 2.49(68.4)  1.15(31.6) 3.64(100.0)
Jul. 1.67(70.5)  0.70(29.5) 2.37(100°0)
Sep. 2.73(67.1)  1.34(32.9 4, 07(100. 0)
Oct. 4.40(69.0)  1.93(31.0) 6.38(100.0)
Nov. 8.70(83.7)  1.69(16.3)  10.39(100.0)
Dec. 9.36(84.5)  1.72(15.5)  11.08(100.0)
M*+SD 6.11%3.07  1.6940. 49 7.80+3. 41

* . mean=standard deviation

Table III—Monthly variaion of proportion of extre-
table organic matters to suspended par-
ticulaes collected in Seoul, 1986.

unit: %
Month Fine particle Coarse particle
Jan, 6.52 4.65
Feb. 5.42 3.71
Mar. 5.30 3.71
Apr. 6.31 5.73
May 4.41 2.93
Jun. 3.66 3.09
Jul. 3.48 2.69
Sep. 4.48 4.19
Oct. 6.29 7.07
Nov. 6.80 3.76
Deec. 6.20 3.37
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Fig. 1—Monthly variation of the proportion of fine
particle to total suspended pariculates.

Table IV—Mutagenic activites of extractable organic
matter from suspended particulates coll-
ected in Seoul.

unit: revertant/plate/250ug

Month Fine particle Coarse particle
+89*¥  —So** +S9* —Sg*¥

Jan, 1,563 757 410 185
Feb. 1,758 657 387 112
Mar, 1,393 472 338 120
Apr. 1,433 405 322 125
May 1,654 600 250 125
Jun. 754 305 152 86
Jul, 553 268 127 64
Sep. 1,217 441 195 87
Oct. 961 341 186 76
Nov. 1,109 337 205 99
Dec. 1,068 408 200 92
MFF* 1,224 454 260.2 106.5

+8SD +379 4156 +96.2 +33.0
DMSO 56 47

benzo(a) 563 48

pyrene 2pg

* : with S9 (indirect acting mutagenicity)
** + without S9 (direct acting mutagenicity)
*%% 1 Mean+standard deviation
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Table V—Direct acting mutagenicities of extractable
organic matters from suspended particul-
ates collected in Seoul, 1986.

unit: revertant/m®(%)

Table VI—Indirect acting mutagenicities of extrac-
table organic matters from suspended
particulates collected in Seoul, 1986.

unit: revertant/m*(%)

Month  Fine particle Coarse particle Total Month  Fine particle Coarse particle Total
Jan. 29.6(95.8) 1.3(4.2) 30.9(100.0) Jan. 62.9(94.9) 3.4(5.D 66. 3(100. 0)
Feb. 15.7(98. 1 0.3(1.9 19. 0(100. 0) Feb. 43.9(96.5) 1.6(3.5) 45.5(100. 0)
Mar. 13.1(96.3) 0.53.7) 13.6(100.0) Mar. 41.1(95.6) 1.94.0 43.0(100. 0)
Apr. 10.3(93.6) 0.7(6.4 11. 0(100. 0) Apr. 39.6(94.5) 2.3(5.5) 41.9(100. 0
May 9.7(93.3) 0.76.7 10. 4(100.0) May 27.9(94.6) 1.6(5. 0 29.5(100. 0
Jun. 2.6(92.9 0.2(6.5) 2,8(100.0) Jun. 7.0094.6) 0.45.4 7.4(100.0)
Jul. 1.5(93.8) 0.1(6.2) 1.6(100.0) Jul. 3.3(97.1D 0.12.9 3.4(100.0)
Sep. 4.3(95.6) 0.2(4. 0 4.5(100.0) Sep. 12.7(94.8) 0.765.2) 13.4(100.0)
Oct. 5.2(96.8 0.2(4.7 5.7(100.0) Oct. 15.9(94. 1) 1.06.9 16.9(100. 0)
Nov. 10.1(96.2) 0.43.9) 10.5(100.0) Nov. 36.7(95.8) 1.6(4.2) 38.3(100. 0
Dec. 13.5(97.8) 0.3(2.2) 13.8(100. 0) Dec. 37.9(97.4) 1.0(2.6) 38.9(100.0)
10.547.9 0.5+0.4 11.0+8.2 M*+SD 29.9+18.3 31.3+19.1
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