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Abstract

The iron content of SunSweet® prune juice was determined using atomic absorption spectroscopy techniques.  The juice was digested with 12N HCl, and the direct measurements were corrected for matrix effects by method of additions.  The iron content was determined to be 6.0 ppm with a 0.84% 95% confidence interval.  This finding falls within the range published by SunSweet® manufacturers (7.5 ppm ( 20%).  Various concentrations of prune juice were used in the experimental procedure.  The detected amount of iron was not skewed by this method.  It was concluded that for the concentrations tested, the induced pH was sufficient to solvate the iron.  The kinetics of digestion was also investigated.  The detected amount of iron increased with digestion time, leveling off after a period of approximately 90 minutes.

Background
Literature Values
According to the SunSweet® prune juice information label, the USRDA determined that for each 240g serving size, 1.8 mg of iron was available. Using this value, the iron concentration of prune juice was found to be 7.5ppm with a 20% error. The 20% error is indicative of the variation iron content due to the biological source of prune juice. These variations result from inconsistencies in the natural prune, various prune juice batches, and method of processing. 

Problems Studied in the Experiment 
In order to accurately determine the iron content in SunSweet® prune juice, procedural corrections, such as drift, time digestion, and matrix effects were investigated. 

Due to the inherent fluctuations in the process of atomic absorption spectroscopy, the readings are expected to drift during the experimental procedure. In order to account for such fluctuations, a procedural correction was devised based on  measurement of a known standard stock iron solution between each experimental measurement. 

Time digestion was another issue of concern.  It is conceivable that the added 12M HCl may require some time to completely react with the prune juice. In order to correct for this, several digestions of varying durations were made. It was anticipated that the added HCl, would hydrolyze protein aggregates, and convert iron compounds to a soluble form.  It was necessary to experimentally determine the relationship between detected concentration and acid reaction time period. 

Additionally, the viscosity effect was investigated. Due to the difference in viscosity between standard solutions and the various concentrations of prune juice, the differences in aspiration rate may affect the final measured iron absorbance. Thus, to adjust for the rate of up-take into the AAS, a correction factor was necessary. First, the method of additions, commonly known as spiking, was utilized to determine if in fact viscosity was significant. This analytical chemical procedure is useful for checking the accuracy of an element concentration in the presence of foreign substances (9). Dilutions of a known iron concentrated solution are measured for iron absorbance. If viscosity is not a factor, the same concentration for each diluted absorbance should be obtained. However, if found to be significant, a correction factor (equation 4 and 5) is required. 

Theory of Method
There are numerous methods for determination of iron content in food.  These include Electrothermal Atomic Absorption Spectrometry (B2), Radiochemical Neutron Activation Absorption (B1), and Total-reflection X-ray Florescence (B3). However, these methods, due to limited linear ranges, excessively rare and expensive equipment, and focus on solid substances, are not practical.  The following discussion focuses on atomic absorption spectroscopy.

The Perkin-Elmer Model AA 4000 Atomic Absorption Spectrophotometer was designed to measure trace element absorbances in various specimens. According to quantum theory, when an element is excited, it emits discrete wavelengths of light. When the wavelength of the AAS is fixed at 248.3 nm absorbance measurements are indicative of the concentration of the iron in the aspiration sample.  When all parameters are set accordingly, the Beer-Lambert Law can be used to calculate the concentration of iron in the sample from the measured absorbance by equation 1(4).


A = log T = el C b
(Eq. 1)

Methods of sample preparation range from concentrated acid digestion to different ashing techniques followed by decanting and resuspension in acid.  High lipid samples require more acid for destruction whereas high moisture/low lipid samples require less acid.  The food digestion followed by the FDA for analysis by Inductively Coupled Argon Plasma Emission (ICP) and Hydride Generation Atomic Absorption Spectroscopy (HYAAS) techniques consists of a mixture of nitric, perchloric and sulfuric acids.  Historically this digestion scheme is successful for samples of 2 to 5g depending on the matrix (e.g. high versus low lipid).  Initially the easily oxidized materials are destroyed in the nitric acid boiling range.  Sulfuric acid acts as a catalyst for the nitric acid and perchloric acids in digestion (3).

With the imposed safety regulations for the Bioengineering laboratory at the University of Pennsylvania, prune juice was chosen for analysis based on its zero lipid and high iron content. According to Dr. Lyon, Director of Chemistry of the American Food Processing Association, prune juice is a good test specimen. But Lyon also warned that HCl could possibly fail to remove organic compounds from the prune juice (2).  Having this information, it was deemed necessary to test the efficacy of HCl digestion (1).

Methods
Apparatus and Reagents

· Perkin-Elmer Model AA 4000 Atomic Absorption Spectrophotometer

· Standard solutions 1000ppm iron nitrate

· Disposable plastic beakers for aspiration of samples

· 100, 500 ml volumetric flask

· Parafilm

· Micropipettes

· Beckman automatic pipetter

· SunSweet® Prune Juice
· Other Assorted Glassware

Calibration
The iron concentration in the sample will be directly measured using the Perkin-Elmer Atomic Absorption Spectrophotometer.  The machine was calibrated for iron at the start of each day.  A small degree of drift was expected to occur, since it is conceivable that small particles may get trapped in the atomizer, affecting the rate of flow and consequently influencing the final measurements.  Therefore re-calibrations were made in between trials to account for the possibility of drift. 

The calibration was made using a 1000ppm-iron nitrate solution according to the dilution scheme detailed in table 7.  5ml of 15M nitric acid were added to the dilutions in order to prevent the formation of insoluble iron compounds (mainly hydroxides).  Those solutions (500mL each) were bottled and used throughout the duration of the experiment.  A solution of 5ppm was made fresh every day and compared with the equivalent concentration of the original standard.  If the readings on the spectrophotometer were significantly different when measuring these two solutions, it would have been an indication that the dilutions have changed in concentration, presumably due to formation of precipitates.  In this case, all dilutions required for the calibration curve would have to be prepared anew and the calibration made using the new solutions.  However, this behavior was not observed.

Digestion Time
Prior to testing, each juice sample was digested with 5 ml of 12M HCl acid.  Digesting each sample ensures that the iron remains in solution and does not form insoluble compounds.  While insoluble compounds do not decrease the amount of iron in the sample, the iron present may not be sufficiently liberated to be accurately detected by the AA Spectrophotometer.

As mentioned earlier, the Perkins-Elmer procedure for determining the iron content in juice does not explicitly state the time that the juice is to be digested with concentrated HCl acid (6).  To test this phenomenon five digestions of approximately 5-ppm iron were prepared.  After digestion time of 5, 20, 40, 90, 120 min, each digestion was diluted to 100 ml and tested for absorbance.  If there is no time dependency to digestion, each of the subsequent readings should be the same.  In the case that the absorbances are not the same, the digestion time can be increased until the resultant absorbances become constant.  With this information, a proper digestion time was determined to obtain the maximum amount of iron in the juice while minimizing the time wasted in unnecessarily long digestions.

Viscosity & Available Iron by Digestion
Since various concentrations of juice were used for the digestions, it was conceivable that certain aspects of this procedure might skew absorbance readings.  By concentrating the juice, concentration of proteins, sugars, and other solutes increased.  This tended to increase the viscosity of the final sample that was measured with the spectrophotometer.  Since the rate of flow through a tube is inversely proportional to viscosity of the liquid, the aspirator was not necessarily able to maintain a constant rate of solution uptake.  The same amount of acid (5mL, 12M HCl) was used to digest the different masses of prune juice.  It is conceivable that more buffering substances were  present at higher juice concentrations, thus hindering the formation of soluble iron.

In order to detect if these effects are significant, the different digestions of juice were spiked with 5 different amounts of iron (1 ppm to 4 ppm) (1).  The data was corrected according to the equation 2.
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(Eq 2)


C0: corrected value for concentration of iron in the digestion.

C(: change in concentration due to spiking.

Ro: absorbance reading of iron in the digestion (unspiked).

Rs: absorbance reading of iron in the digestion after spiking.

(: proportionality constant between absorbance and iron concentration

The reasoning behind equation 2 is that if only a fraction of the spike is detected, the original unspiked reading corresponds to the same fraction of iron that is really present in the sample.  After 5 trials absorbance was plotted as a function of spike concentration. Linear regression analysis provided an equation for the linear relationship.  The y-intercept of the equation was corrected according to equation 3, but the linear regression analysis provided other useful statistics.  This method is equivalent to using equation 3.
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(Eq 3)

It was assumed that the amount of acid added (5% by volume, 12M HCl) was sufficient to overcome any buffering effects of the juice and induce an adequately low pH so that no insoluble iron hydroxide was present.  This assumption would most likely fail for extremely high juice concentrations. For the concentrations used (5 ( concentrate in the most severe case), it is expected to hold, but only by using a pH meter could this be proven. 

Results

Standard Calibration Curve
The standard calibration curve of concentration vs. absorbance for weeks 1-3 is presented in figure 1. Since the relationship between concentration and absorbance (for concentrations between 1.5 and 10ppm) was linear, the Beer-Lambert Law was valid for evaluating data. The slope of the standard curve represents the constant (b in the Beer-Lambert Law.  Table 1 summarizes the squared coefficient of correlation (R2) for each line fit to the data.  Upper and lower 95% confidence limits for the slope (constant (b) are also shown.  
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Figure 1. Three week calibration of standard stock solution
Week
Slope
R2 value
Upper 95% confidence limit
Lower 95%

confidence limit

1
.0395
.9998
0.038794
0.040234

2
.0235
.9998
0.023092
0.02347

3
.0343
.9998
0.034855
0.033735

Table 1: Table summary values obtained for Weeks 1-3 calibration curve of iron stock

Digestion-Time Test
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Figure 2.  Results of digestion effectiveness as a function of time.

A plateau occurs after approximately 1 hour.

Mass of Prune Juice
Measured Absorbance
Calculated [Fe] of undiluted prune juice

70.53
0.121
4.515

70.51
0.134
4.926

70.80
0.12
4.932

70.80
0.118
4.927

70.85
0.133
4.991

70.41
0.128
4.947

Table 2.  Results of digestion effectiveness as a function of time.

A plateau occurs after approximately 1 hour.

The data obtained during the digestion time test (figure 2, table 2) suggests that the duration of digestion is important.  The findings were used only to determine that 90 minutes was necessary for digestion, and were not corrected for viscosity effects.  

90-minute HCl Digestions Compared to Undigested Juice
The effect of digesting the prune juice samples with 12M HCl for 90 minutes was also measured as a percent increase in the amount of iron detected with spectroscopy. All mass measurements were carefully recorded and all samples were diluted with deionized water in a final volume of 100ml. To see this data, refer to appendix table 8.  

From the data in appendix table 8, the following graph was constructed.  Note that the data was not corrected for viscosity effects.  The only variable that was considered in this section was the effect of 90-minute acid digestion.
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Figure 3. The  concentration of detectable iron is plotted against the mass of samples of digested and undigested prune juice

Corrected 90-minute Digestions
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Figures 4a&b.  The concentration of iron versus the concentration of spike added.

Using its associated calibration curve as well as drift correction for each point, figures 4a and 4b show sample iron concentrations plotted against the concentrations of spike added to each digestion of juice for the second and third week, respectively.  With greater volumes of raw juice added, the slopes of the spiking regression diminished from the expected slope of 1.
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Figures 5a&b.  The calculated iron concentration plotted versus the mass of juice used, uncorrected for viscosity effects.

Using the zero spike data and the dilution factors, the iron concentration was calculated for undiluted prune juice and then plotted against mass of juice used, again for the second and third week, respectively.  These calculated values again tended to fall as the mass of juice increased.
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Figures 6a&b. The calculated iron concentration plotted versus the mass of juice used, corrected for viscosity effects.

Figures 6a and 6b show the calculated iron concentration in undiluted prune juice utilizing the spike data for the second and third week, respectively.  These slopes were not significantly different from zero.

Discussion
90-minute 12N HCl Digestions Compared to Undigested Juice
Since the solubility of iron is ultimately a function of pH, the hypothesis was that the addition of HCl would increase the amount of soluble iron in the sample and make iron more readily detectable at the time of aspiration (9).  5ml of HCl was chosen based on procedures published by the manufacturer of the spectrometer used  for  the experiment. Figure 2 shows that there is a time dependent relationship between the concentration of detectable iron and the time of HCl digestion. At 90 minutes, the graph of iron concentration versus time plateaus indicating that 90 minutes is sufficient for digestion.  Background literature indicates that HCl is one of three acids commonly used to increase the effectiveness of measuring iron with atomic absorption spectroscopy (9). Explanation of this time dependence relationship was discussed previously in the background.

Results of the digestion time test are confirmed by the observations presented in figure 3. To discuss this effect, a line can be fit through the two data sets and a relationship between mass of prune juice and detected iron concentration derived.  The percent increase in detectable iron due to addition of HCl can then be quantitated by comparing the two slopes.  This was done in figure 7.
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Figure 7. The concentration of detectable iron is plotted against the mass of samples of digested

 
     and undigested prune juice

For undigested prune juice, the detectable iron concentration (y in ppm) decreases by equation 4.  For digested prune juice, the detectable iron concentration (y in ppm) decreases by equation 5. The variable x is the mass of prune juice that was diluted to 100ml. When HCl was used to digest the high concentration samples for 90 minutes before aspirating, the slope of detectable iron concentration versus mass of sample increases by 64%.  This increase represents a percent reduction in interference associated with higher concentrations of prune juice.  

The remainder of the discussion focuses on the interference due to differences in viscosity between the standard and the juice.

Corrected 90-Minute Digestions
As shown in figures 4a and 4b, the slopes of the iron concentration versus spike graphs tended to diminish as the volume of raw juice used in the digestion increased, with a minimum slope of 0.8989 for the 65.8ml volume of juice.  Without considering viscosity, adding an iron spike should increase the total sample concentration by the same value (a 1 ppm spike should raise the sample concentration by 1 ppm) and the slope of each of these regressions should be equal to unity.  Because this was not the case for the trials that used greater volumes of juice, it was hypothesized that the viscosity of these samples slowed down the rate of intake into the aspirator tube of the AAS.  This in turn resulted in concentration readings that were less than the actual concentrations of the solutions.

This trend was also seen in the plot of the zero spike data that was multiplied by the dilution factor to obtain the concentration of iron in undiluted prune juice (see Figures 5a and 5b).  Again concentrations that should have been constant regardless of the mass of juice used (i.e. a slope of zero) actually decreased with increasing juice volume (slopes were –0.0207 and –0.0215 for the second and third week, respectively).  However equations 2 and 3 were used to normalize the data and the results in appendix table 9, which show the corrected iron concentrations, were used to construct the graphs in figures 6a and 6b.  Because the slopes of these graphs were very close to zero (week 2 data was not statistically different from zero, week 3 data differed from zero by only 0.001616 ppm ml-1, see appendix table 10) the final concentration of iron in undiluted prune juice did not decrease in digestions with greater volumes of juice used. Thus spiking provided an effective and valid procedure for determining the final concentration of iron in viscous organic based solutions.

Using Excel’s descriptive statistics package to analyze the corrected data, the iron concentration in undiluted prune juice was found to be (6.00 ( 0.05) ppm leading to 95% confidence interval of only 0.837%.  This is an exceptional uncertainty considering that the predicted uncertainty from the equipment was 1.51% (see error analysis table 3).  However the predicted uncertainty stemmed mainly from the 1.5% published uncertainty associated with the AAS, and experimentally the full extent of this uncertainty was not seen.  Absorbance readings only varied one or two thousandths of an absorbance unit.  This drastically decreased the uncertainty associated with each measurement and resulted in the low experimental uncertainty that was observed. 

Error Analysis
Practical Error

Several sources contributed to the uncertainty in the results in this experiment.  Preliminary calculations were made in choosing glassware and transfer apparatus that would reduce error to an acceptable amount.  Acceptable, for the USRDA is defined as ( 20%.  Acceptable, for group R3 was defined as (1.51%. Using the practical error equation this number was deemed reasonable based on the calculations summarized in table 3 (4). 
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Table 3. Predicted Practical Error of Method

Error Source
Maximum Precision

balance
0.004%

volumetric
0.20%

AASpec
0.82%

METHOD
0.84%

Table 4.  Determined Practical Error of Method

Considering that the combined precision of the balance and 100ml volumetric had to contribute 0.01% uncertainty in recorded values, it was possible to work backwards from table 3 and determine the actual precision of the AAS to be 0.82%.  Calculations are presented in table 4. 

Conclusion
Several conclusions were derived from the findings presented in this report and from preliminary research that was completed prior to the experiment.  Based on the precision associated with the results of iron determination prune juice, the proposed method was proven successful and effective in completely its main objective.  This suggests that the same procedure might be used for testing other organic aqueous solutions with approximate iron concentrations in the range of 7.5ppm in order to obtain a higher precision measurement.  

Method 
Given the narrow confidence limits and the consistency of the acquired data, the experimental method was successful.  It is reasonable to conclude that it has a high probability of success for detection of other elements in juices.

Economic Analysis 
Given proper R&D and Perkin-Elmer Model AA 4000 AAS, a .84% precision of Iron absorption can be attained assuming there is a linear relationship between cost and precision. The 0.84% precision measurement coincides with the determined $7,140 total expense as indicated in table 5. Utilizing this coordinate point and the initial point (0 hrs, 20%), figures 8 and 9 were obtained. At the same previous retail price of 3.25 dollars, only addition 2,200-bottle sales are required for a net profit of 0. For more realistic predictions, a market survey can be conducted to determine the possible rate of return at variable prices. 

Overall, in the case of SunSweet® prune juice, the additional .84% precision is neither necessary nor likely to increase profit. Upon utilizing a t-paired test, it was discovered that there was a difference in the final measurement of iron content. However, in the prune juice  significant in terms of daily value use. Thus, .84% precision determination is unnecessary in this case. However, were the issue of precision applied to the determination of trace elements in medical devices / procedures, precision would be essential. The precision of the trace element in biomedical surgery (i.e. joint replacement) and similar situations has a direct impact on the patients’ life in addition to profitability. Thus, the necessity of the .84% precision requires a close examination of the situation and possible profitability. 

Time Break Down
1 Week Period
3 Week Period
Total Time (hours)

Planning (hours)
6
18
72

Research (hours)
3
9
36

Presentations (hours)
5
15
60

Experimentation (hrs)
4.5
13.5
54

Data Analysis (hours)
-----
-----
16

Total Cost (dollars)
555
1665
7140

Table 5. Total Time and Cost break down of .84% precision
Precision (%)
Excess Labor (hours)
Excess Cost ($)
Excess Quantity Sale

20
0
0
0

10
3731.343
3731.343
1148.106

5
5597.015
5597.015
1722.158

2.5
6529.851
6529.851
2009.185

1.25
6996.269
6996.269
2152.698

0.84
7149.254
7149.254
2199.77

Table 6.  Labored and cost required per doubling of precision
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Figure 8. Precision – Cost relationship
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Figure 9. Precision - Time relationship

Future Implications
Background research showed the biomedical significance of the determination of iron content in food.  Various sources also implicate the relevance of an investigation of the increased iron concentration in food as a result of iron cookware.  The occurrence of oral iron overload, a condition which was discussed in the background, is very rare except in southern Africa where alcoholic beverages are prepared in iron drums and pots (11).  The mean iron content in such brews has been found to vary between 40-80 mg/L and the pH of the beverage is very low.  Most iron is consumed in the beer or in maize porridge cooked in iron pots.  What is interesting is that iron overload is only a problem for beer drinkers.  Presumably, the formation of soluble iron complexes during fermentation leads to better absorption of iron in the body.  This is similar to the effect of adding HCl to the raw prune juice samples to increase the amount soluble iron.  

The implication for future endeavors would be to follow the protocol already outlined, but rather than add 5ml of HCl all at once, add 1ml of HCl at a time and monitor pH changes in the solution.  Then, the amount of soluble iron can be plotted against the pH.  A functional relationship between soluble iron and pH would be allowed for more effective preparation of acid digestions.  That is, the timely task of boiling down juice samples to 20ml could be eliminated and instead of maintaining constant volume of the samples, maintaining constant pH among samples would provide a more time efficient and precise control method.

Numerous acids are suggested by the FDA and USRDA procedures for sample preparation for AAS.  The results of this experiment showed that acid was necessary, but because there is not a fume hood available in the lab, HCl was the only acid that could be used safely by students.  A separate investigation (with the availability of a fume hood) might reveal whether the type or combination of acids used in setting up a digestion has an effect on results.   

Appendix 1: Tables
Stock         (ppm)
Dilution            Factor
Volume                   of Stock     (ml)
Final              Volume           (ml)
Expected Absorbance by Eqn. *
Final                Standard (ppm)
Measured             Absorbance  Week 1
Measured             Absorbance  Week 2
Measured             Absorbance  Week 3

1000
66.7
7.50
500
0.540
15.0
0.366



1000
100.0
5.00
500
0.360
10.0


0.350

1000
166.7
3.00
500
0.216
6.0
0.247
0.147
0.216

1000
181.8
2.75
500
0.198
5.5




1000
200.0
2.50
500
0.180
5.0
0.206
0.122
0.180

1000
222.2
2.25
500
0.162
4.5




1000
250.0
2.00
500
0.144
4.0
0.168
0.100
0.147

1000
285.7
1.75
500
0.126
3.5




1000
333.3
1.50
500
0.108
3.0
0.128
0.076
0.110

1000
400.0
1.25
500
0.090
2.5




1000
500.0
1.00
500
0.072
2.0
0.090
0.053
0.078

1000
666.7
0.75
500
0.054
1.5




1000
1000.0
0.50
500
0.036
1.0
0.048
0.029
0.041

Table 7: Dilution Scheme for Standard Curve
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42.010

0.077

0.034295213

5.979

1.63%

27.360

0.056

0.034295213

6.119

1.63%

27.360

0.056

0.034295213

6.119

1.63%

27.360

0.055

0.034295213

6.009

1.63%

27.360

0.055

0.034295213

6.009

1.63%

27.000

0.038

6.598

27.000

0.038

6.477

27.000

0.037

6.307

27.000

0.037

6.365

Uncorrected Undigested Juice

86.130

0.118

0.039514286

3.728

1.82%

61.930

0.113

0.039514286

4.965

1.82%

43.430

0.091

0.039514286

5.702

1.82%

27.031

0.062

0.039514286

6.242

1.82%

 

Table 8: HCl versus No HCl Comparative Data
[image: image17.emf]Vol. Juice 

(ml)

Dilution 

FactorAbsorbance

Sample Conc. 

(ppm)

Corrected Sample 

Conc. (ppm)

Stock Conc 

(ppm)

65.8431.520.1243.5563.9566.008

65.8431.520.1223.5773.9796.043

65.8431.520.1233.6264.0346.127

65.8431.520.1213.6084.0146.096

54.9901.820.1053.1133.3326.059

54.9901.820.1033.0893.3066.011

54.9901.820.1043.1553.3766.140

54.9901.820.1043.1373.3576.104

39.0692.560.0782.3522.3736.074

39.0692.560.0782.3262.3466.005

39.0692.560.0782.3802.4006.144

39.0692.560.0772.3362.3566.030

27.2903.660.0561.6701.6185.930

27.2903.660.0561.6701.6185.930

27.2903.660.0551.6401.5895.824

27.2903.660.0551.6401.5895.824

93.0261.070.1004.6095.5595.976

80.1741.250.1014.1634.9746.204

60.1801.660.0743.4743.6776.109

60.1801.660.0713.2733.4635.755

60.1801.660.0703.2863.4785.779

60.1801.660.0713.3333.5285.862

27.2903.660.0381.8011.6856.174

27.2903.660.0381.7681.6546.060

27.2903.660.0371.7211.6105.901

27.2903.660.0371.7371.6255.955


Table 9: Viscosity Corrected Data
[image: image18.emf]Week 2Week 3

Slope-0.00027720.004432982

Lower 95%-0.005610.001615976

Upper 95%0.0050560.007249988


Table 10: Slope analysis

Appendix 2: Equations

y = -0.0427x + 7.4897
(Eq. 4)


y = -0.0152x + 6.6773
(Eq. 5)
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Appendix table3

				?		start = 12:30		slope =		0.0343																																						1ml juice

		Mass of Stock  (g)		Volume of Stock = mass/1.072g/ml		Dilution            Factor		Spike (ppm)		Standard Concentration (ppm)		New Standard Absorbance		Corrected Slope		Sample Absorbance		Sample Concentration		Overall Concentration				Mass of Stock		Sample Absorbance		Standard Slope		Overall Concentration		95% Confidence Limit

																												Uncorrected Digested Juice

		70.80		65.84		1.52		0		5		0.183		0.035		0.124		3.5559		5.4006				100.000		0.100				4.955

				65.84		1.52		0		5		0.179		0.034		0.122		3.5767		5.4322				86.000		0.101				5.193

				65.84		1.52		0		5		0.178		0.034		0.123		3.6263		5.5075				70.800		0.124		0.0342952128		5.401		1.63%

				65.84		1.52		0		5		0.176		0.034		0.121		3.6079		5.4795				70.800		0.122		0.0342952128		5.432		1.63%

								1		5		0.181		0.034		0.151		4.3780		6.6492				70.800		0.123		0.0342952128		5.508		1.63%

								2		5		0.179		0.034		0.182		5.3358		8.1038				70.800		0.121		0.0342952128		5.480		1.63%

								3		5		0.177		0.034		0.213		6.3152		9.5913				60.000		0.074				5.773

								4		5		0.177		0.034		0.242		7.1750		10.8971				60.000		0.071				5.438

		59.13		54.99		1.82		0		5		0.177		0.034		0.105		3.1131		5.6612				60.000		0.070				5.539

				54.99		1.82		0		5		0.175		0.033		0.103		3.0887		5.6169				60.000		0.071				5.461						y = -0.0427x + 7.4897

				54.99		1.82		0		5		0.173		0.033		0.104		3.1548		5.7370				59.130		0.105		0.0342952128		5.661		1.63%

				54.99		1.82		0		5		0.174		0.033		0.104		3.1366		5.7040				59.130		0.103		0.0342952128		5.617		1.63%				y = -0.0152x + 6.6773

								1		5		0.175		0.033		0.137		4.1083		7.4710				59.130		0.104		0.0342952128		5.737		1.63%

								2		5		0.175		0.033		0.165		4.9479		8.9979				59.130		0.104		0.0342952128		5.704		1.63%				2.8092105263

								3		5		0.173		0.033		0.197		5.9758		10.8671				42.010		0.078		0.0342952128		6.021		1.63%

								4		5		0.174		0.033		0.227		6.8463		12.4501				42.010		0.078		0.0342952128		5.953		1.63%

		42.01		39.07		2.56		0		5		0.174		0.033		0.078		2.3525		6.0214				42.010		0.078		0.0342952128		6.091		1.63%

				39.07		2.56		0		5		0.176		0.034		0.078		2.3257		5.9530				42.010		0.077		0.0342952128		5.979		1.63%

				39.07		2.56		0		5		0.172		0.033		0.078		2.3798		6.0914				27.360		0.056		0.0342952128		6.119		1.63%

				39.07		2.56		0		5		0.173		0.033		0.077		2.3357		5.9785				27.360		0.056		0.0342952128		6.119		1.63%

								1		5		0.174		0.033		0.111		3.3477		8.5689				27.360		0.055		0.0342952128		6.009		1.63%

								2		5				0.000				4.3000		11.0063				27.360		0.055		0.0342952128		6.009		1.63%

								3		5		0.173		0.033		0.176		5.3388		13.6652				27.000		0.038				6.598

								4		5				0.000				5.3000		13.5659				27.000		0.038				6.477

		27.3600		27.2900		3.66		0		5		0.176		0.034		0.056		1.6698		6.1186				27.000		0.037				6.307

				27.2900		3.66		0		5		0.176		0.034		0.056		1.6698		6.1186				27.000		0.037				6.365

				27.2900		3.66		0		5		0.176		0.034		0.055		1.6399		6.0093								Uncorrected Undigested Juice

				27.2900		3.66		0		5		0.176		0.034		0.055		1.6399		6.0093				86.130		0.118		0.0395142857		3.497		1.82%

								1		5				0.000				2.7000		9.8937				61.930		0.113		0.0395142857		4.658		1.82%

								2		5				0.000				3.7000		13.5581				43.430		0.091		0.0395142857		5.349		1.82%

								3		5		0.175		0.033		0.16		4.7980		17.5815				27.031		0.062		0.0395142857		5.855		1.82%

								4		5		0.175		0.033		0.192		5.7576		21.0978

		19.92		18.53		5.40		0		5		0.177		0.034		0.042		1.2452		6.7219

				18.53		5.40		0		5		0.177		0.034		0.04		1.1859		6.4018										1.0752875

				18.53		5.40		0		5		0.177		0.034		0.04		1.1859		6.4018				1.0642

				18.53		5.40		0		5		0.178		0.034		0.042		1.2382		6.6841				1.0629

								1		5		0.174		0.033		0.073		2.2017		11.8847

								2		5		0.176		0.034		0.12		3.5781		19.3144

								3		5		0.179		0.034		0.142		4.1631		22.4724

								4		5		0.175		0.033		0.176		5.2778		28.4897

																		Column1

																				0.0240499116

																		Mean		5.8024315591				1.0695

																		Standard Error		0.0654708813										1.0987

																		Median		5.8449584244										1.074

																		Mode		6.1185738828										1.0752875

																		Standard Deviation		0.2618835251

																		Sample Variance		0.0685829807

								Stock Added										Kurtosis		-1.6035833421

						3.8320		2.6096033403		1		10						Skewness		-0.2587782789

						3.8320		5.2192066806		2		10						Range		0.7179949238				1.0849

						3.8320		7.8288100209		3		10						Minimum		5.400578959

						3.8320		10.4384133612		4		10						Maximum		6.1185738828

																		Sum		92.8389049456

																		Count		16

																		Confidence Level(95.0%)		0.1395479659

																								1.074





Standard Curve

		Preliminary Calculations for Expected Absorbance

		C (ppm)		Absorbance		eb constant		Dilutions of 1000ppm stock

		5		0.18		0.036		stock (ppm)		1000

		Stock         (ppm)		Dilution            Factor		Volume                   of Stock     (ml)		Final              Volume           (ml)		Desired Absorbance		Final                Standard (ppm)		Measured             Absorbance  April15, 1999

		1000		66.7		7.50		500		0.540		15.0

		1000		100.0		5.00		500		0.360		10.0		0.35

		1000		166.7		3.00		500		0.216		6.0		0.216

		1000		181.8		2.75		500		0.198		5.5

		1000		200.0		2.50		500		0.180		5.0		0.18

		1000		222.2		2.25		500		0.162		4.5

		1000		250.0		2.00		500		0.144		4.0		0.147

		1000		285.7		1.75		500		0.126		3.5

		1000		333.3		1.50		500		0.108		3.0		0.11

		1000		400.0		1.25		500		0.090		2.5

		1000		500.0		1.00		500		0.072		2.0		0.078

		1000		666.7		0.75		500		0.054		1.5

		1000		1000.0		0.50		500		0.036		1.0		0.041

																		10.0		0.35

																		6.0		0.216

																		5.0		0.18

																		4.0		0.147

																		3.0		0.11

																		2.0		0.078

																		1.0		0.041

																		SUMMARY OUTPUT

																				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

																		Intercept		0.0084069149		0.0011380139		7.3873572165		0.0007147632		0.0054815619		0.0113322679		0.0054815619		0.0113322679

																		X Variable 1		0.0342952128		0.0002178612		157.4177186404		0.0000000002		0.0337351836		0.0348552419		0.0337351836		0.0348552419

																		upper		1.63%

																		lower		1.63%
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regression

		

								Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

						Intercept		0.0084069149		0.0011380139		7.3873572165		0.0007147632		0.0054815619		0.0113322679		0.0054815619		0.0113322679

						X Variable 1		0.0342952128		0.0002178612		157.4177186404		0.0000000002		0.0337351836		0.0348552419		0.0337351836		0.0348552419

						percent		1.63%

		SUMMARY OUTPUT

		Regression Statistics

		Multiple R		0.9998991288

		R Square		0.9997982678

		Adjusted R Square		0.9997579214

		Standard Error		0.0015967054

		Observations		7





t test

		t-Test: Paired Two Sample for Means

														t-Test: Paired Two Sample for Means

				6.0079863823		6.0079863823								Uncorrected Data		Corrected Data

		Mean		6.0046602231		6.1818282619						Mean [ ](ppm)		5.16		6.00

		Variance		0.0161156274		0.0519146751						t Stat		-4.12

		Observations		25		25						P(T<=t) one-tail		0.02

		Pearson Correlation		0.3779882971								t Critical		1.71

		Hypothesized Mean Difference		0

		df		24

		t Stat		-4.1229119772

		P(T<=t) one-tail		0.0001930279

		t Critical one-tail		1.7108823158

		P(T<=t) two-tail		0.0003860559

		t Critical two-tail		2.0638981368

														Raw Juice		90 minute Digests

														Week 1:Raw Juice		Week 2		Week 3		Combined Weeks 2&3

												Mean  Value (ppm Fe)		5.16		5.98		6.02		6.00

												95% Confidence Level		33.56%		1.88%		0.89%		0.84%

												Std. Dev		1.088

												t exp		1.346

												t stat		7.453





Corrected Results

		Vol Stock		Dilution Factor		Sample Concen		Spike Test Slope				Final Concen				Stats This Week						6.0079863823		6.0080		SUMMARY OUTPUT

		65.84		1.52		3.5559		0.8989				6.008										6.0431746247		6.0432

		65.84		1.52		3.5767		0.8989				6.043				Mean		6.0218132865		0.89%		6.1269375443		6.1269		Regression Statistics

		65.84		1.52		3.6263		0.8989				6.127				Standard Error		0.0252035865				6.0958047316		6.0958		Multiple R		0.6698037037

		65.84		1.52		3.6079		0.8989				6.096				Median		6.0367865357				6.0586840622		6.0736		R Square		0.4486370014

		54.99		1.82		3.1131		0.9344				6.059				Mode		5.9299998864				6.0112037626		6.0046		Adjusted R Square		0.4092539301

		54.99		1.82		3.0887		0.9344				6.011				Standard Deviation		0.100814346				6.1397333453		6.1442		Standard Error		0.0774859136

		54.99		1.82		3.1548		0.9344				6.140				Sample Variance		0.0101635324				6.1044475215		6.0304		Observations		16

		54.99		1.82		3.1366		0.9344				6.104				Kurtosis		-0.0205288998				6.0736077504		6.5849

		39.07		2.56		2.3525		0.9914				6.074				Skewness		-0.8334053906				6.0045894806		6.2713		ANOVA

		39.07		2.56		2.3257		0.9914				6.005				Range		0.3201240651				6.1442310964		6.2713				df		SS		MS		F		Significance F

		39.07		2.56		2.3798		0.9914				6.144				Minimum		5.8241070313				6.0303984467		6.5479		Regression		1		0.0683960502		0.0683960502		11.3916204691		0.0045314786

		39.07		2.56		2.3357		0.9914				6.030				Maximum		6.1442310964				5.9299998864		5.7792		Residual		14		0.0840569352		0.0060040668

		27.29		3.66		1.6698		1.0318				5.930				Sum		96.349012584				5.9299998864		5.8618		Total		15		0.1524529854

		27.29		3.66		1.6698		1.0318				5.930				Count		16				5.8241070313		6.1735

		27.29		3.66		1.6399		1.0318				5.824				Confidence Level(95.0%)		0.053720206				5.8241070313		6.0603				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		27.29		3.66		1.6399		1.0318				5.824										5.9762478427		6.5849		Intercept		5.8143592318		0.0644455026		90.2213342364		9.22139127918628E-21		5.6761372527		5.9525812109		5.6761372527		5.9525812109

		18.53		5.40		1.2452		1.0208				6.585				Both Weeks						6.2035422496		6.2035		X Variable 1		0.0044329821		0.0013134188		3.3751474737		0.0045314786		0.0016159765		0.0072499877		0.0016159765		0.0072499877

		18.53		5.40		1.1859		1.0208				6.271										6.1094737569		6.1735

		18.53		5.40		1.1859		1.0208				6.271				Mean		6.0047881523		0.0083666279		5.755214345		6.0603

		18.53		5.40		1.2382		1.0208				6.548				Standard Error		0.0243937475		0.0083666279		5.7792319322		5.9008

												5.976				Median		6.0208011047				5.8617923884		5.9554

												6.204				Mode		5.9299998864				6.1735320897		6.5983

												6.109				Standard Deviation		0.1243841944				6.0602562715		6.4000

												5.755				Sample Variance		0.0154714278				5.9007758433		6.3000

								Week 2 data				5.779				Kurtosis		-0.6684785731				5.9554126567		6.3000

												5.862				Skewness		-0.4634491284				final		initial

												6.174				Range		0.4483279046

												6.060				Minimum		5.755214345

												5.901				Maximum		6.2035422496

												5.955				Sum		156.1244919599

																Count		26

																Confidence Level(95.0%)		0.0502398282





Sample Conc vs spike conc

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		1		1		1		1		1

		2		2		2		2		2

		3		3		3		3		3

		4		4				4		4



65.84 ml

54.99 ml

39.07 ml

27.29 ml

18.53 ml

[Spike] (ppm)

[Sample] (ppm)

Sample Conc vs Spike

3.5558954261

3.1131096506

2.3524680808

1.6697588126

1.2452438603

3.5767219897

3.0887130362

2.325735489

1.6697588126

1.1859465336

3.6262980313

3.154754883

2.3798223608

1.639941691

1.1859465336

3.6078717201

3.1366241078

2.3357319807

1.639941691

1.2382481082

4.3780100833

4.1082882132

3.3477430381

2.7

2.2016688449

5.3357655912

4.947938359

4.3

3.7

3.5780545985

6.3151652913

5.9758337687

5.3388159558

4.798000833

4.1630698568

7.1749765281

6.8462853122

5.7576009996

5.2778009163



Final Conc vs vol stock

		65.8428559804

		65.8428559804

		65.8428559804

		65.8428559804

		54.9899445497

		54.9899445497

		54.9899445497

		54.9899445497

		39.0686211827

		39.0686211827

		39.0686211827

		39.0686211827

		27.29

		27.29

		27.29

		27.29

		18.5252781233

		18.5252781233

		18.5252781233

		18.5252781233



Vol stock (ml)

Final Conc (ppm)

Final Conc vs Vol Stock: Uncorrected

5.400578959

5.4322096702

5.5075041586

5.4795188732

5.6612343877

5.6168687958

5.7369668378

5.7039957641

6.0213747238

5.952950011

6.0913907089

5.9785370201

6.1185738828

6.1185738828

6.0093136349

6.0093136349

6.7218632399

6.4017745142

6.4017745142

6.6840999633



Correct Conc vs vol stock

		65.8428559804

		65.8428559804

		65.8428559804

		65.8428559804

		54.9899445497

		54.9899445497

		54.9899445497

		54.9899445497

		39.0686211827

		39.0686211827

		39.0686211827

		39.0686211827

		27.29

		27.29

		27.29

		27.29



Vol Stock (ml)

Final Conc (ppm)

Final Conc vs Vol Stock Used: Corrected

y = 0.0044x + 5.8144

6.0079863823

6.0431746247

6.1269375443

6.0958047316

6.0586840622

6.0112037626

6.1397333453

6.1044475215

6.0736077504

6.0045894806

6.1442310964

6.0303984467

5.9299998864

5.9299998864

5.8241070313

5.8241070313
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Chart2
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Time Worked (hours)

Precision (%)

Cost Analysis

20
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Sheet1

		Retail Price				$3.25								Assumptions: Marketing/ Packaging/ Transfer Cost NOT included

		Accuracy		Total Cost		Tot Hours		Req Excess Sale						Total Stock Sold: 1000 bottles

		20		0		0		0						Reasonable Price Increase: $.50

		10		3731.3432835821		124.2236024845		1148.1056257176						Cost Basis: 10000

		5		5597.0149253731		186.3354037267		1722.1584385763

		2.5		6529.8507462687		217.3913043478		2009.1848450057

		1.25		6996.2686567164		232.9192546584		2152.6980482204

		0.84		7149.2537313433		238.0124223602		2199.7703788749

		Req Price		6.9962686567

		Q Req		1865.671641791

		0		20										0		20

		7140		0.84										238		0.84
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Cost Expenditure (dollars)

Precision (%)

Cost Analysis

y = -0.0027x + 20
R2 = 1
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Sheet3

		Retail Price				$3.25								Assumptions: Marketing/ Packaging/ Transfer Cost NOT included

		Accuracy		Total Cost		Tot Hours		Req Excess Sale						Total Stock Sold: 30000 bottles

		20		100130.597014925		0		30809.4144661309						Reasonable Price Increase: $.50

		10		103861.940298507		124.2236024845		31957.5200918485						Cost Basis: 10000

		5		105727.611940299		186.3354037267		32531.5729047072

		2.5		106660.447761194		217.3913043478		32818.5993111366

		1.25		107126.865671642		232.9192546584		32962.1125143513

		Req Price		3.5708955224

		Q Req		28567.1641791045

		100000		20										0		20

		107140		0.84										238		0.84
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Chart1

		0

		7140



Cost Expenditure (dollars)

Precision (%)

Cost Analysis

y = -0.0027x + 20
R2 = 1

20

0.84



Sheet1

		Retail Price				$3.25								Assumptions: Marketing/ Packaging/ Transfer Cost NOT included

		Accuracy		Total Cost		Tot Hours		Req Excess Sale						Total Stock Sold: 1000 bottles

		20		0		0		0						Reasonable Price Increase: $.50

		10		3731.3432835821		124.2236024845		1148.1056257176						Cost Basis: 10000

		5		5597.0149253731		186.3354037267		1722.1584385763

		2.5		6529.8507462687		217.3913043478		2009.1848450057

		1.25		6996.2686567164		232.9192546584		2152.6980482204

		0.84		7149.2537313433		238.0124223602		2199.7703788749

		Req Price		6.9962686567

		Q Req		1865.671641791

		0		20										0		20

		7140		0.84										238		0.84





Sheet1
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y = -0.0027x + 20
R2 = 1
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Sheet3

		Retail Price				$3.25								Assumptions: Marketing/ Packaging/ Transfer Cost NOT included

		Accuracy		Total Cost		Tot Hours		Req Excess Sale						Total Stock Sold: 30000 bottles

		20		100130.597014925		0		30809.4144661309						Reasonable Price Increase: $.50

		10		103861.940298507		124.2236024845		31957.5200918485						Cost Basis: 10000

		5		105727.611940299		186.3354037267		32531.5729047072

		2.5		106660.447761194		217.3913043478		32818.5993111366

		1.25		107126.865671642		232.9192546584		32962.1125143513

		Req Price		3.5708955224

		Q Req		28567.1641791045

		100000		20										0		20

		107140		0.84										238		0.84
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100% precision

				Preliminary Calculations for Expected Absorbance

				C (ppm)		Absorbance		eb constant		Dilutions of 1000ppm stock

				5		0.18		0.036		stock (ppm)		1000

		Standardization														experiment

		Desired Absorbance		Stock         (ppm)		Dilution            Factor		Volume                   of Stock     (ml)		Final              Volume           (ml)		Final                Standard (ppm)				Stock         (ppm)		Dilution            Factor		Mass                   of Stock     (g)		Volume 6M HCl (ml)		Final              Volume           (ml)		Final                Standard (ppm)

		0.288		1000		1250		0.8		100		8				11.3		2.26		44.25		5.00		100		5

		0.216		1000		1666.67		0.6		100		6				11.3		2.83		35.40		5.00		100		4

		0.198		1000		1818.18		0.55		100		5.5				11.3		3.77		26.55		5.00		100		3

		0.18		1000		2000		0.5		100		5				11.3		5.65		17.70		5.00		100		2

		0.162		1000		2222.22		0.45		100		4.5				11.3		11.30		8.85		5.00		100		1

		0.144		1000		2500		0.4		100		4

		0.126		1000		2857.14		0.35		100		3.5

		0.108		1000		3333.33		0.3		100		3

		0.09		1000		4000		0.25		100		2.5

		0.072		1000		5000		0.2		100		2

		0.054		1000		6666.67		0.15		100		1.5

		0.036		1000		10000		0.1		100		1





100% precision

		0

		0

		0

		0



Concentration (ppm)

Absorbance

0

0

0

0



actual expected  precision

				C (ppm)		A		%A		eb

		calc		5		0.18		34		0.036

				8

				6

				5.5

				5		0.178

				4.5		0.161

				4		0.143

				3.5		0.125

				3		0.108

				2.5		0.089

				2		0.071

				1.5		0.053

				1		0.036

				0.5		0.018

				0.4		0.014

				0.3		0.011

				0.2		0.007

				0.1		0.004		1

		SUMMARY OUTPUT

		Regression Statistics

		Multiple R		0.9999597702

		R Square		0.999919542

		Adjusted R Square		0.9999128372

		Standard Error		0.0005757379

		Observations		14

		ANOVA

				df		SS		MS		F		Significance F

		Regression		1		0.0494341104		0.0494341104		149134.163417264		6.11986663649126E-26

		Residual		12		0.0000039777		0.0000003315

		Total		13		0.0494380881

				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		Intercept		-0.0001651532		0.0002435709		-0.6780500962		0.510603265		-0.0006958486		0.0003655421		-0.0006958486		0.0003655421

		X Variable 1		0.035818037		0.0000927498		386.1789266872		6.11986663649125E-26		0.0356159525		0.0360201216		0.0356159525		0.0360201216

				-3.2133507608

				0.0056419774





actual expected  precision

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0



Dilutions (ppm)

Absorbance

0.1773234008

0.1617936814

0.1426208457

0.125109114

0.1078442606

0.0887384459

0.0716097944

0.0538940837

0.0359970695

0.0178797436

0.0142413891

0.0107519337

0.0071822455

0.003575365



Practical Uncertainty

				mass (g)		volume stock		spec		SUM		df		n

		delta X		0.0010

		X		27.0000

		percent		0.00004		0.0020		0.0150

		percent squared		0.0000000014		0.000004		0.000225		0.000229

		sqrt sum								0.0151327913

		percent								1.51

		t stat										2.5705776352		5		6

												2.4469136406		6		7

		Error Source		Maximum Precision								2.36462256		7		8

		balance		0.004%										2.3060056265		8		9

		volumetric		0.20%										2.2621588869		9		10

		AASpec		1.50%										2.2281392376		10		11

		METHOD		1.51%										2.2009862732		11		12

														2.1788127924		12		13

														2.1603682399		13		14

														2.1447885956		14

														2.1314508558		15

														2.1199048206		16

														2.1098185243		17

														2.1009236661		18

														2.0930247047		19

														2.0859624783		20

														2.0796142053		21

														2.0738752937		22

														2.0686547941		23

														2.0638981368		24

														2.0595371097		25

														2.0555307856		26

														2.0518291421		27

														2.0484094421		28

														2.0452307581		29

														2.0422703528		30

														2.0395145839		31

														2.0369316189		32

														2.0345169105		33

														2.0322431737		34

														2.0301104087		35

														2.0280913304		36

														2.0261904865		37

														2.0243942345		38

														2.0226889319		39

														2.0210745788		40

														2.0195420802		41

														2.0180823412		42

														2.0166908143		43

														2.0153674996		44

														2.0141033019		45

														2.012893674		46

														2.0117386157		47

														2.0106335796		48

														2.0095740183		49

														2.0085599317		50

														2.0075822249		51

														2.0066454454		52

														2.0057450456		53

														2.0048810256		54

														2.0040442905		55

														2.0032393877		56

														2.0024663172		57

														2.0017159841		58

														2.0009974833		59

														2.0002971723		60

														1.9996241463		61

														1.9989693101		62

														1.9983417587		63

														1.9977278498		64

														1.9971366783		65

														1.9965636966		66

														1.9960089048		67

														1.9954677555		68

														1.994944796		69

														1.994435479		70

														1.9939443519		71

														1.9934623197		72

														1.9929984774		73

														1.99254373		74

														1.9921026251		75

														1.9916751626		76

														1.991256795		77

														1.9908475224		78

														1.9904518922		79

														1.9900653569		80

														1.9896879166		81

														1.9893195713		82

														1.9889603209		83

														1.9886101654		84

														1.9882691049		85

														1.9879325919		86

														1.9876097213		87

														1.9872913981		88

														1.9869776224		89

														1.9866729417		90

														1.9863773559		91

														1.9860863176		92

														1.9857998268		93

														1.9855224309		94

														1.9852495825		95

														1.984985829		96

														1.9847220756		97

														1.9844674171		98

														1.984217306		99

														1.9839717424		100

														1.9837307264		101

														1.9834942577		102

														1.9832623366		103

														1.9830349629		104

														1.9828166842		105

														1.9825984054		106

														1.9823846742		107

														1.9821709429		108

														1.9819663066		109

														1.9817662178		110

														1.981566129		111

														1.9813705876		112

														1.9811795937		113

														1.9809931473		114

														1.9808067009		115

														1.9806248019		116

														1.9804474505		117

														1.980270099		118

														1.980097295		119

														1.9799290385		120

														1.9797653295		121

														1.9796016204		122

														1.9794379114		123

														1.9792787498		124

														1.9791241357		125

														1.9789695216		126

														1.978819455		127

														1.9786693883		128

														1.9785238692		129

														1.97837835		130

														1.9782373784		131

														1.9780964067		132

														1.9779599825		133

														1.9778235583		134

														1.9776916815		135

														1.9775598048		136

														1.9774324755		137

														1.9773051463		138

														1.977177817		139

														1.9770550352		140

														1.9769322535		141

														1.9768094717		142

														1.9766912374		143

														1.9765775505		144

														1.9764593162		145

														1.9763456294		146

														1.9762319425		147

														1.9761228032		148

														1.9760136638		149

														1.9759045244		150

														1.9757999326		151

														1.9756953407		152

														1.9755907488		153

														1.9754861569		154

														1.9753861125		155

														1.975286068		156

														1.9751905711		157

														1.9750905267		158

														1.9749950297		159

														1.9749040803		160

														1.9748085833		161

														1.9747176339		162

														1.9746221369		163

														1.9745357349		164

														1.9744447854		165

														1.9743583834		166

														1.9742719815		167

														1.9741855795		168

														1.9740991775		169

														1.9740173229		170

														1.9739354684		171

														1.9738536139		172

														1.9737717594		173





Sodium Absorbance Stats

		Metal Absorbance Measurements Statistics														C=m x A x D

		known [Na]		Dilution Factor		Practical Error		mean		Confidence Level(95.0%)		Slope of Standard Curve		Confidence Level(95.0%)

		140		1000		0.02000002		0.027		0.0043026557		5		0.1		135

				Precisions		Amt. Measured		Practical Error %volume		Measured Absorbance		Standard Deviation		Sample Variance

		stock ml		0.002		100				0.025		0.0017320508		3.00E-06

		transfer microL		0.2		10				0.028

		dilute ml		0.002		100		0.02000002		0.028

		Calculation of Trials Needed to Obtain Reproducible Results Within the Precision of the Method

				mass (g)		volume stock		pipet for smallest dilution(mL) of 1.9ppm stock		volume of dilution		spec		SUM

		delta X		0.0001				0.2000

		X		10.0000				5.2632

		percent		0.00001		0.0020		0.03800		0.0020		0.0150

		percent squared		0.0000000001		0.000004		0.001444		0.000004		0.000225		0.00167700

		sqrt sum												0.0409511917

		percent												4.10

				Precisions		Amt. Measured		Practical Error %volume

		stock ml		0.002		100

		transfer microL		0.2		10

		dilute ml		0.002		100		0.02000002

		Absorbance Measurements						Absorbance Measurements

		Mean		0.0270				Mean		0.0270

		Standard Error		0.0010				Standard Error		0.0010

		Standard Deviation		0.0017				Standard Deviation		0.0017

		Confidence Level(95.0%)		0.0043				Confidence Level(95.0%)		0.0043





Prune Juice

		

		Calculation of Trials Needed to Obtain Reproducible Results Within the Precision of the Method

		Standard Deviation of Sample Mean		3.01		Standard Deviation of Sample Mean		3.01

		z value for __ limit		1.64		t value for __ limit

		expected x-x*		0.0155		expected x-x*		0.0155

		n = (s x z)^2/(x-x*)		0.0335850156		n =[(s x t)/(x-x*)]^2

		Standard Deviation in Absorbance Readings		0.0017320508

				mass (g)		volume stock		pipet for smallest dilution(mL) of 1.9ppm stock		volume of dilution		spec		SUM

		delta X		0.0001				0.2000

		X		10.0000				5.2632

		percent		0.00001		0.0020		0.03800		0.0020		0.0150

		percent squared		0.0000000001		0.000004		0.001444		0.000004		0.000225		0.00167700

		sqrt sum												0.0409511917

		percent												4.10

				Precisions		Amt. Measured		Practical Error %volume

		stock ml		0.002		100

		transfer microL		0.2		10

		dilute ml		0.002		100		0

		Confidence Level(95.0%)

		0.0043026557

		Sample Variance

		3.00E-06






_987584547.xls
Figure 3

		86.13		70.8

		61.93		70.8

		43.43		70.8

		27.031		70.8

				60

				60

				60

				60

				59.13

				59.13

				59.13

				59.13

				42.01

				42.01

				42.01

				42.01

				27.36

				27.36

				27.36

				27.36

				27

				27

				27

				27



Undigested Juice

Digested juice

Mass of Prune Juice Sample (g)

Concentration of Iron (ppm)

Effect of HCl Digest

3.7281898657

5.400578959

4.9653266569

5.4322096702

5.7019318785

5.5075041586

6.2416590036

5.4795188732

5.7728417529

5.4381020346

5.5388076278

5.4607962527

5.6612343877

5.6168687958

5.7369668378

5.7039957641

6.0213747238

5.952950011

6.0913907089

5.9785370201

6.1185738828

6.1185738828

6.0093136349

6.0093136349

6.5982710974

6.477201903

6.3067492213

6.3651450474



Appendix table3

				?		start = 12:30		slope =		0.0343																																						1ml juice

		Mass of Stock  (g)		Volume of Stock = mass/1.072g/ml		Dilution            Factor		Spike (ppm)		Standard Concentration (ppm)		New Standard Absorbance		Corrected Slope		Sample Absorbance		Sample Concentration		Overall Concentration				Mass of Stock		Sample Absorbance		Standard Slope		Overall Concentration		95% Confidence Limit

																												Uncorrected Digested Juice

		70.80		65.84		1.52		0		5		0.183		0.035		0.124		3.5559		5.4006				100.000		0.100				4.955

				65.84		1.52		0		5		0.179		0.034		0.122		3.5767		5.4322				86.000		0.101				5.193

				65.84		1.52		0		5		0.178		0.034		0.123		3.6263		5.5075				70.800		0.124		0.0342952128		5.401		1.63%

				65.84		1.52		0		5		0.176		0.034		0.121		3.6079		5.4795				70.800		0.122		0.0342952128		5.432		1.63%

								1		5		0.181		0.034		0.151		4.3780		6.6492				70.800		0.123		0.0342952128		5.508		1.63%

								2		5		0.179		0.034		0.182		5.3358		8.1038				70.800		0.121		0.0342952128		5.480		1.63%

								3		5		0.177		0.034		0.213		6.3152		9.5913				60.000		0.074				5.773

								4		5		0.177		0.034		0.242		7.1750		10.8971				60.000		0.071				5.438

		59.13		54.99		1.82		0		5		0.177		0.034		0.105		3.1131		5.6612				60.000		0.070				5.539

				54.99		1.82		0		5		0.175		0.033		0.103		3.0887		5.6169				60.000		0.071				5.461

				54.99		1.82		0		5		0.173		0.033		0.104		3.1548		5.7370				59.130		0.105		0.0342952128		5.661		1.63%

				54.99		1.82		0		5		0.174		0.033		0.104		3.1366		5.7040				59.130		0.103		0.0342952128		5.617		1.63%

								1		5		0.175		0.033		0.137		4.1083		7.4710				59.130		0.104		0.0342952128		5.737		1.63%

								2		5		0.175		0.033		0.165		4.9479		8.9979				59.130		0.104		0.0342952128		5.704		1.63%

								3		5		0.173		0.033		0.197		5.9758		10.8671				42.010		0.078		0.0342952128		6.021		1.63%

								4		5		0.174		0.033		0.227		6.8463		12.4501				42.010		0.078		0.0342952128		5.953		1.63%

		42.01		39.07		2.56		0		5		0.174		0.033		0.078		2.3525		6.0214				42.010		0.078		0.0342952128		6.091		1.63%

				39.07		2.56		0		5		0.176		0.034		0.078		2.3257		5.9530				42.010		0.077		0.0342952128		5.979		1.63%

				39.07		2.56		0		5		0.172		0.033		0.078		2.3798		6.0914				27.360		0.056		0.0342952128		6.119		1.63%

				39.07		2.56		0		5		0.173		0.033		0.077		2.3357		5.9785				27.360		0.056		0.0342952128		6.119		1.63%

								1		5		0.174		0.033		0.111		3.3477		8.5689				27.360		0.055		0.0342952128		6.009		1.63%

								2		5				0.000				4.3000		11.0063				27.360		0.055		0.0342952128		6.009		1.63%

								3		5		0.173		0.033		0.176		5.3388		13.6652				27.000		0.038				6.598

								4		5				0.000				5.3000		13.5659				27.000		0.038				6.477

		27.3600		27.2900		3.66		0		5		0.176		0.034		0.056		1.6698		6.1186				27.000		0.037				6.307

				27.2900		3.66		0		5		0.176		0.034		0.056		1.6698		6.1186				27.000		0.037				6.365

				27.2900		3.66		0		5		0.176		0.034		0.055		1.6399		6.0093								Uncorrected Undigested Juice

				27.2900		3.66		0		5		0.176		0.034		0.055		1.6399		6.0093				86.130		0.118		0.0395142857		3.728		1.82%

								1		5				0.000				2.7000		9.8937				61.930		0.113		0.0395142857		4.965		1.82%

								2		5				0.000				3.7000		13.5581				43.430		0.091		0.0395142857		5.702		1.82%

								3		5		0.175		0.033		0.16		4.7980		17.5815				27.031		0.062		0.0395142857		6.242		1.82%

								4		5		0.175		0.033		0.192		5.7576		21.0978

		19.92		18.53		5.40		0		5		0.177		0.034		0.042		1.2452		6.7219

				18.53		5.40		0		5		0.177		0.034		0.04		1.1859		6.4018										1.0752875

				18.53		5.40		0		5		0.177		0.034		0.04		1.1859		6.4018				1.0642

				18.53		5.40		0		5		0.178		0.034		0.042		1.2382		6.6841				1.0629

								1		5		0.174		0.033		0.073		2.2017		11.8847

								2		5		0.176		0.034		0.12		3.5781		19.3144

								3		5		0.179		0.034		0.142		4.1631		22.4724

								4		5		0.175		0.033		0.176		5.2778		28.4897

																		Column1

																				0.0240499116

																		Mean		5.8024315591				1.0695

																		Standard Error		0.0654708813										1.0987

																		Median		5.8449584244										1.074

																		Mode		6.1185738828										1.0752875

																		Standard Deviation		0.2618835251

																		Sample Variance		0.0685829807

								Stock Added										Kurtosis		-1.6035833421

						3.8320		2.6096033403		1		10						Skewness		-0.2587782789

						3.8320		5.2192066806		2		10						Range		0.7179949238				1.0849

						3.8320		7.8288100209		3		10						Minimum		5.400578959

						3.8320		10.4384133612		4		10						Maximum		6.1185738828

																		Sum		92.8389049456

																		Count		16

																		Confidence Level(95.0%)		0.1395479659

																								1.074





Standard Curve

		Preliminary Calculations for Expected Absorbance

		C (ppm)		Absorbance		eb constant		Dilutions of 1000ppm stock

		5		0.18		0.036		stock (ppm)		1000

		Stock         (ppm)		Dilution            Factor		Volume                   of Stock     (ml)		Final              Volume           (ml)		Desired Absorbance		Final                Standard (ppm)		Measured             Absorbance  April15, 1999

		1000		66.7		7.50		500		0.540		15.0

		1000		100.0		5.00		500		0.360		10.0		0.35

		1000		166.7		3.00		500		0.216		6.0		0.216

		1000		181.8		2.75		500		0.198		5.5

		1000		200.0		2.50		500		0.180		5.0		0.18

		1000		222.2		2.25		500		0.162		4.5

		1000		250.0		2.00		500		0.144		4.0		0.147

		1000		285.7		1.75		500		0.126		3.5

		1000		333.3		1.50		500		0.108		3.0		0.11

		1000		400.0		1.25		500		0.090		2.5

		1000		500.0		1.00		500		0.072		2.0		0.078

		1000		666.7		0.75		500		0.054		1.5

		1000		1000.0		0.50		500		0.036		1.0		0.041

																		10.0		0.35

																		6.0		0.216

																		5.0		0.18

																		4.0		0.147

																		3.0		0.11

																		2.0		0.078

																		1.0		0.041

																		SUMMARY OUTPUT

																				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

																		Intercept		0.0084069149		0.0011380139		7.3873572165		0.0007147632		0.0054815619		0.0113322679		0.0054815619		0.0113322679

																		X Variable 1		0.0342952128		0.0002178612		157.4177186404		0.0000000002		0.0337351836		0.0348552419		0.0337351836		0.0348552419

																		upper		1.63%

																		lower		1.63%
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regression

		

								Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

						Intercept		0.0084069149		0.0011380139		7.3873572165		0.0007147632		0.0054815619		0.0113322679		0.0054815619		0.0113322679

						X Variable 1		0.0342952128		0.0002178612		157.4177186404		0.0000000002		0.0337351836		0.0348552419		0.0337351836		0.0348552419

						percent		1.63%

		SUMMARY OUTPUT

		Regression Statistics

		Multiple R		0.9998991288

		R Square		0.9997982678

		Adjusted R Square		0.9997579214

		Standard Error		0.0015967054

		Observations		7





t test

		t-Test: Paired Two Sample for Means

														t-Test: Paired Two Sample for Means

				6.0079863823		6.0079863823								Uncorrected Data		Corrected Data

		Mean		6.0046602231		6.1818282619						Mean [ ](ppm)		5.16		6.00

		Variance		0.0161156274		0.0519146751						t Stat		-4.12

		Observations		25		25						P(T<=t) one-tail		0.02

		Pearson Correlation		0.3779882971								t Critical		1.71

		Hypothesized Mean Difference		0

		df		24

		t Stat		-4.1229119772

		P(T<=t) one-tail		0.0001930279

		t Critical one-tail		1.7108823158

		P(T<=t) two-tail		0.0003860559

		t Critical two-tail		2.0638981368

														Raw Juice		90 minute Digests

														Week 1:Raw Juice		Week 2		Week 3		Combined Weeks 2&3

												Mean  Value (ppm Fe)		5.16		5.98		6.02		6.00

												95% Confidence Level		33.56%		1.88%		0.89%		0.84%

												Std. Dev		1.088

												t exp		1.346

												t stat		7.453





Corrected Results

		Vol Stock		Dilution Factor		Sample Concen		Spike Test Slope				Final Concen				Stats This Week						6.0079863823		6.0080		SUMMARY OUTPUT

		65.84		1.52		3.5559		0.8989				6.008										6.0431746247		6.0432

		65.84		1.52		3.5767		0.8989				6.043				Mean		6.0218132865		0.89%		6.1269375443		6.1269		Regression Statistics

		65.84		1.52		3.6263		0.8989				6.127				Standard Error		0.0252035865				6.0958047316		6.0958		Multiple R		0.6698037037

		65.84		1.52		3.6079		0.8989				6.096				Median		6.0367865357				6.0586840622		6.0736		R Square		0.4486370014

		54.99		1.82		3.1131		0.9344				6.059				Mode		5.9299998864				6.0112037626		6.0046		Adjusted R Square		0.4092539301

		54.99		1.82		3.0887		0.9344				6.011				Standard Deviation		0.100814346				6.1397333453		6.1442		Standard Error		0.0774859136

		54.99		1.82		3.1548		0.9344				6.140				Sample Variance		0.0101635324				6.1044475215		6.0304		Observations		16

		54.99		1.82		3.1366		0.9344				6.104				Kurtosis		-0.0205288998				6.0736077504		6.5849

		39.07		2.56		2.3525		0.9914				6.074				Skewness		-0.8334053906				6.0045894806		6.2713		ANOVA

		39.07		2.56		2.3257		0.9914				6.005				Range		0.3201240651				6.1442310964		6.2713				df		SS		MS		F		Significance F

		39.07		2.56		2.3798		0.9914				6.144				Minimum		5.8241070313				6.0303984467		6.5479		Regression		1		0.0683960502		0.0683960502		11.3916204691		0.0045314786

		39.07		2.56		2.3357		0.9914				6.030				Maximum		6.1442310964				5.9299998864		5.7792		Residual		14		0.0840569352		0.0060040668

		27.29		3.66		1.6698		1.0318				5.930				Sum		96.349012584				5.9299998864		5.8618		Total		15		0.1524529854

		27.29		3.66		1.6698		1.0318				5.930				Count		16				5.8241070313		6.1735

		27.29		3.66		1.6399		1.0318				5.824				Confidence Level(95.0%)		0.053720206				5.8241070313		6.0603				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		27.29		3.66		1.6399		1.0318				5.824										5.9762478427		6.5849		Intercept		5.8143592318		0.0644455026		90.2213342364		9.22139127918628E-21		5.6761372527		5.9525812109		5.6761372527		5.9525812109

		18.53		5.40		1.2452		1.0208				6.585				Both Weeks						6.2035422496		6.2035		X Variable 1		0.0044329821		0.0013134188		3.3751474737		0.0045314786		0.0016159765		0.0072499877		0.0016159765		0.0072499877

		18.53		5.40		1.1859		1.0208				6.271										6.1094737569		6.1735

		18.53		5.40		1.1859		1.0208				6.271				Mean		6.0047881523		0.0083666279		5.755214345		6.0603

		18.53		5.40		1.2382		1.0208				6.548				Standard Error		0.0243937475		0.0083666279		5.7792319322		5.9008

												5.976				Median		6.0208011047				5.8617923884		5.9554

												6.204				Mode		5.9299998864				6.1735320897		6.5983

												6.109				Standard Deviation		0.1243841944				6.0602562715		6.4000

												5.755				Sample Variance		0.0154714278				5.9007758433		6.3000

								Week 2 data				5.779				Kurtosis		-0.6684785731				5.9554126567		6.3000

												5.862				Skewness		-0.4634491284				final		initial

												6.174				Range		0.4483279046

												6.060				Minimum		5.755214345

												5.901				Maximum		6.2035422496

												5.955				Sum		156.1244919599

																Count		26

																Confidence Level(95.0%)		0.0502398282





Sample Conc vs spike conc
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65.84 ml

54.99 ml

39.07 ml

27.29 ml

18.53 ml

[Spike] (ppm)

[Sample] (ppm)

Sample Conc vs Spike

3.5558954261

3.1131096506

2.3524680808

1.6697588126

1.2452438603

3.5767219897

3.0887130362

2.325735489
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1.1859465336

3.6262980313
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2.3798223608
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6.3151652913

5.9758337687

5.3388159558

4.798000833

4.1630698568

7.1749765281

6.8462853122

5.7576009996

5.2778009163



Final Conc vs vol stock
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Vol stock (ml)

Final Conc (ppm)

Final Conc vs Vol Stock: Uncorrected

5.400578959

5.4322096702

5.5075041586
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Correct Conc vs vol stock
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Vol Stock (ml)

Final Conc (ppm)

Final Conc vs Vol Stock Used: Corrected

y = 0.0044x + 5.8144

6.0079863823

6.0431746247

6.1269375443

6.0958047316
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Figure 3b
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Appendix table3

				?		start = 12:30		slope =		0.0343																																						1ml juice

		Mass of Stock  (g)		Volume of Stock = mass/1.072g/ml		Dilution            Factor		Spike (ppm)		Standard Concentration (ppm)		New Standard Absorbance		Corrected Slope		Sample Absorbance		Sample Concentration		Overall Concentration				Mass of Stock		Sample Absorbance		Standard Slope		Overall Concentration		95% Confidence Limit

																												Uncorrected Digested Juice

		70.80		65.84		1.52		0		5		0.183		0.035		0.124		3.5559		5.4006				100.000		0.100				4.955

				65.84		1.52		0		5		0.179		0.034		0.122		3.5767		5.4322				86.000		0.101				5.193

				65.84		1.52		0		5		0.178		0.034		0.123		3.6263		5.5075				70.800		0.124		0.0342952128		5.401		1.63%

				65.84		1.52		0		5		0.176		0.034		0.121		3.6079		5.4795				70.800		0.122		0.0342952128		5.432		1.63%

								1		5		0.181		0.034		0.151		4.3780		6.6492				70.800		0.123		0.0342952128		5.508		1.63%

								2		5		0.179		0.034		0.182		5.3358		8.1038				70.800		0.121		0.0342952128		5.480		1.63%

								3		5		0.177		0.034		0.213		6.3152		9.5913				60.000		0.074				5.773

								4		5		0.177		0.034		0.242		7.1750		10.8971				60.000		0.071				5.438

		59.13		54.99		1.82		0		5		0.177		0.034		0.105		3.1131		5.6612				60.000		0.070				5.539

				54.99		1.82		0		5		0.175		0.033		0.103		3.0887		5.6169				60.000		0.071				5.461						y = -0.0427x + 7.4897

				54.99		1.82		0		5		0.173		0.033		0.104		3.1548		5.7370				59.130		0.105		0.0342952128		5.661		1.63%

				54.99		1.82		0		5		0.174		0.033		0.104		3.1366		5.7040				59.130		0.103		0.0342952128		5.617		1.63%				y = -0.0152x + 6.6773

								1		5		0.175		0.033		0.137		4.1083		7.4710				59.130		0.104		0.0342952128		5.737		1.63%

								2		5		0.175		0.033		0.165		4.9479		8.9979				59.130		0.104		0.0342952128		5.704		1.63%				2.8092105263

								3		5		0.173		0.033		0.197		5.9758		10.8671				42.010		0.078		0.0342952128		6.021		1.63%

								4		5		0.174		0.033		0.227		6.8463		12.4501				42.010		0.078		0.0342952128		5.953		1.63%

		42.01		39.07		2.56		0		5		0.174		0.033		0.078		2.3525		6.0214				42.010		0.078		0.0342952128		6.091		1.63%

				39.07		2.56		0		5		0.176		0.034		0.078		2.3257		5.9530				42.010		0.077		0.0342952128		5.979		1.63%

				39.07		2.56		0		5		0.172		0.033		0.078		2.3798		6.0914				27.360		0.056		0.0342952128		6.119		1.63%

				39.07		2.56		0		5		0.173		0.033		0.077		2.3357		5.9785				27.360		0.056		0.0342952128		6.119		1.63%

								1		5		0.174		0.033		0.111		3.3477		8.5689				27.360		0.055		0.0342952128		6.009		1.63%

								2		5				0.000				4.3000		11.0063				27.360		0.055		0.0342952128		6.009		1.63%

								3		5		0.173		0.033		0.176		5.3388		13.6652				27.000		0.038				6.598

								4		5				0.000				5.3000		13.5659				27.000		0.038				6.477

		27.3600		27.2900		3.66		0		5		0.176		0.034		0.056		1.6698		6.1186				27.000		0.037				6.307

				27.2900		3.66		0		5		0.176		0.034		0.056		1.6698		6.1186				27.000		0.037				6.365

				27.2900		3.66		0		5		0.176		0.034		0.055		1.6399		6.0093								Uncorrected Undigested Juice

				27.2900		3.66		0		5		0.176		0.034		0.055		1.6399		6.0093				86.130		0.118		0.0395142857		3.497		1.82%

								1		5				0.000				2.7000		9.8937				61.930		0.113		0.0395142857		4.658		1.82%

								2		5				0.000				3.7000		13.5581				43.430		0.091		0.0395142857		5.349		1.82%

								3		5		0.175		0.033		0.16		4.7980		17.5815				27.031		0.062		0.0395142857		5.855		1.82%

								4		5		0.175		0.033		0.192		5.7576		21.0978

		19.92		18.53		5.40		0		5		0.177		0.034		0.042		1.2452		6.7219

				18.53		5.40		0		5		0.177		0.034		0.04		1.1859		6.4018										1.0752875

				18.53		5.40		0		5		0.177		0.034		0.04		1.1859		6.4018				1.0642

				18.53		5.40		0		5		0.178		0.034		0.042		1.2382		6.6841				1.0629

								1		5		0.174		0.033		0.073		2.2017		11.8847

								2		5		0.176		0.034		0.12		3.5781		19.3144

								3		5		0.179		0.034		0.142		4.1631		22.4724

								4		5		0.175		0.033		0.176		5.2778		28.4897

																		Column1

																				0.0240499116

																		Mean		5.8024315591				1.0695

																		Standard Error		0.0654708813										1.0987

																		Median		5.8449584244										1.074

																		Mode		6.1185738828										1.0752875

																		Standard Deviation		0.2618835251

																		Sample Variance		0.0685829807

								Stock Added										Kurtosis		-1.6035833421

						3.8320		2.6096033403		1		10						Skewness		-0.2587782789

						3.8320		5.2192066806		2		10						Range		0.7179949238				1.0849

						3.8320		7.8288100209		3		10						Minimum		5.400578959

						3.8320		10.4384133612		4		10						Maximum		6.1185738828

																		Sum		92.8389049456

																		Count		16

																		Confidence Level(95.0%)		0.1395479659

																								1.074





Standard Curve

		Preliminary Calculations for Expected Absorbance

		C (ppm)		Absorbance		eb constant		Dilutions of 1000ppm stock

		5		0.18		0.036		stock (ppm)		1000

		Stock         (ppm)		Dilution            Factor		Volume                   of Stock     (ml)		Final              Volume           (ml)		Desired Absorbance		Final                Standard (ppm)		Measured             Absorbance  April15, 1999

		1000		66.7		7.50		500		0.540		15.0

		1000		100.0		5.00		500		0.360		10.0		0.35

		1000		166.7		3.00		500		0.216		6.0		0.216

		1000		181.8		2.75		500		0.198		5.5

		1000		200.0		2.50		500		0.180		5.0		0.18

		1000		222.2		2.25		500		0.162		4.5

		1000		250.0		2.00		500		0.144		4.0		0.147

		1000		285.7		1.75		500		0.126		3.5

		1000		333.3		1.50		500		0.108		3.0		0.11

		1000		400.0		1.25		500		0.090		2.5

		1000		500.0		1.00		500		0.072		2.0		0.078

		1000		666.7		0.75		500		0.054		1.5

		1000		1000.0		0.50		500		0.036		1.0		0.041

																		10.0		0.35

																		6.0		0.216

																		5.0		0.18

																		4.0		0.147

																		3.0		0.11

																		2.0		0.078

																		1.0		0.041

																		SUMMARY OUTPUT

																				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

																		Intercept		0.0084069149		0.0011380139		7.3873572165		0.0007147632		0.0054815619		0.0113322679		0.0054815619		0.0113322679

																		X Variable 1		0.0342952128		0.0002178612		157.4177186404		0.0000000002		0.0337351836		0.0348552419		0.0337351836		0.0348552419

																		upper		1.63%

																		lower		1.63%
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regression

		

								Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

						Intercept		0.0084069149		0.0011380139		7.3873572165		0.0007147632		0.0054815619		0.0113322679		0.0054815619		0.0113322679

						X Variable 1		0.0342952128		0.0002178612		157.4177186404		0.0000000002		0.0337351836		0.0348552419		0.0337351836		0.0348552419

						percent		1.63%

		SUMMARY OUTPUT

		Regression Statistics

		Multiple R		0.9998991288

		R Square		0.9997982678

		Adjusted R Square		0.9997579214

		Standard Error		0.0015967054

		Observations		7





t test

		t-Test: Paired Two Sample for Means

														t-Test: Paired Two Sample for Means

				6.0079863823		6.0079863823								Uncorrected Data		Corrected Data

		Mean		6.0046602231		6.1818282619						Mean [ ](ppm)		5.16		6.00

		Variance		0.0161156274		0.0519146751						t Stat		-4.12

		Observations		25		25						P(T<=t) one-tail		0.02

		Pearson Correlation		0.3779882971								t Critical		1.71

		Hypothesized Mean Difference		0

		df		24

		t Stat		-4.1229119772

		P(T<=t) one-tail		0.0001930279

		t Critical one-tail		1.7108823158

		P(T<=t) two-tail		0.0003860559

		t Critical two-tail		2.0638981368

														Raw Juice		90 minute Digests

														Week 1:Raw Juice		Week 2		Week 3		Combined Weeks 2&3

												Mean  Value (ppm Fe)		5.16		5.98		6.02		6.00

												95% Confidence Level		33.56%		1.88%		0.89%		0.84%

												Std. Dev		1.088

												t exp		1.346

												t stat		7.453





Corrected Results

		Vol Stock		Dilution Factor		Sample Concen		Spike Test Slope				Final Concen				Stats This Week						6.0079863823		6.0080		SUMMARY OUTPUT

		65.84		1.52		3.5559		0.8989				6.008										6.0431746247		6.0432

		65.84		1.52		3.5767		0.8989				6.043				Mean		6.0218132865		0.89%		6.1269375443		6.1269		Regression Statistics

		65.84		1.52		3.6263		0.8989				6.127				Standard Error		0.0252035865				6.0958047316		6.0958		Multiple R		0.6698037037

		65.84		1.52		3.6079		0.8989				6.096				Median		6.0367865357				6.0586840622		6.0736		R Square		0.4486370014

		54.99		1.82		3.1131		0.9344				6.059				Mode		5.9299998864				6.0112037626		6.0046		Adjusted R Square		0.4092539301

		54.99		1.82		3.0887		0.9344				6.011				Standard Deviation		0.100814346				6.1397333453		6.1442		Standard Error		0.0774859136

		54.99		1.82		3.1548		0.9344				6.140				Sample Variance		0.0101635324				6.1044475215		6.0304		Observations		16

		54.99		1.82		3.1366		0.9344				6.104				Kurtosis		-0.0205288998				6.0736077504		6.5849

		39.07		2.56		2.3525		0.9914				6.074				Skewness		-0.8334053906				6.0045894806		6.2713		ANOVA

		39.07		2.56		2.3257		0.9914				6.005				Range		0.3201240651				6.1442310964		6.2713				df		SS		MS		F		Significance F

		39.07		2.56		2.3798		0.9914				6.144				Minimum		5.8241070313				6.0303984467		6.5479		Regression		1		0.0683960502		0.0683960502		11.3916204691		0.0045314786

		39.07		2.56		2.3357		0.9914				6.030				Maximum		6.1442310964				5.9299998864		5.7792		Residual		14		0.0840569352		0.0060040668

		27.29		3.66		1.6698		1.0318				5.930				Sum		96.349012584				5.9299998864		5.8618		Total		15		0.1524529854

		27.29		3.66		1.6698		1.0318				5.930				Count		16				5.8241070313		6.1735

		27.29		3.66		1.6399		1.0318				5.824				Confidence Level(95.0%)		0.053720206				5.8241070313		6.0603				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		27.29		3.66		1.6399		1.0318				5.824										5.9762478427		6.5849		Intercept		5.8143592318		0.0644455026		90.2213342364		9.22139127918628E-21		5.6761372527		5.9525812109		5.6761372527		5.9525812109

		18.53		5.40		1.2452		1.0208				6.585				Both Weeks						6.2035422496		6.2035		X Variable 1		0.0044329821		0.0013134188		3.3751474737		0.0045314786		0.0016159765		0.0072499877		0.0016159765		0.0072499877

		18.53		5.40		1.1859		1.0208				6.271										6.1094737569		6.1735

		18.53		5.40		1.1859		1.0208				6.271				Mean		6.0047881523		0.0083666279		5.755214345		6.0603

		18.53		5.40		1.2382		1.0208				6.548				Standard Error		0.0243937475		0.0083666279		5.7792319322		5.9008

												5.976				Median		6.0208011047				5.8617923884		5.9554

												6.204				Mode		5.9299998864				6.1735320897		6.5983

												6.109				Standard Deviation		0.1243841944				6.0602562715		6.4000

												5.755				Sample Variance		0.0154714278				5.9007758433		6.3000

								Week 2 data				5.779				Kurtosis		-0.6684785731				5.9554126567		6.3000

												5.862				Skewness		-0.4634491284				final		initial

												6.174				Range		0.4483279046

												6.060				Minimum		5.755214345

												5.901				Maximum		6.2035422496

												5.955				Sum		156.1244919599

																Count		26

																Confidence Level(95.0%)		0.0502398282





Sample Conc vs spike conc

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		1		1		1		1		1

		2		2		2		2		2

		3		3		3		3		3

		4		4				4		4



65.84 ml

54.99 ml

39.07 ml

27.29 ml

18.53 ml

[Spike] (ppm)

[Sample] (ppm)

Sample Conc vs Spike

3.5558954261

3.1131096506

2.3524680808

1.6697588126

1.2452438603

3.5767219897

3.0887130362

2.325735489

1.6697588126

1.1859465336

3.6262980313

3.154754883

2.3798223608

1.639941691

1.1859465336

3.6078717201

3.1366241078

2.3357319807

1.639941691

1.2382481082

4.3780100833

4.1082882132

3.3477430381

2.7

2.2016688449

5.3357655912

4.947938359

4.3

3.7

3.5780545985

6.3151652913

5.9758337687

5.3388159558

4.798000833

4.1630698568

7.1749765281

6.8462853122

5.7576009996

5.2778009163



Final Conc vs vol stock

		65.8428559804

		65.8428559804

		65.8428559804

		65.8428559804

		54.9899445497

		54.9899445497

		54.9899445497

		54.9899445497

		39.0686211827

		39.0686211827

		39.0686211827

		39.0686211827

		27.29

		27.29

		27.29

		27.29

		18.5252781233

		18.5252781233

		18.5252781233

		18.5252781233



Vol stock (ml)

Final Conc (ppm)

Final Conc vs Vol Stock: Uncorrected

5.400578959

5.4322096702

5.5075041586

5.4795188732

5.6612343877

5.6168687958

5.7369668378

5.7039957641

6.0213747238

5.952950011

6.0913907089

5.9785370201

6.1185738828

6.1185738828

6.0093136349

6.0093136349

6.7218632399

6.4017745142

6.4017745142

6.6840999633



Correct Conc vs vol stock

		65.8428559804

		65.8428559804

		65.8428559804

		65.8428559804

		54.9899445497

		54.9899445497

		54.9899445497

		54.9899445497

		39.0686211827

		39.0686211827

		39.0686211827

		39.0686211827

		27.29

		27.29

		27.29

		27.29



Vol Stock (ml)

Final Conc (ppm)

Final Conc vs Vol Stock Used: Corrected

y = 0.0044x + 5.8144

6.0079863823

6.0431746247

6.1269375443

6.0958047316

6.0586840622

6.0112037626

6.1397333453

6.1044475215

6.0736077504

6.0045894806

6.1442310964

6.0303984467

5.9299998864

5.9299998864

5.8241070313

5.8241070313




