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Abstract: A comprehensive two-dimensional gas chromatography-time-of-flight mass spec-
trometry (GCxGC-TOF-MS) method was developed to analyze 25 traditional phthalate esters
(PAEs) and 19 novel alternatives in indoor dust samples. PAEs are ubiquitous in indoor envi-

ronments because they are widely used as plasticizers in a variety of consumer products, and
potential health concerns have prompted the need for effective monitoring methods. In this
study, dust samples were collected from various indoor settings in a university campus, inclu-
ding classrooms, cafeterias, laboratories, and dormitories, and were subsequently
ultrasonically extracted with hexane-dichloromethane (1 :1, v/v) solution for 30 min. This
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method was chosen to maximize PAE recovery while minimizing potential interference from
other compounds present in the dust matrix. Compounds were separated on a Rix-5SMS column
(30 mx0. 25 mmx0. 25 pum) as the first dimension, with a Rix-17Sil column (1. 39 mx0. 25 mm
x0.25 um) serving as the second dimension. The following temperature program was used: 60
C for 1 min, then increasing to 220 C at 20 C/min, followed by a further increase to 290 C at
5 C/min, with the final temperature held for 8 min; this program was optimized to afford maxi-
mum target-compound resolution and sensitivity. The developed method rapidly, accurately,
and sensitively detected the target PAEs and their alternatives under the optimal conditions,
which included a carrier-gas flow rate of 1. 4 mL/min, a modulation period of 4 s, and an injec-
tion-port temperature of 250 C. The 44 target compounds exhibited highly linear calibration
curves across a content range of 1-500 pg/g, with all correlation coefficients exceeding 0. 99.
The limits of detection (LODs) of the method were determined to lie between 0. 57 and 13.0
ng/g, which reflects the high sensitivity of the developed approach. At spiked levels of 1, 10,
and 50 pg/g, the recoveries of the analyzed compounds varied from 72. 8% to 125%, with rela-
tive standard deviations ranging from 1. 29% to 14. 8% (n=3), which indicates that the method
is highly precise and reliable. The developed method was used to analyze PAEs and their alter-
natives in 40 indoor dust samples, which revealed total contents of between 2. 07 and 354 pg/g
in dust samples. Di-2-ethylhexyl phthalate ( DEHP) emerged as the most frequently detected
compound, with contents ranging from “not detected” (nd) to 158 wg/g. The novel alterna-
tive, bis(2-ethylhexy) terephthalate ( DEHTH) , was also detected, with levels ranging from nd
to 117 pg/g. Notably, significant differences in the compositions and contents of the PAEs and
their alternatives were observed across various indoor environments, which suggests that di-
verse sources and exposure pathways exist for these compounds, highlighting the necessity for
ongoing PAE monitoring and risk assessment in various indoor settings. In conclusion, the de-
veloped GCxGC-TOF-MS method provides a powerful tool for comprehensively analyzing PAEs
and their alternatives in indoor dust; it is well-suited for the routine monitoring of these com-
pounds owing to its simplicity, rapidity, and robustness. These findings provide valuable insight
for future research into the sources and health implications of PAEs in indoor environments,
and ultimately support risk assessment and regulatory efforts.

Key words: comprehensive two-dimensional gas chromatography-time of flight mass spectrom-
etry (GCxGC-TOF-MS) ; phthalates ( PAEs) ; indoor dust; broad spectrum screening
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Table 1 Full names, abbreviations, molecular formulas, characteristic ions, and retention times of
the 25 phthalic acid esters (PAEs), 19 alternatives and five isotope internal standards
No. Compound Abbreviation Formula Cil;iza‘(:t;??)lc sI::r(:cTaj:l Retle 1;:011 Ret](]er;tslon
PAEs
1 di-2-ethylhexyl phthalate (478 —FIR —(2-£ 3 3) i) DEHP CyuHy O, 149% | 104, 57 DEHA-Dg 1008 1.96
2 butyl benzyl phthalate (454~ H iz T %) BBzP CioHyO, 149% 93,65  DEP-D, 880 2.59
3 dibutyl phthalate (484 " H R " TTR) DBP CisHpO, 149% | 76, 41 DEP-D, 640 1.36
4 diisobutyl phthalate (4B " H R 53 THR) DiBP CisHpO, 149* 121, 65 DEP-D, 620 1.29
5 dicyclohexyl phthalate (43# R ) DCHP CyHyO, 149* 93, 65 DEP-D, 1000 2.79
6 diethyl phthalate (4B —Hiz . ZH&) DEP C,H,,0, 149, 93* 65  DEP-D, 520 1.03
7 dihexyl phthalate (457 " H R " C.fig) DHxP CyH;0, 149, 121*, 76 DEP-D, 868 1.92
8 diisohexyl phthalate (487 —H iz 55 CHg) DiHxP CyH30, 149, 121*,76 DEP-D, 844 1.85
9 dimethyl phthalate (257 —H R —Hig) DMP CyoH0O, 163, 133*, 77 DMP-D, 472 1.03
10 diisopropyl phthalate (484~ F 2 — N FR) DiPrP C HO, 1497, 43, 41 DMP-D, 544 1.03
11 di-n-propyl phthalate (47— H R —1EAHR) DPrP C, HO, 149%, 105, 76 DMP-D, 584 1.22
12 di-n-heptyl phthalate (SBK*HJEQ:E}}@WE) DnHP C»H30, 149* | 104,57 DnOP-D, 948 1.98
13 diisoheptyl phthalate (4B7% —F R — 5 Bifis) DiHP C,H3,0, 149" 104, 57 DnOP-D, 964 2.01
14 di-n-octyl phthalate (?lm_tﬁ@,z‘z:miﬁﬁ) DnOP Cy,HO, 149, 93* 65 DnOP-D, 1184 1.91
15 dinonyl phthalate (4B " H R ~T-fiF) DNP CyHyp O, 149, 104, 55 DnOP-D, 1144 2.18
16 diisononyl phthalate (457 — F R — 57 T-fig) DiNP CysHpOy 293, 149, 71  DEP-D, 1216 2.18
17 diundecyl phthalate (4B% —HiR —+ — b 3MR) DUP CyHsO, 149% | 121,55 DEP-D, 1616 3.67
18 diallyl phthalate (4875 B g & TATER) DAIP C,H,0, 149, 132*, 104 DnHP-D, 576 1.25
19 diamyl phthalate (48— H iz —3Hg) DAmP Ci3HyO, 149, 104", 76 DnHP-D, 756 1.7
20 diisopentyl phthalate (482 — H iz — 5K ) DiPeP CisHy O, 149, 104, 71*  DnHP-D, 712 1.56
21 isobutylcyclohexyl phthalate (487K —H g% T 3R LK) iBCHP CisH 04 223*, 150, 149 DnHP-D, 776 1.96
22 diphenyl phthalate (487 " H iz —2K0H) DPhP CyH,,0, 225, 77%, 65 DnHP-D, 1020 3.52
23 didecyl phthalate (@B%‘Mﬁ*%’%&‘ﬁﬁ) DiDP CxHyO, 307, 149, 65* DEHA-Dy 1192 1.95
24 diphenyl isophthalate ( [E]2% . F i —KHR ) DPiP CypH,,0, 225,104*,76 DnOP-D, 1136 3.35
25 dibenzyl phthalate (47— FIfR —FEHR) DBzP CpH;30, 149,917, 61 DEHA-D, 1176 3.91
PAE alternatives
26 acetyl tri-n-butyl citrate ( ZEEFEERR = THE) ATBC CyH;, 04 185, 129% , 57 DEHA-Dy 812 1.65
27 bis(2-ethylhexyl) adipate (T -8 —(2-Z %03 ) fiR) DEHA CpH,0, 129%, 83,55  DEHA-Dg 900 1.51
28 diheptyl, n-nonyl adipate ( C. —.fik P T-HE7R) DHeNoA CpH,pO0, 129%, 111, 55 DEHA-Dy 832 1.48
29 diisobutyl adipate (&% 8 5% TTig) DiBA C HyO, 129, 111*, 57 DEHA-Dy 548 0.91
30 diisodecyl adipate (T R 5528 e kg ) DiDeA CyHs0, 129* 111,57 DEHA-Dy 1096 1.59
31 trioctyl trimellitate ( i =2 =g TOTM Cy3Hy, O 305, 193*, 57 DEHA-D; 1772 1.61
32 bis(2-ethylhexy) terephthalate DEHTH CyuHO, 167, 149,70 DEHA-Dg 1108 1.98
(R (2-2.5:0) )
33 bis(2-ethyl-1-hexyl) isophthalate BEHIP CyHyO, 149, 112* 57 DEHA-Dy 1152 1.86
(I‘EJ%*WM:%(Z-L%E%)EE)
34 tributyl trimellitate ({7 =TH8) TBTM CyHyO6 249, 193, 165* DEHA-Dy 1772 0.12
35 di(2-ethylhexyl) cyclohexane—l,2—dlcarboxylate 1,2-DEHCH G, H,0, 155* 71, 57 DEHA-D, 968 1.71
((2-Z K03 D bi-1,2- R PRER)
36 di(2-ethylhexyl) tetrahydrophthalate DEHT CyH,O0, 1527, 124, 57 DEHA-Dy 972 1.75
(Z(2-2 3T 3E) A AR R — FH iRER)
37 di-isodecyl 4-cyclohexene-1,2-dicarboxylate DiDCH CyH500, 124, 85%, 57 DEHA-Dy 1228 1.91
(4-FFEI-1,2- " RIR — 7 551R)
38 di-methyl-isophthalate ( i) F iz — HIJg) DMIP CoH,0O0, 163, 77,50  DEHA-Dy 472 1.1
39 n-butyryl-tri- ( n-hexyl) -citrate BTHC CyHs0Og 157%, 129, 71 DEHA-Dy 1288 1.97
CIETEA R = (IEC ) BR)
40 trimethyl citrate (Frim=H M) TMC CyH,,0, 143 101,59 DEHA-Dy 468 1.03
41 tributyl citrate (#7458 =T W) TBC C;3H3,0; 129% 101, 57 DEHA-Dy 772 1.59
42 triethyl citrate (FFEER = Z.HH) TEC CHy0; 157, 115*, 87 DEHA-Dy 540 1.01
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Table 1 (Continued)
Characteristic Internal Retention Retention

No. Compound Abbreviation Formula ions (m/2) standard /s /s
43 dibutyl adipate ( & R TF) DBA CuHy,0, 120%, 111, 55 DEHA-Dq 576 1.01
44 di-isononyl cyclohexane-1,2-dicarboxylate DINCH CyHyOy 155, 109, 81  DEHA-Dy 472 1.13

(FFChe-1,2- R FTF8)

Internal standards
45 bis(2-ethylhexyl) adipate-Dg DEHA-D, CynH,04 1377, 83, 57 896 1.5

(B MR (2-4FC %) R-Dy)
46 di-n-heptyl phthalate-D,, (487K — H g — 1F JEfiE-D, ) DnHP-D,  C,,H;,0, 153, 108*, 80 868 1.91
47 diethyl phthalate-D, (487 iR —Zi-D,) DEP-D, Cp,H,0, 153, 125", 80 520 1.03
48 di-n-octyl phthalate-D, (4875 —H iR " 1E¥ME-D,) DnOP-D, C,Hyz0, 153, 108, 55 1144 2.17
49 dimethyl phthalate-D, (484 —H iz —H li§-D, ) DMP-D, CoH,,0, 167, 137*, 81 468 1.07

Retention I : retention time of the 1% dimensional chromatography; Retention II ; retention time of the 2" dimensional chromatog-

raphy; * quantitative ion.
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AW I T AL ARSI S EIEE 1~ JOKBRERGNEE S TP A bR e 0, LIS R L (S/N)
500 pg/g MR G IR UEVE T, L BAs M & & (o, =3 FIS/N=10 i LOD Al &£ KR (LOQ) H 0. 57 ~

ng/g) AREAL KR E B TR AR (y) AR 13.0 ng/g T 1.71~39.1 ng/g(#£2),

F2 1.10,50 pg/g MARAKET 44 T BRI B EFBEZERHELHRIMEER (n=3)
Table 2 Recoveries and precisions of the 44 targets at 1, 10 and 50 pg/g spiked levels and their limits of
detection (LODs) and limits of quantification (LOQs) (n=3)

Compound High (50 pg/g) Medium (10 pg/g) Low (1 pg/g) LOD/ L0Q/
Recovery/% RSD/% Recovery/% RSD/% Recovery/% RSD/% (ng/g) (ng/g)
DEHP 96.1 4.45 76.9 5.84 82.2 13.8 2.31 6.94
BBzP 97.3 11.1 86.3 1.96 108 14.6 2.76 8.29
DBP 99.1 14.9 110 6.19 108 10.5 3.24 9.72
DiBP 96.4 4.82 115 9.17 109 4.97 0.77 2.31
DCHP 97.6 11.4 91.7 9.12 108 6.49 5.69 17.1
DEP 92.2 4.85 117 5.67 125 6.08 1.80 5.42
DHxP 93.5 5.31 116 8.49 87.0 6.66 3.75 11.3
DiHxP 102 8.77 86.8 12.9 107 11.7 3.14 9.43
DMP 95.0 3.50 72.8 1.77 112 4.65 2.16 6.48
DiPrP 108 10.9 114 10.7 100 13.3 1.09 3.25
DPrP 109 8.02 81.4 3.79 77.4 1.74 0.81 2.43
DnHP 102 11.2 113 8.03 101 14.5 2.82 8.46
DiHP 96.1 14.7 106 5.85 107 11.7 7.11 21.3
DnOP 103 6.84 76.5 1.91 111 10.0 9.64 28.9
DNP 99.6 12.0 84.9 3.76 104 13.2 0.96 2.86
DiNP 91.6 7.28 89.5 7.14 88.3 11.1 11.3 33.8
DUP 103 6.58 106 3.30 102 4.14 4.53 13.6
DAIP 90.3 7.43 90.6 5.67 102 6.48 1.07 3.20
DAmP 99.5 4.56 109 8.56 98.7 14.0 0.60 1.79
DiPeP 93.7 2.99 121 4.10 125 6.08 1.06 3.18
iBCHP 99.3 9.82 79.4 1.98 82.0 6.37 2.12 6.35
DPhP 96.8 7.33 118 5.6 88.5 3.96 2.85 8.54
DIDP 95.6 1.68 81.5 12.0 102 7.27 13.0 39.1
DPiP 92.9 2.66 82.1 5.73 120 7.57 9.90 29.7
DBzP 97 6.23 115 6.14 109 12.1 0.57 1.71
ATBC 104 10.5 103 12.1 111 5.88 2.73 8.17
DEHA 104 12.1 114 9.68 109 4.97 4.64 13.9
DHeNoA 105 12.4 77.7 4.74 108 6.47 5.15 15.5
DiBA 102 14.0 79.3 4.83 83.9 10.0 1.47 4.41
DiDeA 107 7.92 120 9.09 112 4.65 0.57 1.71
TOTM 102 10.5 81.1 4.95 106 4.26 2.85 8.54
DEHTH 81.4 1.82 112 9.22 108 10.5 1.71 5.13
DEHIP 99.2 7.15 115 8.84 82.2 13.8 4.29 12.9
TBTM 95.4 4.49 80.8 1.29 84.5 9.74 2.70 8.09
1,2-DEHCH 94.9 5.96 76.8 6.13 117 1.54 2.78 8.33
DEHT 94.3 5.14 113 8.14 77.4 1.74 3.36 10.1
DiDCH 103 8.59 112 9.22 88.3 11.1 2.13 6.40
DMIP 95.1 7.64 112 7.52 103 4.14 4.54 13.6
BTHC 103 7.38 76.8 3.12 102 6.48 0.86 2.57
TMC 88.8 3.66 73.2 1.91 87.2 9.18 8.82 26.5
TBC 104 3.10 123 2.30 77.4 1.74 1.57 4.72
TEC 92.3 3.72 76.0 2.24 101 14.5 1.11 3.34
DBA 90.9 5.24 78.7 5.24 107 11.7 2.76 8.28

DINCH 95.2 5.84 113 6.26 125 6.08 3.33 9.98
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232 FEMEHREMEEE

IS HFR¥Y) B9 TCK G R SN A T b 1] ek
1 IRAIKFh 1,10 F S0 pg/g, A IR K -3
B3 APATRE T 347 (8] S R X B 7 D 22
(RSD) , 4iJ4n3 2 fir/ 25 Ff PAEs A3 [
RGN 72. 8% ~125%, RSD 4 1. 68% ~ 14. 8% (n
=3), 19 F PAEs 21X 5 (9 7 25 [0 i 32 50 il oy
73.2%~125%, RSD J9 1.29% ~14.5% (n=3) ,
24 5HAMAENILR

22 3 80 T A7 ik 5 Sk A AR A I K
/b H PAEs SR LT PAEs S HBRAC A 10 50
RIS BR A L, 55 A Ak 3R VRO 2 BT v
ISCRRAR L (32 3) , A J7 ¥ 3 AR NI 325 72. 8%
~125%, RSD N 1.29% ~ 14.8%, B & fi. T Tan

SOV Guo 28PN vk, 3 WIZ T vk O E R A
FR BN B, PR A L PR AR S 1 T ER
A3 SCHR R R AE 58 GC-MS {U % /b ) PAEs K H:
BACSR AT T40H > AR 5 2R FH I GCx
GC-TOF-MS 1 LK R 2 &5 PAEs e H A4l 5
(5385, TG 44 i B B 49 ] B 2045 46 00 1437
SCHER T XS K2R o PAEs J HBR AR S AL A 1)
#, /A4 Tan % % | UPLC-MS o 7] L 52 B %}
45 Fi PAEs IR 5l 4 43 04 [ B 4G D0 AHL 2 M5
R R R, ATy 1A WK H BRSE R 0. 57 ~
13.0 ng/g, W WAL T Tan % 9 7 ¥ (1.50 ~ 110
ng/g) . WAk, 5HA TR, AR T ik A A H R A
AKTF Deng 215 F1 Christia 251" ) 7 15, R #b F
Basaran %57 ik

*3 AAEEHEMSNFTEZNEZENKLES PAEs R EERRHLER
Table 3 Comparison of this method and other analytical methods for the determination of
PAEs and their alternatives in indoor dust

Analytical method Number of PAEs and their alternatives LODs/(ng/g)  Recoveries/% RSDs/% Ref.
SPE GC-MS 7 0.16-5.50 77.2-102 9.25-13.8 [4]
LLE GC-MS 12 0.01-0.10 71.3-116 3.44-9.32 [37]
SPE GC-MS 12 2.50-210 71.0-107 <15.0 [5]
LLE GC-MS/MS 9 0.10-0.80 80.0-121 <15.0 [45]
SPE GC-MS 21 100-2000 98.0-130 NA [15]
LLE GC-MS 9 2.00-10.0 76.0-134 NA [21]
LLE UPLC-MS 45 1.50-110 75.0-139 NA [20]
LLE GCxGC-TOF-MS 44 0.57-13.0 72.8-125 1.29-14.8 this method

LLE: liquid-liquid extraction.
25 AEMA

o AR SCHEST () T AR T b st vl S e e A el
FNIRAEFEAR (n=40) h 44 Fp HER I &8, Hop
24 B A H KT 30% , 5 iE— 25 0 i S5 i
W, G 4 FEE S2 frR, 44 PAEs
DiBP fil DEP ()4 Hi R 4 100% , ix % B4 45 PAEs
SRAEE NIRRT A )z, B PR H R4
f)>% DBA 1 TBC, % tH 22535l 2 100% F1 98% , 7E
HABE R E N KAt &I T TBC 576 R+
FHEIRFN) 2 A3 X R W] PAE B E R
IR T S B R A . AR REIX K
RREAH PAEs KA 0B B =G HY 2. 07 ~
354 wg/g, FE 15 PAEs J& DEHP, 75 5250 % |
154 A FIZUE T PAEs M HEAR 9 o H 20 )
H27. 4% 24. 9% 26. 0% 1 29. 5% ., DEHP 1 Jy—
Tl FHS S50, ARANOK o 07 FH T R fL 38 7 i 0 2
Fe FE A A R P A Tz R R, XS
feJE it i DEHP 16 % P K 28 v K A7 9 B 1A,

DEHTH J2 % PR i Y PAEs B U5, RS2 5
2(0.09~108 pg/g) fE4 (nd~117 pg/g)
(nd~105 pg/g) M %E (nd~100 pg/g) H ¥ HA
WS IR (B S2) . TEZRTAIMFSE i &
BT ERIARAR  an, MG Bl LA 1
¥R #E A DEHTH B9 55 95 H 43 & & i ik
1500 pg/g"*"’,

KT T ff PAEs JHAERR L E R TR =
AT i GAR 1 B W AE R TR, FRATTR AR el AN [ 34
5% PAEs MR & i S 2l oy 25 Stk AT 1 4 bt
(El 4a) M gs R W, 0% 7 DEHTH #9523
2 T HAl % N EREE (p<0. 05) . DEHTH 2 DE-
HP iy —Fp = Z &AL 5, #0= 7 DEHTH 1 DEHP
PIEA B IRAE B i, nTRESk TSR P i gt an
PRI s i 5 A PR B AR L, i & 2R
B PAEs MHBEMAM G RA B B EXER
P, VMESLY PAEs i, DBP 7E 15 i K42 v i F
P&k 25.7 wg/g, E S T DBP fEHABLIREE
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Fig. 4 (a) Comparison of the average contents and (b) content accumulation map of major PAEs and their alternatives

in indoor dust in different regions (n=10)

For figure a, the height of the columns represents the average content ( ug/g) of each compound in the different regions, and the line

between the columns represents a significant difference between

TRAT & 2, SEnl BIFGE 7R AP B i v A
ME) DBP FYWRAF (K tH Rk 46.3%) ™, 1 a1 &
H1 DBP #5510 J5 R AT RE S 22 A A AP B P=
R R TR R R BT, Xl
HRE KA Y PAEs R HARAR ST BEE 25 5 it
FEEY L, dEmiE L T O R AN, H e
AT PAES RHAEAC S IR AR IR B2 4 b 22
), ¥ DEHP 1 DEHTH #p, TOTM(30. 8 pg/g) &
AR E ) PAEs 20N, H B 35 T2

the compounds in the two regions (p<0.05).
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Table 4 Detection frequencies ( DFs), mean contents (n=10) and proportions of PAEs and their alternatives in indoor dust

Laboratory Dormitory Canteen Classroom Total

Compound DF/ Mean/ Proportion/ DF/ Mean/ Proportion/ DF/ Mean/ Proportion/ DF/ Mean/ Proportion/ DF/ Mean/ Proportion/

% (ng/'g) % % (ng/g) % % (ng/'g) % % (pg/'g) % % (ng/'g) %
DEHP 100 93.8 27.4 80 81.6 24.9 100 75.9 26.0 70 103 29.5 88 354 27.0
DBP 90 25.4 7.42 80 25.7 7.86 100 21.6 7.38 100 21.3 6.11 93  94.0 7.17
DiBP 100 21.2 6.19 100 16.7 5.08 100 17.5 6.00 100 19.5 5.60 100 74.9 5.71
DCHP 90 0.52 0.15 80 0.69 0.21 100 0.45 0.15 60 0.44 0.13 83 2.11 0.16
DEP 100 3.75 1.10 100 2.19 0.67 100 4.13 1.41 100 3.17 0.91 100 13.2 1.01
DHxP 100 1.74 0.51 80 1.95 0.59 100 1.69 0.58 100 1.78 0.51 95 7.16 0.55
DMP 100 224 6.57 100 21.2 6.46 100 14.3 4.90 100 16.8 4.81 100 74.7 5.70
DnOP 100 1.76 0.51 100 1.86 0.57 80 2.35 0.80 100 1.51 0.43 95 7.49 0.57
DiNP 70 223 6.52 80 25.4 7.74 100 18.8 6.44 60 225 6.46 78 89.0 6.79
DUP 100 5.56 1.63 80 5.76 1.76 100 6.47 2.21 70  5.08 1.46 88 229 1.74
DPhP 80 6.23 1.82 80 5.12 1.56 70 7.52 2.57 60 6.48 1.86 73 254 1.93
DiDP 60 6.38 1.87 100 5.14 1.57 100 7.77 2.66 70 7.94 2.27 83 272 2.08
ATBC 100 25.7 7.52 100 33.6 10.3 80 16.8 5.74 100 21.7 6.21 95 97.8 7.46
DEHA 90 1.56 0.46 100 1.59 0.49 100 2.40 0.82 100 1.52 0.43 98  7.06 0.54
DHeNoA 100 3.62 1.06 70 3.87 1.18 100 2.05 0.70 60 4.66 1.34 83 142 1.08
DiBA 100 0.59 0.17 80 0.55 0.17 90 0.46 0.16 100 0.47 0.13 93  2.07 0.16
DiDeA 100 5.89 1.72 70 3.99 1.22 100 6.10 2.09 90 4.98 1.43 90 21.0 1.60
TOTM 100 29.0 8.49 100 26.9 8.20 100 30.8 10.5 60 242 6.92 90 111 8.46
DEHT 100 0.78 0.23 80 1.69 0.52 100 1.21 0.41 90 1.50 0.43 93 5.18 0.40
DEHTH 100 50.7 14.8 80 50.1 15.3 90 429 14.7 60 70.5 20.2 93 214 16.34
BTHC 90 3.02 0.88 60 1.96 0.60 70 2.15 0.74 40 1.94 0.56 65 9.07 0.69
TBC 100 6.82 1.99 100 7.47 2.28 90 5.80 1.99 100 5.84 1.67 98 259 1.98
DBA 100 1.07 0.31 100 1.27 0.39 100 1.40 0.48 100 0.72 0.21 100 4.46 0.34
DINCH 100 2.02 0.59 80 1.47 0.45 100 1.72 0.59 60 1.49 0.43 85 6.69 0.51
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