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In their model six compartments were included: air, surface water, sediment, soil,
vegetation and organic films on impervious surfaces. The MUM model, based on a Level
111 fugacity model developed by Mackay®? assumes steady-state conditions. In summary,
the most important observations based on the calculations performed by Diamond et al.
were:
(1) Organic films had the highest concentrations of chemicals followed by
sediments, soils and vegetation.
(2) The rates of chemical exchanges between the organic film and air were
rapid, leading to increased chemical mobility.
(3) The film wash-off was the major route by which chemicals in the air

would enter the surface waters.

2,3,7,8-Tetrachlorodibenzodioxin (TCDD) (Figure 1-3) was one of a number of
key chemical contaminants that was used to evaluate the rates of movement using this

multimedia transport model.

Cl O Cl
2,3,7,8-Tetrachloro-p-dibenzodioxin
(TCDD)

Figure 1-3. Structure of 2,3,7,8-Tetrachloro-p-dibenzodioxin.
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Figure 1-4 shows that for every 1000 units of 2,3,7,8-tetrachlorodibenzodioxin
that entered the air mass of the modelled system, 910 units would exit in the gas phase by
advection. Of the remaining 90 units, 61 units would enter the water via the film of
which 26 units would enter the sediment layer. By contrast wet and dry deposition, the
classical routes for gas-phase and particle phase-contaminants to enter the water column
only accounted for 5 units, i.e. 12 times less than the film wash-off. Those units of
2,3,7,8-tetrachlorodibenzodioxin that entered the soil remained there and did not move to
the water column. Table 1-1 shows the different processes involved in the transport of
chemicals to the different media.

Table 1-1. Processes Involved in the Transport of Contaminants in the Multimedia
Model by Diamond et al®.

Media Process
Air-Film gas diffusion
wet deposition of gas
wet deposition of

particles
dry deposition of
particles
Film-Water film washoff
Air-Vegetation gas diffusion

wet deposition of gas
wet deposition of
particles

dry deposition of
particles

Vegetation-Soil canopy drip
wax erosion
litterfall

Soil-Vegetation rainsplash
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(3) To determine the reason for the non-selective wash-off of the various compounds

contained within the organic film by simulated rain experiments.

16













































CH,N,

S—OH +

O
ll
il
O

H,C

C2H5(0C,HY,0H, KOH-sq

HyC









M.Sc. Thesis — David Dam McMaster - Chemistry

Window Film
MeOH Extract (5 uL)

1) Add 10 pL of 9-anthracenemethanol solution (25.5 ng/uL)
2) Blow to dryness with N, (g)

Dried Extract

1) CH;N,; (30 min., RT, 20 uL)
2) Blow to dryness with N; (g)
3) MSTFA/Pyridine (30 min., 37°C, 20 UL each)
y

Derivatized Extract

4) Blow to dryness with N, (g)

5) Add 10 pL retention index standard (fatty acid TMS esters,
PAH internal standards, toluene, MSTFA, 10% v/v)

6) Inject I pL onto GC-MS

Data

Figure 2-4. Methylation/trimethylsilylation Procedure for the Analysis of Window

Films.
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pressure). The vacuum during the Kugelrohr distillation was 0.1 mm Hg which
corresponds to a boiling point of the tetrol around 130-140°C. The temperature on the
Kugelrohr was set to 150°C and the distillation allowed to proceed. A clear viscous liquid
(6.6 mg) collected in the distillate reservoir. Characterization of the tetrols was done by
obtaining 'H-NMR and *C-NMR spectra (Bruker 600MHz NMR Spectrometer) and a

'probe mass spectrum on a GC-TOF (Micromass GCT) (see data in Appendix 3).
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hydrochloride followed by MSTFA.
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Two-step derivatization of glucose using O-methylhydroxylamine

Figure 3-3 shows the difference that the methoximation reaction prior to silylation makes

on the resulting chromatograms in the analysis of glucose. In Figure 3-3a the reaction of

glucose with MSTFA results in the formation of four peaks (28.14 min., 28.33 min.,

29.16 min. and 30.64 min.), while in Figure 3-3b the reaction of glucose with

methoxylamine followed by MSTFA results in only two glucose derivative peaks (28.00

min and 28.20 min.) in a 85:15 ratio.
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Figure 3-3. GC/MS mass chromatograms of glucose derivatives using (a)

Derivatization with MSTFA only. (b) Derivatization with MeONH:¢HCl/pyridine
followed by MSTFA.
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Figure 3-5. Mass spectrum of N-Methyltrifluoroacetamide.
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background considerably. This blow down step was incorporated into the sample
preparation procedure for the analysis of window films. Additionally, the solvent delay
of the temperature program was set to 13 minutes to exclude any interference due to

residual N-methyltrifluoroacetamide.

3.1.4 Evaluation of O-Methylhydroxylamine Hydrochloride Concentrations

In an attempt to reduce some of the GC/MS background, the concentration of
MeONH,«HCl/pyridine was varied from 20 mg/mL to 2 mg/mL. A solution of hydroxyl-
containing standards that included ribitol, pinitol, glucose, sucrose and melibinose was
used to evaluate these reactions. As the concentration of O-methylhydroxylamine
hydrochloride was reduced, analysis of the chromatograms showed that the reaction of
glucose was no longer going to completion; glucose is the only compound in this mixture
of standards that would react in the MeONH2eHCl/pyridine reaction. Figure 3-7
highlights the region of the chromatogram where glucose derivatives elute (28.02 and
28.22 min.). Figure 3-7 shows that the 2 mg/mL reaction resulted in decreased levels of
the desired derivatives at 28.02 min. and 28.22 min. along with the appearance of
additional peaks most noticeably a peak at 29.52 minutes; therefore, the concentration of

the hydroxylamine was left at 20 mg/mL.
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Figure 3-7. Comparison of the chromatograms produced from derivatizing glucose
with MeONH;+HCVl/pyridine followed by MSTFA and MeONH;+HCl/pyridine at
concentrations of (a) 20 mg/mL and (b) 2 mg/mL .

3.1.5 Evaluation of the Volume of MSTFA Used

From examination of the peaks in Figure 3-7 the ratios of the different standards

were not consistent, possibly indicating that the MSTFA reaction may not be going to

completion. To test the reproducibility of the reaction three 5 pL aliquots of a MeOH
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extract of an outdoor urban restaurant sample were derivatized using 5 pL of
MeONHeHCl/pyridine followed by 5 puL of MSTFA as described above; three
deuterated PAH internal standards were also added to the sample: acenapthalene-d,o,
pyrene-do, and perylene-d;;. The peak areas of the major components were compared to
the peak areas of these standards. If the MSTFA reaction was working reproducibly, the
peak area ratios should remain constant in each sample. The ratios of the various
compounds were found to vary significantly from run to run (Table 3-1), indicating that
there may be not enough MSTFA to allow the reaction to go to completion.

This reaction was repeated with fresh window film extract samples (5 pL) using
different volumes of MSTFA (5 uL, 10 pL, 15 pL, and 20 pL), preceded by a volume of
MeONH,«HCl/pyridine equal to that of MSTFA used. The results of these experiments
are shown in Table 3-2. When using 10, 15 or 20 pL the ratios were quite similar, but
consistently greater than the data from the 5 pL reactions. Another series of
derivatizations was performed in triplicate using 20 pL volumes of the derivatizing
solutions; these data are reported in Table 3-3. The low RSD’s prompted us to

standardize on 20 pL volumes for all derivatizations of window film extracts.

47






6V

Table 3-2. Reproducibility of peak areas using 5 pL, 10 L, 15 UL and 20 pL of MSTFA with an equivalent amount of
MeONH,«HCl/pyridine.

5ul 10 ul 15 uL 20 ub
Compound® RATIO" | RATIO® | RATIO® | RATIO® AVG® STDEV® RSD?
Arabinose 1 0.05 0.16 0.16 0.17 0.17 0.00 3%
Arabinose 2 0.09 0.78 0.46 0.61 0.62 0.16 26%
Xylitol 0.03 0.27 0.27 0.33 0.29 0.04 12%
Acenapthene-d,q 0.74 0.75 0.76 0.72 0.74 0.02 3%
Levoglucosan 0.09 0.39 0.45 0.62 0.48 0.12 24%
Pinitol 0.09 0.15 0.15 0.18 0.16 0.02 12%
L-Quebrachitol 0.08 0.12 0.12 0.13 0.12 0.01 6%
Fructose 1 1.38 2.92 3.12 3.24 3.09 0.16 5%
Fructose 2 1.03 1.57 2.20 2.19 1.99 0.36 18%
Glucose 1 1.05 1.27 1.81 1.65 1.58 0.28 18%
Glucose 2 0.27 0.40 0.50 0.54 0.48 0.07 15%
Myo-inositol 0.30 0.26 0.35 0.43 0.35 0.08 23%
Pyrene-d,o 1.00 1.00 1.00 1.00 1.00 - -
Sucrose 1.39 1.61 2.05 2.32 1.99 0.35 18%
Trehalose 0.16 0.21 0.24 0.21 0.22 0.02 8%
Perylene-d, 0.63 0.52 0.57 0.59 0.56 0.03 6%

)

: Ratio of compound peak area to peak area of pyrene-d,o.

: AVG = average ratio of peak areas using 10, 15 and 20 pL of MSTFA.
: STDEV = standard deviation using 10, 15 and 20 puL of MSTFA .

d: RSD =relative standard deviation using 10, 15 and 20 puL of MSTFA.
e: Compounds are in their oxime and/or TMS derivative forms.

o o
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3.2 Addition of 9-Anthracenemethanol

9-Anthracenemethanol was introduced into all reaction mixtures to determine the
extent of derivatization of alcohols by MSTFA. Both the alcohol and its TMS derivative
are easily separated and detected under the analysis protocol. Should there be a problem
with the trimethylsilylation reaction (Figure 3-8) the underivatized form of 9-
anthracenemethanol would be observed in the chromatogram. The TMS derivative of 9-
anthracenemethanol has a different retention time and mass spectrum than its

underivatized form (Figure 3-9).

OH OTMS

OOO MSTFA OOO
-

Figure 3-8. 9-Anthracenemethanol is readily converted to it trimethylsilyl
derivative.

3.3 Silanization of GC Vials

One of the main disadvantages of trimethylsilylation as a derivatization method is
that the TMS derivatives can be quite susceptible to hydrolysis. In the case of trace
analyses performed on small scales, the potential for hydrolysis by trace amounts of water

is rather high. Even traces of water in the GC vials themselves can result in some
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surface of the glass to chlorosilyl ethers which when reacted with methanol produced a
neutral methyl siloxane. The dried vials had very small amounts of moisture absorbed to
the glass walls and, once implemented, gave very reproducible results. Instead of going
through this silanization procedure we decided it may be easier and equally effective to
redissolve the blown down derivatized mixture in a solution containing 80% toluene and
20% MSTFA. The presence of the 20% MSTFA should react with any traces of moisture

that may be present and ensure that trimethylsilylation reactions had gone to completion.

3.3.1 Cleaning of GC-vials

Another concern about the GC vials was that other polar compounds similar to
those found in the window film may be present in the vials already. Since we are
analyzing for polar compounds on the surface of glass windows it is reasonable that there
may be some of these compounds coming from the glass of the vial. Three reaction
blanks were run in three vials that were cleaned differently. The first vial was a regular
GC vial that was not cleaned or silanized in any way. The second GC vial was rinsed
with DCM followed by methanol, and then placed in an oven at 170°C for 1 hour. The
third vial was a solvent —rinsed and a silanized vial provided by J. Jia. Figure 3-10 shows
an expanded region of the chromatograms where the monosaccharide TMS derivatives
elute. There was no evidence of any sugar or sugar alcohol derivatives in these blank
samples. Additionally, there were hardly any differences between the three vials;
therefore, we concluded that the use of regular GC vials without any cleaning was

acceptable for these analyses.

53



TIC: BT 2OB.O

10000

(a)

Sooo
B8O000

rooo

soco
socoo )
_~o0O

R, 80 208.00 RO.CO XG.00 2G.00 R7.00 27.60 B5.00 AB.60 Z26.00 O .OO

T e

(®)

malaat TRt ol

TIC: Bl <M VTYIIOC.O

- l=1=1-]

BOO00O

SOO0O
[—1=tel-)

“ooo
e OO Za.00 Z0.00 Z0.80 ZO.00 2O,.00 7.00 R 7.600 OB.00 O.00 20.00 29.00



















Abundan

Time-

1400
1300
1200
1100
1000

20.5 min. to 33 min.
Fructose lucose
Ce-Sugar Alcohols . Myo-inositol
IS L-Quebrachitol
Xylitol
i
Arabinose \\ ’ ]
Cs-tetrol | !
1
Cs-tetrol \ Pinito! i
i
Levogl\ i
& T A’A L T Wb Ls L] _' T 2 '..’ T
21.0 220 23.0 24.0 25.0 26.0 27.0 28.0 29.0 30.0 31.0 32.0







M.Sc. Thesis - David Dam McMaster - Chemistry

Table 4-1.  Retention index values of compounds identified in an outdoor urban
restaurant sample (JRO) from analyses performed on Oct. 8/03, Mar. 15/04, and
Sept. 27/04. The averages (AVG), standard deviations (STDEV) and relative
standard deviations (RSD) were calculated.

Compounds October March September
(o TS 8/03 15/04 7104 AVG | STDEV | RSD
glycerol 768.2 766.7 771.9 769.0 2.7 0.4%
Cs-tetrol 996.6 1004.9 995.2 998.9 5.2 0.5%
Cs-tetrol 1016.9 1025.3 1014.9 1019.0 5.6 0.6%
Arabinose 1 1189.4 1194.5 1190.01 1191.3 2.8 0.2%
Arabinose 2 11971 1202.2 1197.8 1199.0 2.7 0.2%
Xylitol 1204.8 1212.8 1205.6 1207.7 4.4 0.4%
Levoglucosan 1306.3 1310.5 1307.9 1308.2 2.1 0.2%
Pinitol 1315.7 1323.0 1316.8 1318.5 3.9 0.3%
L-Quebrachitol 1357.1 1363.4 1357.9 1359.4 3.4 0.3%
Fructose 1 1384.3 1391.1 1386.8 1387.4 3.4 0.3%
Fructose 2 1400.0 1406.8 1403.7 1403.3 3.4 0.2%
Glucose 1 1409.4 1416.2 1413.7 1413.1 3.4 0.2%
Glucose 2 1421.5 1427.2 1423.7 1424.1 2.9 0.2%
Myo-inositol 1546.8 1557.1 1548.9 1551.0 5.5 0.4%
Sucrose 2139.3 21441 © 2138.0 2140.5 ~ 3.2 0.2%
Trehalose 2233.8 2235.7 2229.6 2233.0 3.1 0.1%
Stigmastanol 3004.6 3008.2 3002.9 3005.2 2.7 0.1%

4.3 Comparison of Retention Index Values from Window Film Samples and
Authentic Standards

The retention index values and the standard deviations of over 100 authentic
derivatized metabolite standards were determined previously by J. Jia’. Retention index
values for the plant sterols stigmastanol, B-sitosterol and the Cs-tetrols were determined
in this study. Using these values, 21 different compounds were identified positively in

the methanol extracts of the window films. Tables 4-2 show that the majority of
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Figure 4-3. (a) Mass Chromatogram of m/z 361 ions. (b) Mass spectrum of sucrose.
(c) Mass spectrum of a peak tentatively identified as a disaccharide.
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Table 4-3. Summary of the positively identified tentatively identified and unknowns in indoor and outdoor window film

samples at various sites.

Positive

Tentative

Identifications Identifications Unknowns
#of % of Total # of % of Total % of Total Total # of
Sample Name Peaks | Peak Area | Peaks | Peak Area # of Peaks Peak Area Peaks
INDOOR SAMPLES
Indoor Rural Office (EBI) 23 75.0% 9 8.6% 18 16.4% 50
Indoor Suburban Office (DWI) 19 79.0% 3 4.7% 5 16.3% 27
Indoor Urban Laboratory (PHWI) 16 79.1% 8 10.7% 19 10.3% 43
Indoor Urban Office (SRI) 13 76.5% 2 1.9% 14 21.6% 29
Indoor Urban Reslidence (RSI) 22 78.8% 8 10.9% 11 10.4% 4
Indoor Urban Restaurant (JRI) 14 78.2% 2 5.3% 8 16.5% 24
OUTDOOR SAMPLES ‘
Outdoor Rural Office (EBO) 16 90.8%" 5 3.5% 6 5.7% 27
Outdoor Suburban Office (DWOQ) 16 88.9% 9 4.8% 8 6.3% 33
Outdoor Urban Laboratory (PHWO) 15 86.7% 4 2.4% 4 10.9% 23
Outdoor Urban Office (SRO) 18 88.6% 9 3.5% 11 7.9% 38
Outdoor Urban Residence (RSO) 17 80.5% 3 3.1% 10 16.4% 30
Outdoor Urban Restaurant #1 (JRO) 17 80.1%' 8 6.3% 10 13.6% 35
Outdoor Urban Restaurant #2 (JRO) 17 79.7% 6 5.9% 11 14.4% 34
Outdoor Urban Restaurant #3 (JRO) 19 74.9% 5 5.1% 11 20.0% 35
Total Number of Unique Peaks 103
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presence of fungal-derived components in the window film®. However, no ergosterol
was detected in any of the samples analyzed so it is unlikely that fungal metabolites

contribute much if anything to the window films.

4.4.2.2 Source of Levoglucosan

Levoglucosan, a 1,6-anhydro derivative of glucose, is produced during the
pyrolysis of cellulose®? and has been used as a tracer for biomass burning®*?* (Figure 4-
4). Major ions in the mass spectrum of the TMS derivative of levoglucosan (m/z 378) are
m/z 204, m/z 217 and m/z 333. The fragments are produced from the losses of C7H;30Si;
(m/z 204), C¢H;70Si, (m/z 217) and CH;Si (m/z 333)%, Mannosan and galactosan are

two other anhydrosugars produced during the pyrolysis of cellulose, however they were

not detected in the film samples.

OH

Cellulose Levoglucosan

Figure 4-4. Production of levoglucosan from the pyrolysis of cellulose.
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Figure 4-5. Mass spectrum of levoglucosan-(TMS);.

4.4.2.3 Source of the Cs-tetrols

Claeys et al. recently described a new pathway for the formation of two major
constituents of secondary organic aerosols through the complex photooxidation of
isoprene®’. Isoprene represents almost 50% of all biogenic non-methane hydrocarbons on
the global scale®. Hydroxyl-radical initiated photooxidation of isoprene leads to the
formation of two diastereometric tetrols: 2-methylthreitol and 2-methylerythritol (Figure

4-6).
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Figure 4-6. Pro?osed reaction of isoprene in the atmosphere to yield 2-methyltetrols
by Claeys et al.?

Due to the large amounts of isoprene in the atmosphere we predicted that the 2-
methyltetrols would probably be present in the window films. The possible presence of
2-methylthreitol and 2-methylerythritol was implicated by two chromatographic peaks at
20.06 and 20.52 min., respectively; the mass spectra of these peaks were consistent with

tetra-TMS derivatives of five-carbon tetrols (Figure 4-7). Their existence was confirmed
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by synthesizing an authentic mixture of the two tetrols from 2-methylvinyloxirane
(Section 2.9). The expected m/z of the Cs-tetrols was expected to be 136. The mass
spectrum of the synthesized compounds using a GC-TOF showed a mass at m/z 105,
which was most likely the loss of *CH,OH. The elemental composition of m/z was
determined to be C4HyO3 within 16 ppm (Appendix 3). Spectra from the 'H-NMR
showed chemical shifts that corresponded well to the structure of the Cs-tetrols (Appendix
3). A drop of D0 to the sample caused the hydroxyl group peaks (4-4.7 ppm) to
disappear. The '>C-NMR spectrum matched well to the theoretical chemicals shifts
calculated using ACD labs NMR software (Appendix 3). The mass spectra of the TMS
derivatives of the tetrols show key ions at m/z 219, m/z 117, and m/z 129. Figure 4-8
shows the fragmentation scheme for these TMS derivatives proposed by Claeys et al®®.
The tetrols were observed only in the outdoor window film samples (not in the indoor

samples) and typically in a 2:1 ratio (Figure 4-7).
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Figure 4-7. Mass chromatogram corresponding to m/z 219 (top) of a derivatized
outdoor window sample along with the mass spectrum of the second peak at 20.52

min (bottom).
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Figure 4-8. Fragmentation pattern of the tetra TMS derivative of 2-methylbutane-
1,2,3,4 tetrol as proposed by Claeys et al®s,

4.5 Quantitative Analysis of Apalytes Found in the Window Fllms

4.5.1 Reproducibility of the Results

Quantitation of the analytes was done using deuterated PAH as internal standards
(Section 2.6.3). The reproducibility was evaluated on three runs of an outdoor urban
restaurant sample (JRO) (Table 4-4). Relative standard deviations of the individual
analytes varied from 2-14%. Overall, the total loadings (ug/m?) of the analytes had a
variability of 6.5%. The assumption was made that all other window film extracts would
have similar variabilities as the urban restaurant sample. Since the sample amounts were

very small a proper statistical analysis of each sample was not possible.
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sample and one suburban sample were analyzed the true determination of any rural-urban
trends may be difficult.

Another observation about the levels of analytes indoors vs. outdoors was noticed
at the different types of sites. Figures 4-10, 4-11, and 4-12 shows the concentrations of
the positively identified analytes on windows sampled at offices, a lab, a residence and a
restaurant. It was interesting to note that at the urban office sites the concentration of
analytes was significantly higher outdoor than indoor. At the urban laboratory and urban
residence the concentrations outdoor were still larger than indoor, but not by a large
amount. Finally, at the rural office and urban restaurant the concentrations outdoor were
either similar to or lower than the values indoor. It is possible that the ventilation system
in the urban offices is filtering the outdoor air, thereby reducing the amount of
saccharides observed indoors. At the other sites indoor activities, such as food cooking,

may be contributing to the levels of saccharides indoors.
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Figure 4-16b. Differences between the sugars observed in the aerosol samples and
window film samples in the region of 28.4 min. to 30 min.
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Table 4-8. Loadings (ug/KW) of sugars and sugar alcohols found in the field blanks

compared to the loadings (ug/KW) found in outdoor window film samples.
(%o=Percent contribution of field blanks to the sample)

Compound Field
(MeONH./TMS | Blanks |  EBO % bwO % | PHWO | o
Derivative) (La/KW) (ng/KW) (rg/KW) (ng/KW)
Arabinose 0.08 3 3% 8 1.0% 0.9 8%
Levoglucosan 0.003 0.2 2% 0.7 0.4% 0.07 4%
Pinitol 0.003 4 0.1% 16 0.02% 0.6 0.5%
L-Quebrachitol 0.004 0.2 2% 1 0.4% 0.09 4%
Glucose 0.03 20 0.2% 53 0.1% 3 1%
Sucrose 0.007 2 0.4% 18 0.04% 3 0.2%
Compound Field SRO RSO JRO
MeONH./TMS Blanks % % %
( Derivative) (ug/KW) (ug/KW) (ug/KW) (Hg/KW)
Arabinose 0.08 1 8% 2 4% 1 8%
Levoglucosan 0.003 0.1 3% 0.5 1% 2 0.2%
Pinitol 0.003 0.1 3% 0.3 1% 0.6 1%
L-Quebrachitol 0.004 0.07 6% 0.6 1% 0.4 1%
Glucose 0.02 13 0.2% 5 0.4% 5 0.4%
Sucrose 0.007 6 0.1% 2 0.4% 4 0.2%
4.9 Summary of Results

Relative to the previous target analytes identified in the window films (alkanes,
alkanoic acids, alkanoic diacids, aromatic acids and resin acids), the sugars and sugar
alcohols constitute 55-99% of the total pg/m* of identified compounds (Table 4-9).
Simoneit reported that saccharides comprise 13 to 26% of the total compound mass

(TCM) in aerosols'®, and over the ocean up to 63%>2,
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(e.g. 1 day, 2 days, 1 week, 2 months etc...) would allow us to monitor the rate of build-up
of the film over time. Atomic force microscopy (AFM) would also allow us to monitor

the rate of build-up on the film and to also characterize the film.
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6.0 APPENDICES

Appendix 1

Structures of derivatized compounds observed in the methanol extracts of organic
window films.
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Appendix 1. Structures of derivatized compounds observed in the methanol extracts of
organic window films.
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Appendix 2

Retention Index Values of Positively Identified, Tentatively* Identified and Unknown**
Compounds Observed in Methanol Extracts of Window Film Samples.

*Tentatively Identifed Compounds are shown in brackets
**Unknown compounds are shown by blank spaces
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Compound EBO | DWO {PHWO| SRO | RSO | JRO | EBI | DWI | PHWI | SRI RSl | JRI AVG |STDEV Ou:ioor In d’ior
37 1116.4 1116.9 1116.9 1116.7] 0.3 1 2
38 1136.1]1136.1] | 1136.1] 0.0 0 2
39 1157.3 1162.2 1169.8| 34 0 2
40 1178.6 11786 - 0 1
41 1186.7 1186.7] - 0 1
42 arablnose 1192.8]1191.8( 1194.0| 1189.4] 1190.81186.3| 1192.5|1193.7| 1193.5 1192.0 1191.7]| 2.4 6 4
43 1194.7 1194.7 1194.7] 0.0 2 0
44 glutamine 1197.8 {1197.8{1197.3} [ 1197.7] 0.3 0 3
45 arabinose 1200.5]1200.5| 1201.7 | 1198.1] 1199.0} 1194.0| 1200.7 | 1201.4| 1202.2 1200.2 1199.8| 24 6 4
46 1207.0 1207.5( | 1207.2] 0.3 0 2
47 (sugar alcohol) 1208.0 1208.0 - 1 0
48 xylitol 1209.7]1208.2] 1213.3| 1205.8 | 1206.81197.8] 1210.4 | 1213.5{ 1209.9 1209.9 1208.5| 4.5 6 4
49 1217.6 1215.7 1216.6 | 1.4 1 1
50 1222.4 1222.4 - 1 0
51 1231.6 1231.6 - 0 1
52 1258.6 1258.6 - 1 0
53 1264.8 1266.7 1267.2] | 1266.3] 1.3 0 3
54 | (Cy Sugar Alcohol) [1279.2|1278.3}1282.2 1279.8 1280.2 1282.711307.4| | 1284.2| 10.3 3 4
55 levoglucosan 1307.9] 1307.9] 1308.4 | 1306.3 | 1307.9{ 1307.4] 1308.9 | 1306.8| 1307.3 | 1307.3 | 1307.9 1307.6| 0.7 6 5
56 pinitol 1319.9]1318.8] 1321.5| 1315.7| 1317.9| 1311.1| 1321.0 | 1323.6| 1320.4 1318.4 1318.8| 3.5 6 4
57 1326.7 1324.7 1325.8] 1322.6 1327.2 1325.4| 1.8 4 1
58 1339.41338.7] 1340.8 | 1337.3 | 1338.9{ 1335.3| 1334.6 1339.3 1338.0| 2.1 6 2
59 1350.9 13509 - 0 1
60 L-quebrachltol | 1359.8| 1359.7 | 1361.8 | 1355.6 | 1358.9) 1352.6] 1361.4 | 1363.5| 1360.2 1359.311361.6} | 1359.5] 3.0 6 5
61 (sugar alcohol) | 1380.3]1379.1]1381.7| 1377.7| 1380.0) 1376.8} 1378.7 1377.2 137891 1.7 6 2
62 fructose 1389.2]|1390.1] 1388.5| 1388.7 | 1386.3 | 1382.6| 1389.8 [ 1390.3| 1386.9 | 1389.2 | 1387.1/1388.9| | 1388.1| 2.1 6 6
63 (Cg-sugar) 1392.911393.2{1392.1{ 1391.3} 1391.6 | 1392.6( 1397.6 [ 1397.1] 1399.5| 1395.5 | 1391.3|1396.8] | 1394.3| 2.9 6 6
64 fructose 1405.0| 1404.7} 1403.7 | 1403.9| 1402.6 { 1398.9| 1405.5 | 1405.5| 1402.6 | 1405.5 | 1403.4]| 1404.2( | 1403.8] 1.9 6 6
65 azelalc acld 1412.3 14123 - 0 1
66 glucose 1416.5[1418.3]| 1413.6 [ 1418.6| 1413.2|1409.5[ 1414.4 | 1415.0| 1413.1| 1413.9 | 1413.9]|1414.2] [ 14145| 25 6 6
67 glucose 1426.0{1427.7| 1425.1)| 1427.0 1423.7| 1420.0 1425.5 | 1427.0| 1423.6 | 1426.0 | 1424.9|1425.8] | 14252 2.1 6 6
T 14454 14454 - 0 1
%9 1452.2 1452.2 - 0 1
70 1493.7 14921 14929] 11 | 2 0
71 (inosltol) 1508.2 1509.4 150881 08 2 0




Compound EBO | DWO [PHWO| SRO | RSO | JRO | EBI | DWI | PHWI | SRI | RSl | JRI AVG |STDEV Out?!oor In d’io ;
72 1509.4 1509.4| - 1 0
73 1530.4 15304 | - 0 1
74 1534.8 1534.2 1534.5 | 1532.1 1532.0] [ 1533.5] 1.3 2 3
75 1538.7 1538.7| - 0 1
76 myo-Inositol 1549.5|1550.7] 1553.6 | 1547.1] 1551.8| 1541.2] 1550.7 | 1554.2} 1551.8 | 1554.7 | 1551.0] 1551.6| | 1550.7 | 3.6 6 6
77 1569.5 1569.5| - 1 0
78 | hexadecanolc acld 1605.5 | 1605.4| 1604.8 | 1605.2 | 1605.6|1605.6] | 1605.4| 0.3 0 6
79 1666.1 1658.1 1662.1] 5.7 1 1
80 | octadecanolc acld 1807.6 | 1805.4| 1805.4 | 1805.5 | 1805.0{ 1805.0| [ 1805.7{ 1.0 0 6
81 1965.7 1965.7) - 0 1
82 1982.7 | 1980.7 1987.1]1987.5| 1985.3 1985.6 1984.8| 2.6 2 4
83 2000.9 20009] - 0 1
84 2056.3 2056.3| - 0 1
85 sucrose 2139.3]2140.0[ 2137.3] 2137.9 2137.3| 2131.1] 2145.6 | 2143.4| 2139.6 | 2143.0 [ 2139.7] 2138.5| | 2139.4| 3.7 6 6
86 2144.8 21448 - 1 0
87 2156.4]2155.0] 2154.4| 2156.4 | 2156.4 | 2156.4 2155.8| 0.9 6 0
88 2163.9 21639 - 1 0
89 2182.7 2177.8]2177.7] | 21794 2.9 0 3
90 [ (disaccharide) 2197.1]2188.5] 2176.1 2192.0 21884 8.9 0 4
91 (disaccharide) 2205.0 2208.4| 2204.6 2198.8 2204.2| 4.0 2 2
92| (disaccharide) 2213.2 2210.4 2215.2 2218.4 2212.0 2213.8 22138 2.7 3 3
93| (disaccharide) 2220.0 2230.0 2222.2 22241| 5.3 1 2
94 trehalose 2231.6{2230.3] 2233.7| 2228.2( 2231.6 | 2223.4] 2236.9 [ 2239.1] 2228.3| 2231.1 [2230.7]2229.7[ {2231.2] 4.1 6 6
95 2248.6 2248.6| - 0 1
96| (disaccharide) |[2265.8]2266.5 2265.1 2263.8| 2268.4 2266.2 2266.0| 1.6 4 2
97| (disaccharide) 2271.2|2272.0 2271.6] 06 0 2
a8 2501.6 2504.8 2503.2| 2.3 1 1
99 (sterol) 2802.4|2799.8 2798.0 2801.5 2812.1| 2814.8 | 2808.8 28054| 6.5 4 3
100{ (trisaccharide) 2910.2|2915.5| 2916.3 2926.9 2930.1 2919.8| 84 3 2
101 stigmastanol | 3002.9] 3004.6 3001.1] 3005.5 | 3004.6 3017.0 3006.0] 5.6 5 1
102 B-sitosterol 3004.6 30046] - 1 0
103 (sterol) 3085.8 3055.8| - 1 0
Total#ofPeaks | o0 | 33 | 23 | 38 | 30 | a5 | 50 | 27 | 43 | 20 | 41 | 24
Observed In Sample
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Appendix 3

GC-TOF Data For Synthesized Cs-Tetrols

GCT Data 1: GCT Probe Mass Spectrum of Synthesized Cs-Tetrols

GCT Data 2: Elemental Composition Report of m/z 105

'H.NMR and C-NMR Data For Synthesized Cs-Tetrols

NMR Data 1: 'H and *C NMR Summary of Synthesized Cs-Tetrols

NMR Data 2: Theoretical >C Shifts of Synthesized Cs-Tetrols

NMR Data 3: 'H NMR of Synthesized Cs-Tetrols in DMSO-ds

NMR Data 4: 'H NMR of Synthesized Cs-Tetrols in DMSO-ds (3.1-4.5 ppm)
NMR Data 5: '"H NMR of Synthesized Cs-Tetrols in DMSO-ds (0.70-1.35 ppm)
NMR Data 6: 'H NMR of Synthesized Cs-Tetrols in DMSO-ds + D0

NMR Data 7: '*C NMR of Synthesized Cs-Tetrols in DMSO-ds

NMR Data 8: '*C NMR of Synthesized Cs-Tetrols in DMSO-ds (61-77 ppm)

NMR Data 9;: 3C NMR of Synthesized Cs-Tetrols in DMSO-ds (17-25 ppm)
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Elemental Composition Report Pag:

Single Mass Analysis
Tolerance = 10.0 mDa / DBE: min=-1.5, max =50.0

Isotope cluster parameters: Separation = 1.0 Abundance = 1.0%

Monolsotopic Mass, Odd and Even Electron lons
37 formula(e) evaluated with 4 results within limits (up to 50 closest results for each mass)

7691 DD-2 : 21-Jun-Z
TOF MS El+ 26

3500 4000 4500 5000 5500 6000 6500 7000 7500

500 1000 1500 2000 2500 3000

Minimum: -1.5

Maximum: 10.0 50.0 50.0

Mass Calc. Mass mbDa PPM DBE Score Formula

105.0534 105.0538 -0.4 -3.9 1.0 2 C2 H7 N3 02 .
105.0552 -1.7 -16.6 0.5 1 C4 HS O3 4——m—m
105.0578 - ~-4.4 ~42.2 s.0 4 C7 H7 N
105.0453 8.1 77.6 5.5 3 C6 HS N2

GCT Data 2: Elemental Composition Report of mm/z 105



.1
NMR Data 1: 'H and *C NMR Summary of Synthesized Cs-Tetrols

CHj
HO A
\1/ |\3/ OH
OH
HO

TOP FRACTION:

TABLE 1. 'H Chemical shifts for the high and low concentration components of the
top fraction sample in DMSO-dg.

PROTON CHEMICAL SHIFT (ppm)
High Low
la 3.322 (3.222)° 3.283 (3.284)
1b 3.191 (3.191) 3.226 (3.228)
2-CH; 0.995 (0.993) 0.937 (0.935)
3 3.36° 3.388 (3.388)
4a 3.539 (3.538) 3.596 (3.596)
4b 3.36° 3.36°

a The values in brackets represent the corresponding signals of the bottom fraction.
b Estimated chemical shifts owing to signal overlap.

TABLE 2. 'H - 'H Coupling constants for the high and low concentration components of
the top fraction sample in DMSO-dg.

PROTONS COUPLING CONSTANT (Hz)
High Low

3y
4a,3 1.2 (1.2)° 3.3(3.2)
4b,3 b 7.6 (7.6)

23
la,1b -10.6 (-10.7) -10.9 (-10.9)
4a,4b -8.7(-8.8) -10.8 (-10.8)

* The values in brackets represent the corresponding signals of the bottom fraction.



® Coupling constant not resolved owing to signal overlap.

TABLE 3. '>C Chemical shifts for the high and low concentration components of the

top fraction sample in DMSO-dg.
CARBON CHEMICAL SHIFT (ppm)
High Low

| 66.37 (66.392‘l 67.27 (67.283

2 73.28 (73.30") 73.28 (73.32")
2-CH3; 21.53 (21.56) 19.43 (19.44)

3 75.51 (75.52) 74.35 (74.36)

4 62.18 (62.19) 62.26 (62.28)

? The values in brackets represent the corresponding signals of the bottom fraction.
® Assignments may be reversed.



NMR Data 2: Theoretical 1*C Shifts of Synthesized Cs-Tetrols
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NMR Data 3: '"H NMR of Synthesized Cs-Tetrols in DMSO-dg
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Egbert Indoor (EBI)
MR 22/01

nome lon
nE "
12€ "
1€ 7
uE 7]
15E 7%
10€ 12
17E 1
108 1
19€ 1
206 10
21E 7%
-3 7
2E 12
2E 12
25€ 1
206 %
e 12
266 7
20€ 74
306 1
ME 74
TOTAL

3 101
08 15
80E 120
o€ 188
100€ 199
1DE 213
120€ E-4
130€ 241
140€ 255
TOTAL

toh 163
o 163
" 163
oph 7
1248E 21
138E 221
1358E 21
12458€ m
12N 213
TOTAL

PE 121
SPE 121
IPE 241
DHE P2
[ 253
TOTAL
TOTAL ACIDS

> 8

0.10

0.10
0.10
0.10

0.08
0.08
0.08
0.02
0.08

Methanol extract

EMasin
sample (ng)

81r
T00.8
588

AMsssin Vol comection Transter
sample (g) * ngim?

1.9
T18.47
NNM
400.63
31351
N
190.88
1763.43
11298
1054.18
434.92
179230
281,80
par X 3
389.00
938.00
320
21249
0.2
0.12
0.12
155001

1081,10
014,18
1425.74
52022
1
1430
187.04
8864
0814
$030.0

0.04
285209
n2o
4534
115.50
4947
0.02
208
002
313837

0.01

0.01

0.04
2894
3187
00.8

* Totst volune Is 10.0 mt. Anatyaed volune Is 5.0 mi
* Sempling sres ks 11,39 n?
& Total volume s 10.0ml. Anstyzed volume bs 1,33 mi

Gravimetric W (mg ")
# Kimwipes:

LA

n

1148
14329
108.7
213
1.0
T4T4A8
N7

10.1
1258
24

DCM extract
EMassin  AMash
sampla sample
(ng/ h ) Vol
0.08 0.05 1.03
7338 70.60 1569.00
15.88 14.91 33128
22115 200.38 4830.12
1023 122.11 735,84
ms.18 211928 47095.10
13047 13259 2040.48
1225 1185.00 25800.02
T4.08 70.n 1571.85
108.07 oaT4.70 1490527
310.05 303.90 875328
1409.40 1352.67 30081.40
T28.85 701.42 13580.40
2179.27 2000.40 48053.44
1408 38144 8031.93
408.00 45279 10062.09
0.08 .07 1.61
15260 147.01 284,00
0.13 0.12 200
013 0.12 200
0.13 0.12 270
0.13 0.1 251
0.15 013 282
100.00 .1 2047.3%
30057 0.4 7554.18
2409 21.00 405.02
o2 .19 4.30
029 020 L1 14
024 022 484
0.40 0.44 0.708
0.08 0.04 095
14.802 1268 281.80
0.05 0.04 0.05
0. 0.02 0.48
0.09 0.02 0.48
0 0.02 0.40
0.3 0.02 048
0.01 0.01 0.18
0.0 0.2 040
0.01 0.01 021
0.01 0.01 021
0.04 0.04 0.8s
15.00 14.00 Mm.or
10.74 1028 2854

Transfer to
* gt

000
131.78
2000
400.8¢
240.19

4134.78
238.69
27n.1
138.00
131053
502.91
2641.04
1387.90
4000.00
705.18
88341

0.4
28038

024

024

024

10510.44

0.2
025
179.78
[ ~Fa]
42,65
038
0.50
0.42
0.08
88024

Tota!

10.17
26).58
30.45
40739
20524
A7T91.04
9078
258028
157.84
1501.63
060.28
2033.01
1510.9
450812

253430

Correction of blanks

Correction with 0.5DL

Totsl mess in  Corrected total Corrected total
Total (ng/m)  #ve FB (ng)

11
8827
1.14
pord o]
12.10
4000.42
380.78
Mer.mr
28058
930,60
1721.03
7097.80
3180.70
873828
1100.18
81,97
17.04
T64.92

(rg/m2)

201
178.84
30.19
41.31
20137
540,82
210.74
1790.13
.14
002.32
218.42
1108.81
791.80
2510.44
52238
2)4.08
183
151.00
0.41
£.41
.41
1204829

17218
107.3¢
42050
1850.75
65,38
24.48
N0
14.43
15.60
281007

-0.15
51524
1270
1.00
2000
6.64
-0.18
0.44
-0.08
501.72

-0.03
0.0
<0.13
8.00
2138
2028

159388

(ng/m2)

10.07
2.7
2835
4840
284 .52
435211
261.84
2200.07
13242
1138.74
51018
22100
123048
NN
676.00
73128
408
250.54
0.13
0.13
0.13
18881.31

18.17
107.82
42087
15783
05.84
2512
3200
1517
17.18
2455.18

0.08
52150
1288
1.02
20
.0
0.3
047
0.3
570.78

0.01

0.01

0.04
.08
.08
47.12

2T40

% cortsnoncory,
]

124ba
123be
1330
1245be
12ne

SPE
IPE

(o213

214
228
242

7

208
312

340

Jes
ELr]
308
410
424
438
432

480

318
e
e
M4
28

cofre.acd

SYBIRRUTHET

gsy

148
100
174
188

210

2u

108
106
100
100
210
210
210

210

02
02

34
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nesigential [naoor (RS1)

MR 1501
name fon
He T4
126 7
1€ "
1E /]
15€ T4
16€ /]
17E T4
1€ 74
19€ T4
nE 74
1E 74
E T4
e 74
UE n
BE "
nE T4
e T4
e T4
-3 ™"
XE "
e 74
TOTAL
> 3 101
TOE 113
&0E 129
o€ 188
100€ 1
110€ 21
120€ z
130€ 241
1408 25
TOTAL
oh 160
ph 19
Bh 163
oph m
1248% 1
ra 21
1I:e p-3]
12458E m
INE n3
TOTAL
PE 121
SPE 121
PE 24
DHE fs )
00E 23
TOTAL
TOTAL ACIDS
* Totel vohune
* Sampfing sree
«: Total volure
Orsvimerc W (mg ar')

o

0.10
0.10
0.10
0.10
0.10
013
0.10
0.10
o.10
0.10
0.10
0.13
0.10
0.48
0.18
013
018
015
028
023
028

027
030
028
0.2
on
oA
08?7
04y
097

0.10
0.10
0.10
0.03
0.03
0.03
0.03
0.02
0.0%

0.02
0.02
0.08
0.02
0.08

Methanol extract
EMsmn  AMsseh  Vdcomecton Trnefer o
sample (ng)  sarrpie (ng) ° nghrd =
008 008 009 0.01
5310 10027 20253 8
“3 4138 .13 a3
849 52201 1044.00 n7
29052 279.18 5583 26
[Tk 020281 120082 0622
083 21.6 84328 a4
uR9 VR sl 2069
1834 14883 2105 4
27 HHI  pe2ae 1819
Frex} 550 110048 840
7710.4 260206 08¢ NTA
13884 130811 21342 15
Humne 05203 6T0407 5118
005 oA 121047 n
1550.8 1UTTL0 20878 287
o7.4 nn 187.84 143
18 5200 704,60 07
0.3 012 024 002
013 012 024 0.02
0.13 0.12 024 002
U067 296862  4SOM92 3003
nea 195367 »ery 2029
1282 140017 2203 121
D188 1994.08 N%.3 048
7087 243128 48000 s
2053 18028 808 ns
2008 1750 032 7
285 201.02 4020 207
9.0 80,64 1723 132
09 20 1640 128
00577 29051 16509.0 12074
008 004 0.00 0.01
43004 40758 21842 <X}
1022 8741 17402 133
161.9 140,14 280.28 24
2404 20756 41812 nr
108 17.07 BA14 19
108 a0 17.98 14
187 12.00 F-%,1 20
156 277 s 21
84002 409544 01909 T80
0.01 0.01 002 0.00
0.01 0.01 0.02 0.00
1164 11120 mal 1.0
24 F-X4 as ar
»n1 DO 7.2 a1
1788 16882 378 na
53190
10.0 mt Arslysed votume
1924 m
100 m Amlysed vahume
207
2

DCM extract
EMimh AMmah
e mrple
(ng/4304)  (ng/4SOL)
103 0.01
24028 2453
287 2148
katd r] 7830
208 0447
8447.03 0000.04
»n X581
RN 880.50
131.48 12997
20073 820.59
7074 -1V 1]
184837 135348
22348 7408
a0 b bl
812 £31.83
1703.70 1848.01
15829 15113
718 71060
1102 10690
0754 2820
2823 N
0.13 011
8.8 .47
kLB ] 284
1544 92 134403
17290 15103
11043 a7
2.5 nNn
2149 19.28
a4e 044
0.05 0.04
2030 1744
Q.08 0.04
134 143
042 00.52
ors 0.8
[-1.5] 0.02
0.01 0.0t
003 0.02
0.01 0.01
0.01 0.01
0.04 0.04
B 200
£.12 428
som
18 m

Vot
correction *

21249
4089.08
470.97
1502881
6765.99
1IN0
T462.81
8178383
79%9.38
1843247
TeM AT
33181.78
1764824
54960.01
1181443
36569.21
%852
1570217
T35
0525.08
1184.10

251
7.7
«ong
2881.18
7820
2.
5143
42848
.78

[-X-1]
337.64
0.95
.42
1544.84
1.0
048
0.18
049

o1

a2

oes
809.21
1741

Trenefor o
ngmt =

1630
30.89
841
14724
51649
13580.18
509.66
02042
21269
1407.14
003.01
2083.63
1347.04
419547
90217
2791.54
2038
1205.%
18134
%08.03
.13

888274

0.1%
51.00
%08.09
281.00
217
163.88
40.57
nn
(]
pox A

007
2%
0.07
192
1793
1.08
0.04
0.01
0.04
135073

0.02

0.02

0.08
43.74
70.00
1587

424039

Totel Correcton of blanks Correction with 0.50L

Total mare in Comected  Carrected
Tots! (nghrf)  sveFB(ng) total (noAm) total (ngint)

10.0 113 10.08 18.08 1E
450,08 2827 mar mar 12
4218 1.4 2% 4250 13E
122093 26203 10873 1N 14E
550,11 12210 53208 51208 13E

1U4AT0 499942 1344165 1344168 16E
s1ara kb [sIV) 823 17E

730.33 UM Wnn SRz 18E
neos 28058 17108 171.06 198
1589.00 2%.00 T16.88 710,86 20E
687.02 1721.0 300.02 30802 21E
2083.03 b T 1 X L 1 X 22€
184054 188.70 841.09 844.00 nE
a0 7382 2TT28t 228 24E
03,03 1100.18 TS148 73148 25€
020 BT 2 TN 2¢€
0.1 17 20678 20678 27E
12%9.33 78492 108000 105900 28
18138 203 180.71 160.71 29€
200.05 204 803.40 50340 J0E
0147 284 0.2 90.52 NE

420199 4007044  XIWAG1  TALM
30107 nar 2872 28572 6de
2882 307 7814 2814 7de
81002 262 810.04 810.04 8de
205250 1884 202181 202181 9de
2528 230 284.52 28452 10de
19208 400 191.54 191.94 11de
M2 a8 .69 09.89 12de
4504 7 an am 13de
[ER 4 10.04 1001 10.04 14de
4803.00 2278 ASATI4 ASATTA
0.08 104 248 005 wvh
630,70 4313 64870 4870 ph
1342 1.04 12.19 17.19 Iph
an 440 M -3 oph
140.62 1.0 14920 183 124de
18.04 9.03 10.04 16.4 123be

141 1.03 118 118 135
198 020 14 104 1240
214 054 202 202 12ne
857.59 €343 85388 85178
0.02 on £.03 0.01 PE
0.02 o £.03 0.01 SPE
17.04 0 16.84 10.84 IPE
4940 12800 21.08 21.08 DHE
a7 18.80 71.08 71.08 ope
14164 14804 10887 108.08
400048 41T demes deeney
% carnoncorr,
(4]

214
228
242
236
210
264
298
312
328
Ao
4
368
382
238
410
424
438
4382
468
480

174
188
202
218
220
244

72
288

194
194
194
208
232
232
252
310
244

e
e
318
4
28

12
120
1
142
152
16a
17a

11da
12da
13
14da

corre. acid

corre.ecid

188
214

242
236

298
312
328
340

388
382
398
410
424
438
452
488

14¢
160
174
188
202
218
0
244
238

168
168
168
180
210
210
210

218
02
02

300
4
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Pharmacy Bullding West Indoor (PHWT)

MR 1501
name lon
1"e "
12¢ i
193¢ i
"e T4
158 "
108 "
e T4
16€ T4
19€ 74
20€ T4
218 74
ot 74
nE 74
e "
2L 7
206 i
Fy T
28t 4
€ T4
0€ T4
NE 4
TOTAL
[+ AL ]
08 118
0ot 129
90E 108
100€ 1
110€ 217
120€ m
130€ 24
140¢ 23
TOTAL
[ ] 163
ph 183
o 18
m
12408 -3
138€ 2t
1338E b-3)
12438E n
127 213
TOTAL
PE ”
sre 129
e 24
oME ne
o0 3 -
TOTAL
TOTAL ACIDS
* Totsl volumne
** Samplng sree
& Total volume

oL

0.10
0.10
0.10
0.10
0.10

Methanol extract

EMsssin  AMassin Vol comection Transfer o

sample (ng)  ssmple (ng) *

208.0 190,02
002 384.64
203 19.02
2142 mn
1097 100.48
X7 oo
1718 1832
15145 144338
1059 101,04
4 841,02
4430 Ay
22088 2121468
1252 100241
4019 270,07
002.9 881,61
16428 1500.48
10.0 ar.67
318 Mo
0.13 012
0.13 0.12
0.13 0.12
1708 10001.3
1858.4 1380.08
8442 4019
(15} 71951
17643 153550
2101 10078
1208 114,04
200.7 180,04
024 o
049 0.44
53530 43079
Mos 29188
20798 29200
242 .y
. 20281
508 a0
1y 148.00
003 0.02
36 FX ]
(X3 450
3888.9 nne
0.01 0.01
0.01 0.01
s246 80131
08.0 63.00
€71 421
asr.? (- X
100 m
some
100 m

852
"

no/im' =
NN 02
T2920 1489
B8B.03 18
osT A0 138
200 042
o9To.00 13039
32084 053
2000.00 TS
202.00 404
10824 308
83458 170.8
424290 840.0
21840 430
033338 1310.7
122 perd )
7208 634,86
13534 .
ove.es 140.0
o4 0.08
024 0.0
o4 0.08
3370.0 08408
ey sss8
7284 1883
14390 2878
w112 042
e 50
289 438
724 T4
04 LX)
oe 0.18
91087 1639.1
832 1168
45838 ”"r2
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