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Question 1


The method sensitivity from the calibration curve is y=0.5946x
At 34. uM 2,3-dimethylpyrazine standard
0.5946x34=20.2164
	
	Trial
	Peak Area
	x-mean
	(X-mean)2

	
	1
	18.49
	0.433
	0.187489

	
	2
	18.39
	0.333
	0.110889

	
	3
	17.74
	-0.317
	0.100489

	
	4
	18.58
	0.523
	0.273529

	
	5
	18.21
	0.153
	0.023409

	
	6
	17.94
	-0.117
	0.013689

	
	7
	17.87
	-0.187
	0.034969

	
	8
	17.3
	-0.757
	0.573049

	
	9
	18.33
	0.273
	0.074529

	
	10
	17.72
	-0.337
	0.113569

	Sum
	
	180.57
	0
	1.50561

	Count
	
	10
	10
	10

	Mean
	
	18.057
	
	

	Variance
	
	
	
	0.16729

	Standard deviation
	
	
	0.409011



To calculate the LOD, the mean of peak area after the ten trials is calculated.
LOD= M +t(Standard deviation)
=18.057+ (0.5946x0.409011)
=18.30
The resolution will be calculated using the RS=2[(tR)B−(tR) A]/WB+WA to get 0.4011^2
=0.1672
Question 2

Using the midpoint rule, the area under the first peak is calculated 
f (15286.53755-3954.402738)x 1.7-2.1
=2.5689x0.5
=1.28445
Second peak area= Mn​=nb−a​(f(2x0​+x1​​) +f(2x1​+x2​​) +f(2x2​+x3​​)....+f(2xn−1​+xn​​)
The curve equation is y=1216.2x
F (a, b){1216.2}dx
F(1.77+22705)0.5x1216/1000
=12.48
Question 3
Wavelength is a critical parameter when performing HPLC to determine to monitor amygdalin. The wavelength will be determined using a molecular characterization to facilitate the analytical separation. The selection of the wavelength will be performed using UV-Vis spectrophotometer available for the amygdalin experiment. The first step will entail scanning the whole wavelength range of the sample mixture containing amygdalin. The selection will consider all contributing absorbance from the solvent used in making the sample mixture. The solution used will have low UV absorbance to aid in getting the most suitable wavelength. The last step of the plan will entail a thorough review of the presented wavelengths to select one that shows a clear peak before running the analysis. The HPLC analysis amygdalin will begin by separating the sample peaks using DAD, which determines the maximum wavelength.
Question 4
The preparation of a sunflower seed standard with a cyanide concentration will use ethanol for extraction. The first step is drying the sunflower seeds in the oven at 37 degrees' temperature termed as water extraction. Fie grams of the seeds will be ground in a blender after drying and 2 grams transferred in a conical flask. 50ml of water will be added into the flask and placed in a water bath at 37C and extraction carried out within a time range. The extracts will be transferred to the plastic polypropylene tubes before extracting the fast by vortexing for one minute with n-hexane at 20ml. Centrifugation at 3250g for ten minutes using Eppendorf benchtop centrifuge will be performed to poo and discard supernatants. Water extraction at 100C will be performed to prepare the samples for the HPLC analysis process followed by ethanol removal at 37C.   The sample of 20g for the solid and 100ml in liquid form will require direct extraction in triplicate (Lee et al, 2013). The recovered mean of amygdaline is 100/g to each triplicate to for all the samples will be determined as 97-99%.
Question 5
The identification of amygdalin in the HPLC chromatograms will involve the evaluation of the peak shape and absorbance spectra. UV-Vis identifies the different samples of chromatograms and amygdaline by showing a difference in peak shape and the absorbance spectra as recorded on the maximum range. The amygdaline peak in the spectrum presents a broad band centered at 3288 cm-1 for the OH on the glucose moiety. The peak parts vary due to the presence of a variety of components in the amygdaline sample.
. The variation between the samples may exist from the HPLC run, sub-sample obtained from a single flask pipetting error, and the actual difference. The replication must be accurate to identify amygdaline in the HPLC chromatograms for the four flasks but will change if the difference is small. The method of identification will also employ the internal standards for amygdaline and other chromatograms. Retention time will also be used to identify amyladine due to the presence of positive control in the HPLC. The expected retention time for amygdaline ranges from one minute using ethanol, which aids in identification in the presence of other chromatograms. The confirmation of the retention time will be done by injecting the subsequent sample after elution time elapses. 
Question 6
The determination of estimates for the HPLC method sensitivity will be evaluated using the ultraviolet detectors because the amygdaline can absorb wavelengths. Beer's Law will apply in this plan to ensure that the spectral region wavelength is above 210. The detector based on Beer's Law will give a linear response, as observed in the calibration curve for over five magnitudes. The limit of detection (LOD) refers to the lowest amount that can be derived in the experiment by statistically analyzing the sound produced. LOD is three times the noise and will be generated in the form of a signal from the calibration curve. LOD is defined as 3S.D/m using the slope of the curve with standard deviation and multiple measurements. Resolution refers to the quantitative measure of differentiating amygdaline and HPLC chromatogram based on elution peaks (Lee et al, 2013). The resolution will be calculated using the difference in retention time for the peaks and dividing with the combined width. The standards formula to apply for resolution is;
RS=2[(tR)B−(tR)A]/WB+WA
The value of peaks will be obtained from the retention time curve from the absorbance and peak area. The resolution falls under three categories based on the value as high, low, and moderate.
Question 7
The extraction of amygdalin from sunflower seeds involves a series of reactions involving specific reagents. The experimental apparatus used for extraction of amygdalin is an HP 1100 chromatography pump, a detector, rotary evaporator vortex, centrifuge and tubes, HP data system, reflux, and the general laboratory equipment. The solvents used are 50ml ethanol per sample gram for 100 minutes under 70-90c as the temperature. In this step, the stirring will be carried out at 320 rpm to produce the extracts. The extracts will be concentrated to obtain a similar product as the reflux extracts using a rotary evaporator. The microwave extractions for amygdalin will begin by measuring 0.85g of the sample and placing it into 10ml of chlorophyll. The temperature will be retained at 37C for fifteen minutes under 280 rpm stirring. The second mixture from the extracted component will require gravity filtering at 0.45mm pore sizes. The microwave will be used to dry the solid part of the mixture for twenty minutes (Bolarinwa, Orfila, & Morgan, 2014). The last part of the extraction process will involve adding 20ml of methanol to the dried solid material and heating at 600W between 50-70C for ninety seconds. The extracts from the microwave will be placed on a paper of similar pore size as step two for gravity filtration. 
Question 8
De-fating refers to the process of removing fat components from the extracted materials to obtain amygdalin. De-fatting is a clean-up step that will entail the use of vortex during the water extraction process at 37C. The amygdalin extracts will be filtered and transferred into the polypropylene tubes of 50ml capacity. The fat extraction will involve adding 20ml of n-hexane to each tube before vortexing for one minute. The tubes will further be centrifuged for ten minutes before pooling to discard the supernatants. The added hexane residues will be extracted by evaporating the sample using a rotary evaporator at a low boiling point. 
Question 9
SPE as a preparation step acts as the eluate post-treatment, and requires GC analysis. SPE will require a volatile sample matrix before injecting amygdaline into the HPLC pump for analysis. 50mg of the sunflower seed extraction with 1ml methanol will be centrifuged overnight at 250 rpm. SPE aids in removing interfering ions that affect the MS analysis process. The ions affect the intensity of the amygdaline peak and recovery.  The extract will be placed in the SPE column preconditioned with water and 2ml methanol. 0.1% acetic acid will be added into the water to elute amygdalin with 4ml of aqueous methanol before using nylon filtering (Bolarinwa, Orfila, & Morgan, 2014). The type of SPE to use depends on the expected outcome for the laboratory procedure. 
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