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Aims of the study

The general aims of this study were stated in the application as follows;

1. To provide a simple 5 minute accurate home testing system for tetrahydrocortisone-3-glucuronide (THEG) in timed urine samples.

2. To provide a rapid screening test which can be used to monitor general personal well-being.

3. To serve as an objective confirmatory test for the efficacy of chiropractic manipulation in asthma patients.

Associated questions to be answered were;

· Can the Ovarian Monitor be used as a home test for THEG?

· Can a quantitative immunochromatographic test for THEG be developed?

· Do the levels of THEG determined by the new tests correlate with urinary free cortisol levels in normal patients?

· Can elevated THEG levels be recognised by self testing or point-of-care testing  with the Monitor and/or immunochromatographic tests?

· Can home measurement be used to demonstrate that spinal manipulation reduces elevated cortisol/THEG levels to normal values in chronic disease situations.?

Clearly all of these aims and questions can only be tested or demonstrated once a test system for THEG is available. Equally clearly not all the goals were expected to be realised during the course of the current study given the levels of resources available. The first aim of the study therefore was the most important to deal with initially since without a viable testing system for THEG levels none of the other  aims or questions can be investigated. 

Research Design

Under the Research design section of the application we stated that the goals and specific objectives were the following:

1. synthesis of biomaterials for THEG assays

2. validation of an homogeneous enzyme immunoassay (as used in the Ovarian Monitor) for urinary THEG levels against a method for urinary free cortisol

3. establishment of normal ranges for THEG in urine

4. preparation of assay tubes for home testing.

The first objective consisted of 4 important steps. Failure to achieve any one of these would necessitate curtailment of the study.

a) synthesis of THEG since it can no longer be purchased commercially at reasonable cost

b) raising of a suitable monoclonal antibody

c) preparation of a THEG-lysozyme conjugate

d) establishment of an assay for THEG using the homogeneous enzymeimmunoassay system employed in the Ovarian Monitor.

All of these research objectives (1a-b) have now been achieved as summarised below.

Summary of Results

1a Chemical and enzymatic synthesis of THEG

As reported earlier THEG has been synthesised successfully by both an enzymatic and a chemical method. The product was identified by a combination of liquid chromatography on a semi-preparative HPLC column and by mass spectroscopy. The final product was identical in all spectroscopic and chromatographic respects with an available sample of authentic material. The nmr spectrum of the sample provided absolute proof of its structure. 

1b Monoclonal antibody for THEG

Availability of pure THEG material meant that immunogens for antibody production could be prepared by standard coupling techniques in our laboratory and injected into mice in the first steps of monoclonal antibody production. The immunogens (THEG-BSA conjugates) were characterised by MALDI mass spectroscopy and the  samples had a substitution level of  10-20 THEG molecules per molecule of BSA.

After injection of mice with the immunogens and applying the techniques of monoclonal antibody production a clone (8C6) has been selected, identified and cultured to provide a solution of anti-THEG antibody. As part of the screening technology an ELISA assay for THEG has been established to characterise the antibodies and this serves also as a sensitive reference laboratory assay for THEG in aqueous samples such as urine. The antibody is of class IgM and has a high specificity for THEG. Figure 1 shows a typical standard curve obtained with the ELISA for THEG using monoclonal antibody 8C6 

Figure 1

The absorbance data are transformed logarithmically and the resulting values plotted versus the concentration of pure THEG.
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The units used in the characterisation can be converted into moles/24 h which is the clinically useful unit. The mid-point value (EC50) was 0.042 (g/mL or 0.28 (mol/24 h. Thus the working range of the curve covers the expected range of values encountered in humans with an appropriate dilution of the urine sample. 

1b.1 Assay specificity

Another important parameter of the antibody is its specificity. That is the number of similar steroid and steroid glucuronide structures that cross react with the active sites of the antibody. The specificity of the assay is shown in Figure 2. Initially, a range of compounds was tested such as estriol-3-glucuronide, estriol-16-glucuronide, pregnanediol glucuronide, tetrahydrocortisone (THE), tetrahydrocortisone-3-glucuronide, and testosterone. Of these only THE showed any measurable cross reactivity which is not surprising since it is the same basic structure but minus the glucuronide ring structure. 

Figure 2

The effect on assay response of a variety of steroid analogues to THEG
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When the assay was tested with cortisone and tetrahydrocortisol (THF), closely related structures, only a slight cross reactivity was observed. Structures such as dehydroepiandrosterone sulphate (DHEAS) showed no significant cross reactivity. Thus the antibody is highly specific for THEG.

1b.2 Sensitivity of the assay

As shown in Figure 1 the sensitivity of the ELISA assay is in the correct range for the measurement of THEG in urine samples without excessive dilutions of the samples. The useful working range could be set between 0.1 up to 10 µg/L and considering the daily excretion of THE of around 3 mg/day a modest dilution of urine would be anticipated.

1c  Establishment of the THEG-lysozyme assay for use with the Ovarian Monitor

The pure THEG was used to acylate lysozyme by in house methodology and a mixture of lysozyme-THEG conjugates and free lysozyme was obtained. The FPLC profile showed the usual 7 conjugate peaks and a peak of unreacted lysozyme. This mixture was partially purified by precipitation with 1 M NaCl and subsequent hydrophobic interaction column chromatography on butyl-sepharose. The results are shown in Figure 3 where the first peak consists of unreacted lysozyme and the following peaks are lysozyme-THEG conjugate mixtures. For the current work there is no need to separate out the individual conjugate families.

Figure 3

Hydrophobic interaction chromatography of THEG-lysozyme conjugate mixture
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1d Standard curve for measurement of THEG

Fraction 33 from the column (see Figure 3 above) was used for establishment of the THEG assay. The standard curve generated with 30 (L of antibody solution is shown in the Figure 4.

Figure 4

Standard curve for measurement of THEG constructed with THEG standards prepared in buffers
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The working range was from about 10 to 200 µmol/24 h (1.5 to 30 µg/mL)  which is an order of magnitude less sensitive than might have been expected from previous work with the Monitor fertility tests. This is most likely due to the fact the IgM antibody has 5 times the number of binding sites that a normal IgG antibody has. Since only 1 of these is required to bind to the lysozyme-THEG conjugate and inhibit it the difference between the two possibilities is in fact 10 fold. Thus, there is a buffering effect and more THEG must be added to the system to prevent the inhibition than when an IgG antibody is used.

However, a 20 minute THEG assay gave a standard curve which gave sensible results for the urine samples we have available, one of which was obtained from a stressed individual. It is also possible to construct a standard curve using a 5 minute assay as intended originally but this uses more material than does the 20 minute assay. Thus at this stage of development we have utilised the 20 minute assay protocol. However, it is clear that the goal of using the Ovarian Monitor for the THEG assay has been achieved.

1d.1 Urine matrix effects

All immunoassays are plagued by matrix effects. Simply put this means that in the presence of the urine sample the assay might behave differently. In order to test for the presence or absence of a urine matrix effect a urine sample was chosen and measured in the assay at a series of dilutions. If there is a serious urine matrix effect the amount of THEG in the sample determined by the assay result would not be a linear function of dilution. As can be seen in Figure 5 a near linear response was obtained suggesting that there is in fact little interference in the assay by urine components.

Figure 5

Dilution series showing linearity of assay response with sample dilution
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A similar result was also obtained with other urine samples available in the laboratory confirming the above finding. 

1d.2 Further confirmation of lack of urine matrix effects with the THEG assay

A urine sample from a 6 year old male was obtained and diluted according to the time of collection (150 mL/hr). An apparent THEG concentration in the urine was determined by measuring the lysis rate ((T20 mins) for the sample without any added THEG (the so called zero standard). From this result a series of samples could be prepared with “known” concentrations of THEG. The urine dilutions covered the range of THEG concentrations corresponding to the buffer standard curve shown in Figure 4. The results of the experiment are shown in the Ffigure 6. Also included is a similar dilution series from a woman’s urine sample. The principle involved here is that if urine matrix effects are absent the standard curve generated with the diluted urines should be parallel to the buffer standard curves shown above. Also, if the nominal concentrations of THEG determined from the assay are correct then the two sets of standard curves should overlap.

Figure 6

Data showing the lack of a urine matrix effect with the IgM antibody
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This was clearly the case for the two urine specimens analysed since within experimental error the two standard curves are identical to the curve produced with the control standards prepared in buffer. This is an excellent result and means that the value for the THEG concentration given by the assay is a true measure of the actual urinary value and urine matrix effects are unimportant in this assay with this antiserum.

1d.3 Circadian rhythm

Cortisol levels fluctuate in a cyclical fashion through a 24 hour period. The levels are highest around 8 am and lowest from 5 pm until around midnight. The levels are also low during sleep. Thus we collected urine for a 24 hour period in 4 hourly intervals from two individuals and then analysed the samples. The 24 hour urine profile is shown in Figure 7.

Figure 7

Circadian rhythm demonstrated in the urinary THEG data collected at 3 hourly intervals
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The diluted samples for both subjects clearly showed a significant fall in values (twofold) from morning to night. This is what we would expect to see. Thus, although the clinical data are preliminary we have confidence that the assay is delivering sensible numbers. A sample of the THEG data obtained showing levels is shown in Table 1.

Table 1.

Urine series results at different times of the day and for different individuals
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The units for THEG are µmol/24 h

The values must be compared over similar time intervals because of the circadian rhythm but the levels present in timed urine specimens obtained with this assay are in the range of 10  to about 100 (mol/24 h.  These levels are quit e high and therefore relatively easy to measure. They are certainly much easier to measure than the levels of urinary free cortisol.

Conclusion

We have achieved the first and most important milestones set in this project under Objective 1 to the extent that we have established two assay systems for THEG one of which has the potential to be converted into a point-of-care assay. No major technical hurdles appear to remain that might prevent the remaining goals being achieved. We have commenced work on objective 2 with a local chiropractor Dr Les Whitehead. Objective 3 remains to be dome. It is also clear that the Ovarian Monitor can be used to measure THEG in a point-of-care format

Further work

The work remaining to be achieved can be summarised in general terms as follows

· Correlate the THEG values obtained for the Monitor assay with a urinary free cortisol assay using the same urine samples. The free cortisol assay is validated against serum free cortisol values.

· Correlate the THEG values obtained for the Monitor assay with urine against a salivary free cortisol assay using the assay situated at MacQuarie University. The salivary  cortisol assay is validated against serum free cortisol values.

· Compare THEG values in urine for chiropractic patients showing stress by elecrothermographic measurements carried out by Dr Les Whitehead and a control group which do not.

Commercial prospects

There is no doubt that the work completed establishes that a potentially commercial test for THEG can be developed now. No other test for THEG is available or as far as we know being developed since no one else has the pure THEG material or an antibody for THEG. Thus at this stage we would have control of the market. Equally importantly the ability to measure urinary THEG rapidly and accurately could change the way cortisol measurements are carried out and the range of application of such measurements.

Some of the commercial steps that need to be carried out include;

· Preparation of a research plan with Dr Ray Hayek to investigate the effect of chiropractic manipulation on appropriate patients

· Preparation of a dried tube point-of-care Monitor version of the THEG assay

· Establishment of a prototype lateral flow test for THEG
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		119.5		119.5		119.5		119.5

		120		120		120		120
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		137.5		137.5		137.5		137.5

		138		138		138		138
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		142.5		142.5		142.5		142.5

		143		143		143		143
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		150.5		150.5		150.5		150.5
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		153		153		153		153
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		155.5		155.5		155.5		155.5
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		87		87		87		87
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0

0

1.1
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0.9401709402
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0.9987789988
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1.0036630037
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0.8473748474
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0.2954822955

0.8180708181
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0.2759462759

0.7936507937
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0.4224664225
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		7.5		7.5		7.5		7.5

		8		8		8		8

		8.5		8.5		8.5		8.5

		9		9		9		9

		9.5		9.5		9.5		9.5

		10		10		10		10

		10.5		10.5		10.5		10.5

		11		11		11		11

		11.5		11.5		11.5		11.5

		12		12		12		12

		12.5		12.5		12.5		12.5

		13		13		13		13

		13.5		13.5		13.5		13.5

		14		14		14		14

		14.5		14.5		14.5		14.5

		15		15		15		15

		15.5		15.5		15.5		15.5

		16		16		16		16

		16.5		16.5		16.5		16.5

		17		17		17		17

		17.5		17.5		17.5		17.5

		18		18		18		18

		18.5		18.5		18.5		18.5

		19		19		19		19

		19.5		19.5		19.5		19.5

		20		20		20		20

		20.5		20.5		20.5		20.5

		21		21		21		21

		21.5		21.5		21.5		21.5

		22		22		22		22

		22.5		22.5		22.5		22.5

		23		23		23		23

		23.5		23.5		23.5		23.5

		24		24		24		24

		24.5		24.5		24.5		24.5

		25		25		25		25

		25.5		25.5		25.5		25.5

		26		26		26		26

		26.5		26.5		26.5		26.5

		27		27		27		27

		27.5		27.5		27.5		27.5

		28		28		28		28

		28.5		28.5		28.5		28.5

		29		29		29		29

		29.5		29.5		29.5		29.5

		30		30		30		30

		30.5		30.5		30.5		30.5

		31		31		31		31

		31.5		31.5		31.5		31.5

		32		32		32		32

		32.5		32.5		32.5		32.5

		33		33		33		33

		33.5		33.5		33.5		33.5

		34		34		34		34

		34.5		34.5		34.5		34.5

		35		35		35		35

		35.5		35.5		35.5		35.5

		36		36		36		36

		36.5		36.5		36.5		36.5

		37		37		37		37

		37.5		37.5		37.5		37.5

		38		38		38		38

		38.5		38.5		38.5		38.5

		39		39		39		39

		39.5		39.5		39.5		39.5

		40		40		40		40

		40.5		40.5		40.5		40.5

		41		41		41		41

		41.5		41.5		41.5		41.5

		42		42		42		42

		42.5		42.5		42.5		42.5

		43		43		43		43

		43.5		43.5		43.5		43.5

		44		44		44		44

		44.5		44.5		44.5		44.5

		45		45		45		45

		45.5		45.5		45.5		45.5

		46		46		46		46

		46.5		46.5		46.5		46.5

		47		47		47		47

		47.5		47.5		47.5		47.5

		48		48		48		48

		48.5		48.5		48.5		48.5

		49		49		49		49

		49.5		49.5		49.5		49.5

		50		50		50		50

		50.5		50.5		50.5		50.5

		51		51		51		51

		51.5		51.5		51.5		51.5

		52		52		52		52

		52.5		52.5		52.5		52.5

		53		53		53		53

		53.5		53.5		53.5		53.5

		54		54		54		54

		54.5		54.5		54.5		54.5

		55		55		55		55

		55.5		55.5		55.5		55.5

		56		56		56		56

		56.5		56.5		56.5		56.5

		57		57		57		57

		57.5		57.5		57.5		57.5

		58		58		58		58

		58.5		58.5		58.5		58.5

		59		59		59		59

		59.5		59.5		59.5		59.5

		60		60		60		60

		60.5		60.5		60.5		60.5

		61		61		61		61

		61.5		61.5		61.5		61.5

		62		62		62		62

		62.5		62.5		62.5		62.5

		63		63		63		63

		63.5		63.5		63.5		63.5

		64		64		64		64

		64.5		64.5		64.5		64.5

		65		65		65		65

		65.5		65.5		65.5		65.5

		66		66		66		66

		66.5		66.5		66.5		66.5

		67		67		67		67

		67.5		67.5		67.5		67.5

		68		68		68		68

		68.5		68.5		68.5		68.5

		69		69		69		69

		69.5		69.5		69.5		69.5

		70		70		70		70

		70.5		70.5		70.5		70.5

		71		71		71		71

		71.5		71.5		71.5		71.5

		72		72		72		72

		72.5		72.5		72.5		72.5

		73		73		73		73

		73.5		73.5		73.5		73.5

		74		74		74		74

		74.5		74.5		74.5		74.5

		75		75		75		75

		75.5		75.5		75.5		75.5

		76		76		76		76

		76.5		76.5		76.5		76.5

		77		77		77		77

		77.5		77.5		77.5		77.5

		78		78		78		78

		78.5		78.5		78.5		78.5

		79		79		79		79

		79.5		79.5		79.5		79.5

		80		80		80		80

		80.5		80.5		80.5		80.5

		81		81		81		81

		81.5		81.5		81.5		81.5

		82		82		82		82

		82.5		82.5		82.5		82.5

		83		83		83		83

		83.5		83.5		83.5		83.5

		84		84		84		84

		84.5		84.5		84.5		84.5

		85		85		85		85

		85.5		85.5		85.5		85.5

		86		86		86		86

		86.5		86.5		86.5		86.5

		87		87		87		87

		87.5		87.5		87.5		87.5

		88		88		88		88

		88.5		88.5		88.5		88.5

		89		89		89		89

		89.5		89.5		89.5		89.5

		90		90		90		90

		90.5		90.5		90.5		90.5

		91		91		91		91

		91.5		91.5		91.5		91.5

		92		92		92		92

		92.5		92.5		92.5		92.5

		93		93		93		93

		93.5		93.5		93.5		93.5

		94		94		94		94

		94.5		94.5		94.5		94.5

		95		95		95		95

		95.5		95.5		95.5		95.5

		96		96		96		96

		96.5		96.5		96.5		96.5

		97		97		97		97

		97.5		97.5		97.5		97.5

		98		98		98		98

		98.5		98.5		98.5		98.5

		99		99		99		99

		99.5		99.5		99.5		99.5

		100		100		100		100

		100.5		100.5		100.5		100.5

		101		101		101		101

		101.5		101.5		101.5		101.5

		102		102		102		102

		102.5		102.5		102.5		102.5

		103		103		103		103

		103.5		103.5		103.5		103.5

		104		104		104		104

		104.5		104.5		104.5		104.5

		105		105		105		105

		105.5		105.5		105.5		105.5

		106		106		106		106

		106.5		106.5		106.5		106.5

		107		107		107		107

		107.5		107.5		107.5		107.5

		108		108		108		108

		108.5		108.5		108.5		108.5

		109		109		109		109

		109.5		109.5		109.5		109.5

		110		110		110		110

		110.5		110.5		110.5		110.5

		111		111		111		111

		111.5		111.5		111.5		111.5

		112		112		112		112

		112.5		112.5		112.5		112.5

		113		113		113		113

		113.5		113.5		113.5		113.5

		114		114		114		114

		114.5		114.5		114.5		114.5

		115		115		115		115

		115.5		115.5		115.5		115.5

		116		116		116		116

		116.5		116.5		116.5		116.5

		117		117		117		117

		117.5		117.5		117.5		117.5

		118		118		118		118

		118.5		118.5		118.5		118.5

		119		119		119		119

		119.5		119.5		119.5		119.5

		120		120		120		120

		120.5		120.5		120.5		120.5

		121		121		121		121

		121.5		121.5		121.5		121.5

		122		122		122		122

		122.5		122.5		122.5		122.5

		123		123		123		123

		123.5		123.5		123.5		123.5

		124		124		124		124

		124.5		124.5		124.5		124.5

		125		125		125		125

		125.5		125.5		125.5		125.5

		126		126		126		126

		126.5		126.5		126.5		126.5

		127		127		127		127

		127.5		127.5		127.5		127.5

		128		128		128		128

		128.5		128.5		128.5		128.5

		129		129		129		129

		129.5		129.5		129.5		129.5

		130		130		130		130

		130.5		130.5		130.5		130.5

		131		131		131		131

		131.5		131.5		131.5		131.5

		132		132		132		132

		132.5		132.5		132.5		132.5

		133		133		133		133

		133.5		133.5		133.5		133.5

		134		134		134		134

		134.5		134.5		134.5		134.5

		135		135		135		135

		135.5		135.5		135.5		135.5

		136		136		136		136

		136.5		136.5		136.5		136.5

		137		137		137		137

		137.5		137.5		137.5		137.5

		138		138		138		138

		138.5		138.5		138.5		138.5

		139		139		139		139

		139.5		139.5		139.5		139.5

		140		140		140		140

		140.5		140.5		140.5		140.5

		141		141		141		141

		141.5		141.5		141.5		141.5

		142		142		142		142

		142.5		142.5		142.5		142.5

		143		143		143		143

		143.5		143.5		143.5		143.5

		144		144		144		144

		144.5		144.5		144.5		144.5

		145		145		145		145

		145.5		145.5		145.5		145.5

		146		146		146		146

		146.5		146.5		146.5		146.5

		147		147		147		147

		147.5		147.5		147.5		147.5

		148		148		148		148

		148.5		148.5		148.5		148.5

		149		149		149		149

		149.5		149.5		149.5		149.5

		150		150		150		150

		150.5		150.5		150.5		150.5

		151		151		151		151

		151.5		151.5		151.5		151.5

		152		152		152		152

		152.5		152.5		152.5		152.5

		153		153		153		153

		153.5		153.5		153.5		153.5

		154		154		154		154

		154.5		154.5		154.5		154.5

		155		155		155		155

		155.5		155.5		155.5		155.5

		156		156		156		156

		156.5		156.5		156.5		156.5

		157		157		157		157

		157.5		157.5		157.5		157.5

		158		158		158		158

		158.5		158.5		158.5		158.5

		0		0		0		0

		3		3		3		3

		6		6		6		6

		9		9		9		9

		12		12		12		12

		15		15		15		15

		18		18		18		18

		21		21		21		21

		24		24		24		24

		27		27		27		27

		30		30		30		30

		33		33		33		33

		36		36		36		36

		39		39		39		39

		42		42		42		42

		45		45		45		45

		48		48		48		48

		51		51		51		51

		54		54		54		54

		57		57		57		57

		60		60		60		60

		63		63		63		63

		66		66		66		66

		69		69		69		69

		72		72		72		72

		75		75		75		75

		78		78		78		78

		81		81		81		81

		84		84		84		84

		87		87		87		87

		90		90		90		90

		93		93		93		93

		96		96		96		96

		99		99		99		99

		102		102		102		102

		105		105		105		105

		108		108		108		108

		111		111		111		111

		114		114		114		114

		117		117		117		117



15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

Fraction:

Conductivity (V)

Absorbance

conductivity

Protein (mg)

Time (minutes)

Absorbance and Conductivity (V)

1.1

1.1

0

0

1.1

1.1

1.0231990232

0.0415140415

1.1111111111

0.0073260073

1.0866910867

-0.0073260073

1.1111111111

-0.0073260073

1.1013431013

0.0073260073

1.0915750916

0.0024420024

1.0866910867

-0.0024420024

1.0915750916

0.0024420024

1.1013431013

0.0073260073

1.072039072

0.0122100122

1.0866910867

-0.0073260073

1.1062271062

0.0122100122

1.1013431013

0.0073260073

1.1013431013

0.0073260073

1.0769230769

0.0024420024

1.0671550672

0.0024420024

1.1062271062

0.0073260073

1.0964590965

0.0073260073

1.0622710623

0.0170940171

1.1013431013

0.0122100122

1.0866910867

-0.0073260073

1.0964590965

0.0122100122

1.0866910867

0.0073260073

1.0866910867

0.0122100122

1.0866910867

0.0170940171

1.0818070818

0.0122100122

1.0964590965

0.0170940171

1.1013431013

0.0170940171

1.0964590965

0.0073260073

1.0818070818

0.0122100122

1.0964590965

0.0073260073

1.0915750916

-0.0024420024

1.1208791209

0.0122100122

1.115995116

0.021978022

1.0818070818

0.0073260073

1.1062271062

0.0170940171

1.1013431013

0.0073260073

1.0964590965

0.0073260073

1.0866910867

0.0122100122

1.1208791209

0.0122100122

1.0915750916

0.021978022

1.0964590965

0.0122100122

1.0866910867

0.0073260073

1.0915750916

0.0122100122

1.0915750916

0.0122100122

1.0915750916

0.0073260073

1.1111111111

0.0122100122

1.0769230769

0.0170940171

1.1257631258

0.0170940171

1.0818070818

0.0170940171

1.0866910867

-0.0024420024

1.0866910867

0.0073260073

1.0915750916

0.0170940171

1.0915750916

0.021978022

1.0915750916

0.0122100122

1.0866910867

0.0024420024

1.1013431013

0.021978022

1.0573870574

0.0170940171

1.1062271062

0.0268620269

1.0866910867

0.021978022

1.1257631258

0.0073260073

1.0915750916

0.0170940171

1.0964590965

0.021978022

1.1013431013

0.0170940171

1.1013431013

0.021978022

1.115995116

0.0268620269

1.1062271062

0.021978022

1.1111111111

0.0268620269

1.0866910867

0.0122100122

1.0866910867

0.0122100122

1.0769230769

0.0073260073

1.0573870574

-0.0073260073

1.0769230769

0.0122100122

1.0964590965

0.0122100122

1.0866910867

0.0122100122

1.0964590965

0.0268620269

1.0622710623

0.0122100122

1.072039072

0.0170940171

1.0671550672

0.0170940171

1.072039072

0.0170940171

1.0573870574

0.0170940171

1.0525030525

0.0170940171

1.0915750916

0.0122100122

1.0427350427

-0.0024420024

1.0427350427

0.021978022

1.032967033

0.0268620269

1.072039072

0.0415140415

1.0280830281

0.0317460317

1.0280830281

0.0366300366

1.0183150183

0.0415140415

1.0280830281

0.0561660562

1.0231990232

0.0610500611

1.0183150183

0.0805860806

1.0280830281

0.1001221001

0.9987789988

0.1147741148

1.032967033

0.1391941392

0.9694749695

0.1636141636

0.9743589744

0.1831501832

0.9597069597

0.2173382173

0.9645909646

0.2222222222

0.9841269841

0.2612942613

0.9743589744

0.3003663004

1.0134310134

0.2808302808

0.9694749695

0.3247863248

0.9499389499

0.3296703297

0.9645909646

0.3638583639

0.9597069597

0.3931623932

0.9645909646

0.4078144078

0.9401709402

0.4078144078

0.9401709402

0.4468864469

0.9499389499

0.5299145299

0.9352869353

0.5641025641

0.9401709402

0.6568986569

0.9010989011

0.7887667888

0.9206349206

0.9255189255

0.9255189255

1.0036630037

0.9499389499

0.9987789988

0.8962148962

0.9841269841

0.9108669109

1.0085470085

0.905982906

1.0036630037

0.8815628816

1.0036630037

0.8766788767

1.0036630037

0.8962148962

1.0134310134

0.8522588523

1.0085470085

0.8766788767

1.0036630037

0.862026862

0.6617826618

0.8669108669

0.6324786325

0.8522588523

0.5592185592

0.8522588523

0.5201465201

0.8376068376

0.4468864469

0.8571428571

0.4175824176

0.8473748474

0.3882783883

0.8424908425

0.3443223443

0.8424908425

0.3247863248

0.8180708181

0.2954822955

0.8180708181

0.2857142857

0.8278388278

0.2759462759

0.7936507937

0.2661782662

0.8180708181

0.2466422466

0.8131868132

0.2564102564

0.8034188034

0.2466422466

0.7985347985

0.2564102564

0.8034188034

0.2710622711

0.7496947497

0.2759462759

0.7399267399

0.2759462759

0.7399267399

0.2905982906

0.7838827839

0.315018315

0.778998779

0.3247863248

0.7496947497

0.3247863248

0.7155067155

0.3492063492

0.7106227106

0.3882783883

0.7203907204

0.4224664225

0.7301587302

0.4664224664

0.7594627595

0.5006105006

0.7252747253

0.5396825397

0.7008547009

0.5787545788

0.7106227106

0.6178266178

0.695970696

0.6324786325

0.7057387057

0.6617826618

0.7203907204

0.652014652

0.7203907204

0.6666666667

0.6666666667

0.6568986569

0.6862026862

0.6568986569

0.6666666667

0.652014652

0.6471306471

0.6227106227

0.6666666667

0.6422466422

0.6568986569

0.652014652

0.6471306471

0.652014652

0.6568986569

0.6764346764

0.6471306471

0.6617826618

0.6275946276

0.6666666667

0.6275946276

0.6617826618

0.6129426129

0.6324786325

0.6178266178

0.6275946276

0.5934065934

0.5934065934

0.6275946276

0.5592185592

0.5787545788

0.5152625153

0.5836385836

0.5054945055

0.5836385836

0.4761904762

0.525030525

0.4566544567

0.5494505495

0.442002442

0.5543345543

0.4224664225

0.5347985348

0.4029304029

0.5299145299

0.4078144078

0.5299145299

0.4029304029

0.5152625153

0.3833943834

0.5103785104

0.4126984127

0.5054945055

0.4078144078

0.5054945055

0.4322344322

0.4908424908

0.4273504274

0.4957264957

0.4566544567

0.4615384615

0.4761904762

0.5006105006

0.4908424908

0.4713064713

0.4761904762

0.4664224664

0.4810744811

0.4468864469

0.4664224664

0.4615384615

0.4664224664

0.4322344322

0.4371184371

0.4566544567

0.4468864469

0.4126984127

0.4029304029

0.3882783883

0.398046398

0.4078144078

0.3687423687

0.398046398

0.3345543346

0.3833943834

0.3101343101

0.3785103785

0.3003663004

0.3882783883

0.3003663004

0.3833943834

0.2905982906

0.3540903541

0.2808302808

0.3492063492

0.2710622711

0.3540903541

0.2661782662

0.3052503053

0.2612942613

0.3247863248

0.2564102564

0.3199023199

0.2612942613

0.3052503053

0.2417582418

0.2954822955

0.2466422466

0.3101343101

0.2661782662

0.2808302808

0.2661782662

0.2905982906

0.2759462759

0.2808302808

0.2661782662

0.2808302808

0.2710622711

0.2808302808

0.2612942613

0.231990232

0.2173382173

0.231990232

0.2173382173

0.2222222222

0.2271062271

0.2222222222

0.2173382173

0.2026862027

0.2124542125

0.188034188

0.2026862027

0.1978021978

0.188034188

0.1733821734

0.1684981685

0.1587301587

0.1440781441

0.1782661783

0.1684981685

0.1538461538

0.1440781441

0.1440781441

0.1343101343

0.1684981685

0.1196581197

0.1294261294

0.1196581197

0.1147741148

0.105006105

0.0708180708

0.105006105

0.0805860806

0.0903540904

0.0757020757

0.0708180708

0.105006105

0.0757020757

0.0659340659

0.0757020757

0.0659340659

0.0805860806

0.0366300366

0.0659340659

0.0415140415

0.0561660562

0.0512820513

0.0610500611

0.0366300366

0.0561660562

0.021978022

0.0512820513

0.0170940171

0.021978022

0.0170940171

0.0415140415

0.0366300366

0.0415140415

0.0170940171

0.0415140415

0.0170940171

0.0415140415

0.0610500611

0.0317460317

0.0024420024

0.0170940171

-0.0122100122

0.0415140415

0.0073260073

0.0317460317

0.0122100122

0.0317460317

0.0366300366

0.0268620269

0.0024420024

0.0268620269

-0.0170940171

0.0073260073

0.0122100122

0.0317460317

0.0317460317

0.0415140415

0.0024420024

0.021978022

0.0170940171

0.0122100122

0.0024420024

0.021978022

0.0024420024

-0.0024420024

0.0024420024

0.021978022

0.0268620269

0.0317460317

0.0317460317

0.0268620269

0.021978022

0.021978022

0.021978022

0.0170940171

0.0170940171

0.0170940171

0.0317460317

0.0268620269

0.0024420024

-0.0024420024

0.0024420024

-0.0024420024

-0.0024420024

0.0122100122

-0.0073260073

0.0122100122

-0.0073260073

0.0122100122

0.0122100122

0.0122100122

0.0268620269

0.0170940171

0.021978022

0.0073260073

0.0122100122

0.0024420024

0.0317460317

0.0170940171

0.0268620269

0.021978022

0.0024420024

0.0024420024

0.0073260073

0.0024420024

0.0073260073

-0.0073260073

-0.021978022

0.0073260073

-0.0073260073

-0.0170940171

0.0317460317

0.0170940171

0.0024420024

0.0073260073

-0.0024420024

-0.0122100122

0.021978022

0.0073260073

0.0073260073

-0.0024420024

0.0024420024

0.0024420024

0.0122100122

-0.0073260073

0.0170940171

-0.0024420024

0.0024420024

-0.0073260073

-0.021978022

0.0024420024

-0.0024420024

-0.0170940171

0.0512820513

0.0024420024

0.0024420024

-0.0073260073

-0.0073260073

-0.0170940171

0.0073260073

-0.0024420024

0.0122100122

-0.0122100122

0.0317460317

0.0073260073

0.021978022

0.0073260073

0.0073260073

-0.0073260073

0.0122100122

-0.0024420024

0.0024420024

-0.0268620269

0.0122100122

0.0024420024

0.0170940171

-0.0073260073

-0.0170940171

0.0024420024

-0.0024420024

-0.021978022

0.0170940171

-0.0122100122

0.0073260073

0.0073260073

0.021978022

-0.0024420024

0.0170940171

-0.0122100122

0.0173076923

0

0.0173076923

0.2596153846

0.1730769231

0.4673076923

0.675

0.5019230769

0.2769230769

0.1384615385

0.1903846154

0.4153846154

0.4846153846

0.5365384615

0.5711538462

0.4326923077

0.3461538462

0.3634615385

0.3288461538

0.2596153846

0.2076923077

0.2076923077

0.2596153846

0.2076923077

0.0346153846

0.0173076923



67-3

		Time (mins)		Conductivity (V)		Absorbance		conductivity		Fraction no.		Protein (mg)		Protein (mg/ml)		Absorbance		600 nm				Tube no.

		0						1.1

		20						1.1

		105						0

		155						0

		160						1.1

		180						1.1

		0		1.0231990232		0.0415140415																1

		0.5		1.1111111111		0.0073260073

		1		1.0866910867		-0.0073260073

		1.5		1.1111111111		-0.0073260073

		2		1.1013431013		0.0073260073

		2.5		1.0915750916		0.0024420024

		3		1.0866910867		-0.0024420024																2

		3.5		1.0915750916		0.0024420024

		4		1.1013431013		0.0073260073																		Potential 1		Potential 2

		4.5		1.072039072		0.0122100122																		V		V

		5		1.0866910867		-0.0073260073

		5.5		1.1062271062		0.0122100122

		6		1.1013431013		0.0073260073																3

		6.5		1.1013431013		0.0073260073

		7		1.0769230769		0.0024420024

		7.5		1.0671550672		0.0024420024

		8		1.1062271062		0.0073260073

		8.5		1.0964590965		0.0073260073

		9		1.0622710623		0.0170940171																4		Potential 1		Potential 2

		9.5		1.1013431013		0.0122100122																		V		V

		10		1.0866910867		-0.0073260073

		10.5		1.0964590965		0.0122100122

		11		1.0866910867		0.0073260073

		11.5		1.0866910867		0.0122100122

		12		1.0866910867		0.0170940171																5

		12.5		1.0818070818		0.0122100122

		13		1.0964590965		0.0170940171

		13.5		1.1013431013		0.0170940171

		14		1.0964590965		0.0073260073

		14.5		1.0818070818		0.0122100122

		15		1.0964590965		0.0073260073																6

		15.5		1.0915750916		-0.0024420024

		16		1.1208791209		0.0122100122

		16.5		1.115995116		0.021978022

		17		1.0818070818		0.0073260073

		17.5		1.1062271062		0.0170940171

		18		1.1013431013		0.0073260073																7

		18.5		1.0964590965		0.0073260073																		Potential 1		Potential 2

		19		1.0866910867		0.0122100122																		V		V

		19.5		1.1208791209		0.0122100122

		20		1.0915750916		0.021978022

		20.5		1.0964590965		0.0122100122

		21		1.0866910867		0.0073260073																8

		21.5		1.0915750916		0.0122100122

		22		1.0915750916		0.0122100122

		22.5		1.0915750916		0.0073260073

		23		1.1111111111		0.0122100122

		23.5		1.0769230769		0.0170940171

		24		1.1257631258		0.0170940171																9

		24.5		1.0818070818		0.0170940171

		25		1.0866910867		-0.0024420024

		25.5		1.0866910867		0.0073260073

		26		1.0915750916		0.0170940171

		26.5		1.0915750916		0.021978022

		27		1.0915750916		0.0122100122																10

		27.5		1.0866910867		0.0024420024

		28		1.1013431013		0.021978022																		Potential 1		Potential 2

		28.5		1.0573870574		0.0170940171																		V		V

		29		1.1062271062		0.0268620269

		29.5		1.0866910867		0.021978022

		30		1.1257631258		0.0073260073																11

		30.5		1.0915750916		0.0170940171

		31		1.0964590965		0.021978022

		31.5		1.1013431013		0.0170940171

		32		1.1013431013		0.021978022

		32.5		1.115995116		0.0268620269

		33		1.1062271062		0.021978022																12

		33.5		1.1111111111		0.0268620269

		34		1.0866910867		0.0122100122

		34.5		1.0866910867		0.0122100122

		35		1.0769230769		0.0073260073

		35.5		1.0573870574		-0.0073260073

		36		1.0769230769		0.0122100122																13

		36.5		1.0964590965		0.0122100122

		37		1.0866910867		0.0122100122

		37.5		1.0964590965		0.0268620269

		38		1.0622710623		0.0122100122

		38.5		1.072039072		0.0170940171

		39		1.0671550672		0.0170940171																14

		39.5		1.072039072		0.0170940171

		40		1.0573870574		0.0170940171

		40.5		1.0525030525		0.0170940171																		Potential 1		Potential 2

		41		1.0915750916		0.0122100122																		V		V

		41.5		1.0427350427		-0.0024420024

		42		1.0427350427		0.021978022																15

		42.5		1.032967033		0.0268620269

		43		1.072039072		0.0415140415

		43.5		1.0280830281		0.0317460317

		44		1.0280830281		0.0366300366

		44.5		1.0183150183		0.0415140415

		45		1.0280830281		0.0561660562																16

		45.5		1.0231990232		0.0610500611

		46		1.0183150183		0.0805860806

		46.5		1.0280830281		0.1001221001

		47		0.9987789988		0.1147741148

		47.5		1.032967033		0.1391941392

		48		0.9694749695		0.1636141636																17

		48.5		0.9743589744		0.1831501832																		Potential 1		Potential 2

		49		0.9597069597		0.2173382173																		V		V

		49.5		0.9645909646		0.2222222222

		50		0.9841269841		0.2612942613

		50.5		0.9743589744		0.3003663004

		51		1.0134310134		0.2808302808																18

		51.5		0.9694749695		0.3247863248

		52		0.9499389499		0.3296703297

		52.5		0.9645909646		0.3638583639

		53		0.9597069597		0.3931623932

		53.5		0.9645909646		0.4078144078

		54		0.9401709402		0.4078144078																19

		54.5		0.9401709402		0.4468864469

		55		0.9499389499		0.5299145299

		55.5		0.9352869353		0.5641025641

		56		0.9401709402		0.6568986569

		56.5		0.9010989011		0.7887667888

		57		0.9206349206		0.9255189255																20

		57.5		0.9255189255		1.0036630037

		58		0.9499389499		0.9987789988

		58.5		0.8962148962		0.9841269841

		59		0.9108669109		1.0085470085

		59.5		0.905982906		1.0036630037

		60		0.8815628816		1.0036630037																21

		60.5		0.8766788767		1.0036630037

		61		0.8962148962		1.0134310134

		61.5		0.8522588523		1.0085470085

		62		0.8766788767		1.0036630037

		62.5		0.862026862		0.6617826618

		63		0.8669108669		0.6324786325																22

		63.5		0.8522588523		0.5592185592

		64		0.8522588523		0.5201465201

		64.5		0.8376068376		0.4468864469

		65		0.8571428571		0.4175824176

		65.5		0.8473748474		0.3882783883

		66		0.8424908425		0.3443223443																23

		66.5		0.8424908425		0.3247863248

		67		0.8180708181		0.2954822955

		67.5		0.8180708181		0.2857142857

		68		0.8278388278		0.2759462759

		68.5		0.7936507937		0.2661782662

		69		0.8180708181		0.2466422466																24

		69.5		0.8131868132		0.2564102564

		70		0.8034188034		0.2466422466

		70.5		0.7985347985		0.2564102564

		71		0.8034188034		0.2710622711

		71.5		0.7496947497		0.2759462759

		72		0.7399267399		0.2759462759																25

		72.5		0.7399267399		0.2905982906

		73		0.7838827839		0.315018315

		73.5		0.778998779		0.3247863248

		74		0.7496947497		0.3247863248

		74.5		0.7155067155		0.3492063492

		75		0.7106227106		0.3882783883																26

		75.5		0.7203907204		0.4224664225

		76		0.7301587302		0.4664224664

		76.5		0.7594627595		0.5006105006

		77		0.7252747253		0.5396825397

		77.5		0.7008547009		0.5787545788

		78		0.7106227106		0.6178266178																27

		78.5		0.695970696		0.6324786325

		79		0.7057387057		0.6617826618

		79.5		0.7203907204		0.652014652

		80		0.7203907204		0.6666666667

		80.5		0.6666666667		0.6568986569

		81		0.6862026862		0.6568986569																28

		81.5		0.6666666667		0.652014652

		82		0.6471306471		0.6227106227

		82.5		0.6666666667		0.6422466422

		83		0.6568986569		0.652014652

		83.5		0.6471306471		0.652014652

		84		0.6568986569		0.6764346764																29

		84.5		0.6471306471		0.6617826618

		85		0.6275946276		0.6666666667

		85.5		0.6275946276		0.6617826618

		86		0.6129426129		0.6324786325

		86.5		0.6178266178		0.6275946276

		87		0.5934065934		0.5934065934																30

		87.5		0.6275946276		0.5592185592

		88		0.5787545788		0.5152625153

		88.5		0.5836385836		0.5054945055

		89		0.5836385836		0.4761904762

		89.5		0.525030525		0.4566544567

		90		0.5494505495		0.442002442																31

		90.5		0.5543345543		0.4224664225

		91		0.5347985348		0.4029304029

		91.5		0.5299145299		0.4078144078

		92		0.5299145299		0.4029304029

		92.5		0.5152625153		0.3833943834

		93		0.5103785104		0.4126984127																32

		93.5		0.5054945055		0.4078144078

		94		0.5054945055		0.4322344322

		94.5		0.4908424908		0.4273504274

		95		0.4957264957		0.4566544567

		95.5		0.4615384615		0.4761904762

		96		0.5006105006		0.4908424908																33

		96.5		0.4713064713		0.4761904762

		97		0.4664224664		0.4810744811

		97.5		0.4468864469		0.4664224664

		98		0.4615384615		0.4664224664

		98.5		0.4322344322		0.4371184371

		99		0.4566544567		0.4468864469																34

		99.5		0.4126984127		0.4029304029

		100		0.3882783883		0.398046398

		100.5		0.4078144078		0.3687423687

		101		0.398046398		0.3345543346

		101.5		0.3833943834		0.3101343101

		102		0.3785103785		0.3003663004																35

		102.5		0.3882783883		0.3003663004

		103		0.3833943834		0.2905982906

		103.5		0.3540903541		0.2808302808

		104		0.3492063492		0.2710622711

		104.5		0.3540903541		0.2661782662

		105		0.3052503053		0.2612942613																36

		105.5		0.3247863248		0.2564102564

		106		0.3199023199		0.2612942613

		106.5		0.3052503053		0.2417582418

		107		0.2954822955		0.2466422466

		107.5		0.3101343101		0.2661782662

		108		0.2808302808		0.2661782662																37

		108.5		0.2905982906		0.2759462759

		109		0.2808302808		0.2661782662

		109.5		0.2808302808		0.2710622711

		110		0.2808302808		0.2612942613

		110.5		0.231990232		0.2173382173

		111		0.231990232		0.2173382173																38

		111.5		0.2222222222		0.2271062271

		112		0.2222222222		0.2173382173

		112.5		0.2026862027		0.2124542125

		113		0.188034188		0.2026862027

		113.5		0.1978021978		0.188034188

		114		0.1733821734		0.1684981685																39

		114.5		0.1587301587		0.1440781441

		115		0.1782661783		0.1684981685

		115.5		0.1538461538		0.1440781441

		116		0.1440781441		0.1343101343

		116.5		0.1684981685		0.1196581197

		117		0.1294261294		0.1196581197																40

		117.5		0.1147741148		0.105006105

		118		0.0708180708		0.105006105

		118.5		0.0805860806		0.0903540904

		119		0.0757020757		0.0708180708

		119.5		0.105006105		0.0757020757

		120		0.0659340659		0.0757020757																41

		120.5		0.0659340659		0.0805860806

		121		0.0366300366		0.0659340659

		121.5		0.0415140415		0.0561660562

		122		0.0512820513		0.0610500611

		122.5		0.0366300366		0.0561660562

		123		0.021978022		0.0512820513																42

		123.5		0.0170940171		0.021978022

		124		0.0170940171		0.0415140415

		124.5		0.0366300366		0.0415140415

		125		0.0170940171		0.0415140415

		125.5		0.0170940171		0.0415140415

		126		0.0610500611		0.0317460317																43

		126.5		0.0024420024		0.0170940171

		127		-0.0122100122		0.0415140415

		127.5		0.0073260073		0.0317460317

		128		0.0122100122		0.0317460317

		128.5		0.0366300366		0.0268620269

		129		0.0024420024		0.0268620269																44

		129.5		-0.0170940171		0.0073260073

		130		0.0122100122		0.0317460317																45

		130.5		0.0317460317		0.0415140415

		131		0.0024420024		0.021978022

		131.5		0.0170940171		0.0122100122

		132		0.0024420024		0.021978022

		132.5		0.0024420024		-0.0024420024

		133		0.0024420024		0.021978022																46

		133.5		0.0268620269		0.0317460317

		134		0.0317460317		0.0268620269

		134.5		0.021978022		0.021978022

		135		0.021978022		0.0170940171																46

		135.5		0.0170940171		0.0170940171

		136		0.0317460317		0.0268620269

		136.5		0.0024420024		-0.0024420024

		137		0.0024420024		-0.0024420024

		137.5		-0.0024420024		0.0122100122

		138		-0.0073260073		0.0122100122																47

		138.5		-0.0073260073		0.0122100122

		139		0.0122100122		0.0122100122

		139.5		0.0268620269		0.0170940171

		140		0.021978022		0.0073260073

		140.5		0.0122100122		0.0024420024																		Potential 1		Potential 2

		141		0.0317460317		0.0170940171																48		V		V

		141.5		0.0268620269		0.021978022																		0.0268620269		0.021978022

		142		0.0024420024		0.0024420024																		0.0024420024		0.0024420024

		142.5		0.0073260073		0.0024420024																		0.0073260073		0.0024420024

		143		0.0073260073		-0.0073260073																		0.0073260073		-0.0073260073

		143.5		-0.021978022		0.0073260073																		-0.021978022		0.0073260073

		144		-0.0073260073		-0.0170940171																49		-0.0073260073		-0.0170940171

		144.5		0.0317460317		0.0170940171																		0.0317460317		0.0170940171

		145		0.0024420024		0.0073260073																		0.0024420024		0.0073260073

		145.5		-0.0024420024		-0.0122100122																		-0.0024420024		-0.0122100122

		146		0.021978022		0.0073260073																		0.021978022		0.0073260073

		146.5		0.0073260073		-0.0024420024																		0.0073260073		-0.0024420024

		147		0.0024420024		0.0024420024																50		0.0024420024		0.0024420024

		147.5		0.0122100122		-0.0073260073

		148		0.0170940171		-0.0024420024

		148.5		0.0024420024		-0.0073260073

		149		-0.021978022		0.0024420024

		149.5		-0.0024420024		-0.0170940171

		150		0.0512820513		0.0024420024																51

		150.5		0.0024420024		-0.0073260073

		151		-0.0073260073		-0.0170940171

		151.5		0.0073260073		-0.0024420024																		Potential 1		Potential 2

		152		0.0122100122		-0.0122100122																		V		V

		152.5		0.0317460317		0.0073260073																		0.0317460317		0.0073260073

		153		0.021978022		0.0073260073																52		0.021978022		0.0073260073

		153.5		0.0073260073		-0.0073260073																		0.0073260073		-0.0073260073

		154		0.0122100122		-0.0024420024																		0.0122100122		-0.0024420024

		154.5		0.0024420024		-0.0268620269																		0.0024420024		-0.0268620269

		155		0.0122100122		0.0024420024																		0.0122100122		0.0024420024

		155.5		0.0170940171		-0.0073260073																		0.0170940171		-0.0073260073

		156		-0.0170940171		0.0024420024																53		-0.0170940171		0.0024420024

		156.5		-0.0024420024		-0.021978022																		-0.0024420024		-0.021978022

		157		0.0170940171		-0.0122100122																		0.0170940171		-0.0122100122

		157.5		0.0073260073		0.0073260073																		0.0073260073		0.0073260073

		158		0.021978022		-0.0024420024																		0.021978022		-0.0024420024

		158.5		0.0170940171		-0.0122100122																		0.0170940171		-0.0122100122
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		51								18		0.2596153846		0.0576923077		0.016		0.001

		54								19		0.1730769231		0.0384615385		0.012		0.002				57

		57								20		0.4673076923		0.1038461538		0.028		0.001

		60								21		0.675		0.15		0.041		0.002

		63								22		0.5019230769		0.1115384615		0.031		0.002

		66								23		0.2769230769		0.0615384615		0.018		0.002

		69								24		0.1384615385		0.0307692308		0.009		0.001

		72								25		0.1903846154		0.0423076923		0.014		0.003				58

		75								26		0.4153846154		0.0923076923		0.025		0.001
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