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Purpose:
The purpose of Experiment is using two techniques, dialysis and gel filtration to separate the polymers. Dialysis is used to spate molecules based on size. The function is it separated through a semipermeable membrane, the macromolecules remain inside and small molecules diffuse outside. The diffusion stop until the concentration of internal small molecules is equal to the external. The rate of small molecules diffuses out of the dialysis bag will decrease. Gel filtration is also separate molecules based on size. In the mixture, macromolecules pass through gel more quickly than smaller ones. Glucose oxidase reaction is glucose reaction with glucose oxidase create gluconic acid. And iodine test is iodine binding to amylose and it yield an intense blue color. Both test is measure color qualitatively









Result and discussion:
R1：
[bookmark: OLE_LINK77][bookmark: OLE_LINK76]Table 1. The absorbance reading and concentration of the diffusion of glucose and starch in its internal and external dialysis bag from the beginning and end point of dialysis. The starch and glucose bag is 10 ml the concentration of starch is 0.1mg/ml the glucose concentration is 1.0 mg/ml after the time 45 minutes’ dialysis. Measure the internal and external solution absorbance after add the 1.2mL glucose oxidase-peroxidase:(0.004 mg/mL glucose oxidase,0.02 mg/mL peroxidase, 0.01 % tolidine in 0.15 M acetate buffer) to each glucose fraction the absorption was read at 420nm. And add iodine solution in starch group the absorption is 600nm 
	t (min)
	Glucose 
	Starch

	
	A420 Internal solution
	c1 (g/L)
	m1 (mg)
	A420 External solution
	c2 (g/L)
	m2 (mg)
	A600 Internal solution
	c1 (g/L)
	m1 (mg)
	A600 External solution
	c2 (g/L)
	m2 (mg)

	0
	0.347
	[bookmark: OLE_LINK21][bookmark: OLE_LINK22]48.06
	480.6
	-----
	0
	0
	0.623
	0.8
	80
	-----
	0
	0

	45
	1.779
	23.78
	237.8
	0.425
	1.22
	12.2
	0.6
	0.79
	7.9
	0.057
	0
	0




Calculation :

Ab=glucose standard absorbtion at 420nm=0.347 Au
Ae=final internal solution at 420nm=1.779 Au
[bookmark: OLE_LINK17]Cb=concentration of glucose standard =1 g/L 
(Ab/Cb)=(Ae/Ce*0.12/0.6)
Ce=(Ae*Cb)/Ab*(0.6/0.12)
Ce=23.78 g/L
  = 23.78 mg
Starch:
Ac=starch standard absorption at 600nm=0.623 Au
Ae=internal solution at 600nm=0.6 Au
Cc=concentration of starch standard =0.1 g/L 
(Ac/Cc)=(Ae/Ce*0.1/0.6)
Ce=(Ae*Cb)/Ab*(0.6/0.1)
Ce=0.08 g/L
m2=0.8 mg








Analysis:
For the glucose group we can see that the initial concentration is 48.06 g/l and the final initial concentration is 23.78g/l it become smaller after dialysis that mean the glucose come out of the bag. Form the starch group the initial internal concentration id 0.8g/l and the final internal concentration is 0.79g/l is so close that indicate the starch molecular is not escape for the bag. That is too big to come out.







R2;
The concentration of glucose initial internal is 48.06g/l. Beaker volume is 200ml, dialysis bag is 10ml. the glucose concentration at equilibrium is :

ceq = co x V1/(V1+V2)
ceq = 48.06 g/L x 0.01 L/(0.01 L + 0.2 L)
ceq = 2.28 g/L






R3:
Form the equation 2 and 4 calculate the diffusion coefficient:
(c1 – ceq) (1+) = coe-βt               
(23.78-2.28)(1+0.05) =49.4 x e-β * 45          
e-β x 45 = 0.46                               	=V1/V2=10ml/200ml=0.05
[bookmark: OLE_LINK50]-β = ln(0.46) / 45                             t=45 min 
[bookmark: OLE_LINK73][bookmark: OLE_LINK72]β=-0.02 min-1










R4

Table 2. Column elution results from gel filtration of glucose and starch. 
The filtration chromatography used to tested for different sugar and carbohydrate. The 15 fractions have the solution average in 3.79ml. Fractions were assayed for glucose and starch and the absorbance was measured at wavelength 420nm for glucose (1mg/mL) and wavelength 600nm for starch (0.1mg/mL). 

	Fraction 
	Glucose 
	Starch 

	#
	Elution V (ml)
	A420
	C
(g/L)
	Mass
(mg )
	A600
	C
(g/L)
	Mass
(mg)

	1
	3.97
	0.053
	0.153 
	0.607
	0.069
	0.015
	0.06

	2
	3.97
	0.014
	0.04 
	0.159 
	0.066
	0.0146 
	0.058 

	3
	3.97
	0.002
	0.006 
	0.024 
	0.034
	0.0075
	0.03 

	4
	3.97
	0.024
	0.069 
	0.0274
	0.382
	0.084
	0.333

	5
	3.97
	0.09
	0.259 
	1.028
	0.086
	0.019 
	0.075 

	6
	3.97
	0.346
	0.997 
	3.958 
	0.004
	0.0009 
	0.004 

	7
	3.97
	0.571
	1.646 
	6.535
	0.073
	0.0161
	0.064

	8
	3.97
	0.443
	1.277 
	5.07 
	0.09
	0.02
	0.079 

	9
	3.97
	0.267
	0.769 
	3.053
	0.064
	0.014 
	0.056 

	10
	3.97
	0.152
	0.438 
	1.739
	0.078
	0.0172 
	0.068 

	11
	3.97
	0.038
	0.11 
	0.437
	0.164
	0.0362
	0.144 

	12
	3.97
	0.023
	0.066 
	0.262
	0.005
	0.001
	0.004 

	13
	3.97
	0.025
	0.72 
	2.858 
	0.083
	0.0183 
	0.073 

	14
	3.97
	0.023
	0.066 
	0.262 
	0.044
	0.0097
	0.039 

	15
	3.97
	0.024
	0.069
	0.274 
	0.08
	0.0177
	0.07 







Sample calculations 
Variables
Ab = 0.347				
Cb=1 mg/mL			
Glucose Ag=0.053		   

Glucose fraction       
Ab/Cb = Ag/Cg               
                      
Cg =0.153g/l                   
   
Mass = (Cglucose1)(Vaverage)
 = 0.153g/L(3.97mL) = 0.6mg



Ac = 0.453 
Cc = 0.1mg/mL
Starch Ag = 0.069
starch fraction
Ac/Cc = Ag/Cg
Cg =0.015 g/l
Mass
 = 0.015g/L(3.97mL) = 0.06mg





















R5 



Figure 1: Gel filtration chromatography of glucose and starch concentration (g/L) versus elution volume (mL).


In the figure 1 glucose there is a two peak the first peak is on the 7th and second one at the 13th .Starch have two peak first one on the 4th and the second one on the 11th . This peak indicate glucose elute after the starch. Because the glucose have small molecular than starch. 




[bookmark: OLE_LINK82][bookmark: OLE_LINK83]R6

VO=15.0 mL
Height =44.5 cm
Vt= π(d/2)2h = 3.14* (0.5cm)2(44.5cm) = 34.93 mL

Volume required to elute the marker:
VE (GLUCOSE) =A
VE (STARCH) =B
K AV (GLUCOSE) = (VE – VO)/(Vt – VO)
[bookmark: OLE_LINK68][bookmark: OLE_LINK69]K AV (GLUCOSE) = (A-B)/34.93mL – 15.0mL) =


K AV (STARCH) = (VE – VO)/ (Vt – VO)



R7
[bookmark: OLE_LINK62][bookmark: OLE_LINK61]Average fraction volume =3.97mL
Cinitial glucose = 48.06 mg/mL
Cinitial starch = 0.8 mg/mL
Vi = 0.6mL
mi = mass individual fractions (1-15)
[bookmark: OLE_LINK47]mi glucose = 26.293 mg
mi starch = 1.157  mg

Masstheoretical for glucose
Mtotal = (Cinitial)(Vi)
= 48.06* (0.6)
=28.836 mg
starch:  0.8*0.6=0.48

1.157/0.48=2.41


26.293/28.836=91.18%

glucose have 91.18% yiled 



glucose

3.97	3.97	3.97	3.97	3.97	3.97	3.97	3.97	3.97	3.97	3.97	3.97	3.97	3.97	3.97	0.153	0.04	0.006	0.069	0.259	0.997	1.646	1.277	0.769	0.438	0.11	0.066	0.72	0.066	0.069	elution volume  (ml)


concentration     (g/l) 



starch 

3.97	3.97	3.97	3.97	3.97	3.97	3.97	3.97	3.97	3.97	3.97	3.97	3.97	3.97	3.97	0.015	0.0146	0.0075	0.084	0.019	0.0009	0.0161	0.02	0.014	0.0172	0.0362	0.001	0.0183	0.0097	0.0177	elution volume (ml)


concentration  (ml)
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