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Abstract: Labelled vitamin B12 with 3 Co is one of the important ingredients of
the diagnostic Kits for diagnosis of patients affected by anemia. Insufficient
absorbtion of vit. B12 is one of the causes anemia in humans and one of the
accurate methods for measurement of absorbed vitamin B12 is application ofvit.
B12 with radioisotope cobalt — 58 labelled. The isolation and purificationof
labelled vit.B12 from fermentation medium of Streptomyces Olivaceus essential
process for kit prepration.. The first experiment of this research was isolation and
purification with using different resins with solution of cyanocobalamin
containing cobalt-59 that was produced by this bacterium. After investigation
and pre-feasibility experiments two non polar resins XAD-4 and XAD-7 were
selected. The results of the different experiments on XAD-4 and XAD-7 showed
that XAD-4 is much better than the latter one for immobilization of cobalamin.
The isolation of vitamin B12 on XAD-4 column was achieved by different
solvents such as methanol, ethanol and isopropanol in the different ratio
concentrations. The results of TLC (Thin Layer Chromatography) showed that the
best eluants solution for desorbtion of cobalamin from XAD- 4 column are
solvents such as methanol, ethanol and isopropanol with maximum concentration
of vitamin B12 in the range of concentrations 25 up 50 percent, 30 up 40 per-cent
and 10 per-cent respectively. Cobalamin was collected in aceton and crystallized
in low temprature. .

Key words:vitamin B12, isolation, purification, amberlite.
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Abstract: Labelled vitamin B12 with 3® Co is one of the important diagnostic Kits
for patients affected by anemia. Insufficient absorbtion of vitamin B12 is one of
the causes anemia in humans and one of the accurate methods for measurement of
absorbed vitamin B12 is application radioactive B12 with radioisotope cobalt —
58.The isolation and purification from fermentation medium of Streptomyces
Olivaceus is one of the important factor. The first experiment of this research was
the isolation and purification by using different resins with solution of
cyanocobalamin containing cobalt-59 that was produced by this bacterium. After
investigation and pre-feasibility experiments two nonpolar resins XAD-4 and
XAD-7 were selected. The results of the different experiments on XAD-4 and
XAD-7 showed that the best yield for immobilization cobalamin by resin XAD-4
obtained.The isolation of vitamin B12 on XAD-4 column was achieved by
different solvents such as methanol, ethanol and isopropanol in the different ratio
concentrations. The results of TLC (Thin Layer Chromatography) showed that the
best eluting solution for desorbtion of cobalamin from XAD- 4 column are
solvents such as methanol, ethanol and isopropanol with maximum concentration
of vitamin B12 in limit range of concentrations 25 up 50 percent, 30 up 40
percent and 10 percent respectively. The collected cobalamin in aceton solution
was crystallized in low temperatures .

Key words:vitamin B12, isolation, purification, amberlite.

1- Introduction



Vitamin B12 (cyanocobalamin) is a organo — metal complex which contains
cobalt as a central atom. The structure of vitamin B12 is shown in figure (1).

Figurel- The structure of vitamin B12

Labelled vitamin B12 with radioisotopes of cobalt has very important
applications and could be used for diagnosis in nuclear medicine.

Radioactive labelled vitamin B12 is most commonly used for assessing the
absorptive function of small intestine.

Radioactive labelled B12 absorption tests has main application in the
investigation of patients with megaloblastic anemia the characteristic
macrocytic produced by deficiency of this vitamin and in the investigation of
the intestinal malabsorption syndrome(2,4).

Vitamin B12 may be labelled with one of the radioisotopes of cobalt, such as
36 Co, 7Co and *8Co. It is very important that the absorption dose delivered by
the labelling isotope in body should be as ALARA law. Because of the low
radiation dose, the short half — life and measurable efficiently in all types of
counters, the radioisotope of *3Co is the most suitable of labelling source for
application in nuclear medicine.

The measurement of B12 absorption by labelled vitamin B12 essentially is in
two — stage procedure and the absorption of B12 can be assessed by different
methods such as urinary excretion method of Schilling(4,10).

In the first stage of this research the isolation and purification of sample
containing nonradioactive vitamin B12 with chloride cobalt hexa as one of the
materials of production medium was tested.



In the second stage of the research after optimization and purification will be
prepare Radio — Kit vitamin B12 by labelled cobalt-58.Since 1945 many
methods have been applied for separation and purification of analogs of
cobalamin. The most preliminary of those are such as alumin, active charcol,
silica jel(5).

One of the most common and efficient methods for isolation analogs of
cobalamin is chromatography by Ion-Exchanger. Polymeric amberlites (XAD)
are group of nonpolar resins which will be used for separation and
purification of antibiotics, B vitamins group, insecticide which have chloride,
various nitro aromatic compound and hydrogen peroxides. The most
important of this amberlite group are XAD-2,XAD-4 and XAD-7. XAD-2 and
XAD-4 are nonpolar resins which have more application for analysis  and
separation of environmental organic compounds. So XAD-7 resin is an
intermediate polar compound which absorbs phenols compound. This kind of
resin can absorb either hydrophobic materials from water or hydrophilic
material from nonaqueous systems(9). The characteristics of this kind of
resins is shown in table (1).

Catalogue Code Matrix Size Surface Mean
number contact diameter
21646-1 XAD-2 Polystyrene 20-60 300 90
21648-8 XAD-4 Polystyrene 20-60 725 40
21649-6 XAD-7 Acrylicester 20-60 450 90

Tablel-The characteristics of (XAD) amberlites

The chemical structure of amberlite- Because of various structure of all
amberlite,study is impossible. IR-P64 is a type of amberlite which has applied
for separation and purification vitamin B12.The matrix of this amberlite is
made by methacrylic acid and divinyl benzen. The chemical structure and IR-
Spectrum of IR-P64 are shown in below figures(1,3).

Figure2-IR-spectrum(right)and the chemical structure of IR-P64 (left)



2- Materials and Apparatuses

1-2-The chemical materials:

water, TLC

2-2-Apparatuses: HpLC (Intertail OSD-2), PH meter (744 Metrhom) ,UV lamp

amberlites IR-120, IR-140, XAD-4, XAD-7,
ethylalcohol (Merck), methanol ( Merck, 99%), aceton (Merck), two distilled

254 nm, Rotary (4002 Heidolph), vaccum pump (Shimadzu)

3- Methods

1-3-Preparation of deionization of distilled water- In order to separate of
ions containing in distilled water and decrease conductivity is used the resins
IR- 410 and IR-120.

Two column with a length of 50 cm and diameter of 0.5¢cm containing IR-410
and IR-120 are designed.The distilled water was crossed through a cationic
column IR-120 and then ionic column IR-410.

Conductivity of deionized water in the different temperatures 25-70 °c befor
entrance to the first column and after departure of the second column was

measured and given in table(2).

Temprature (°C) Conductivity(us) Conductivity(us)
1* 2%
25 59.3 44.42
35 56.5 41.2
40 55.2 40.1
45 53.6 38.2
50 51.9 41.1
55 50.9 40.6
60 48.8 40.8
60 47.2 40.0
65 46.6 42.1

Table2-Conductivity of distilled water in the different tempratures

1*=Before of ion-exchanger column

With attention to the table(2) results in order deionization of distilled water

2*=After of ion-exchanger column

temprature 45°C because of the lowest conductivity is selected.

2-3-Immobilization of cobalamin on amberlite XAD-4 and XAD-7

First was filtered for separation of biomass from fermentation medium, then is
centrifuged to obtain a solution without insoluble materials and for increasing




concentration of vitamin B12 by rotary apparatus in vaccume was distilled.
The concentrated solution was fixed on XAD-4 and XAD-7.

For fixing 10 ml of concentrated solution was transfered into a ballon with
volume of 500 ml. Then about 7 equal volume of solution, resin was added
and about 3 hours was mixed. Then the mixture was transfered to the rotary

until the resin missed all of the moisture.

We desinged a column containing resin plus vitamin B12 with the same size

as was used for deionization of water(7).
3-3- Desorption Operations of immobilized vitamin B12 on column
In order isolation and purification vitamin B12 from columns XAD-4 and
XAD-7, solutions with below concentrations by TLC prepared.
1- Methanol solution in concentrations 25-50 percent volume
2- Ethanol solution in concentrations 30-40 percent volume
3- Isopropanol solution in concentration 10 percent volume.

After eluting column with top solvents, the fractions deduced of eluting were

gathered. Then each fraction is transfered to rotary to miss solvent.The residue
parts with aceton were put in the refregirator to form crystal of cobalamin.

4- Result and disccution
Results of separation operations with comparison chromatograms HPLC of
standard vitamin B12 and test sample are shown in graphs 1, 2 and 3.
Graph(1): related to a sample which has no separation and isolation process.
Graph (2): related to standard solution that it is used as blank in all of the
experiments.



Graph (3): related to sample which separation and isolation operation has been
done on it. It correspond with blank sample.

Graph 1- The frist sample before of the purification operations

Graph 2-The standard sample of vitamin B12

Important result in this research is the eluting fixed cobalamin on resin by
aliphatic alcohols such as methanol, ethanol and isopropanol and ratio
concentration solvents in gradient elution is very important that by TLC paper
determined. The experimental method showed that the maximum cobalamin
with below solvents with related ratio Concentrants concluded.

1- Methanol (25%-50%) V-V gradient elation.
2- Ethanol (30%-40%) V-V gradient elation.
3- Isopropanel 10% V-V isoeratic elation.

Study Vandemeter equation on XAD-4 and XAD-7

As we mentioned in advance fixing of cobalamin was done on XAD-4 and XAD-
7. The average diameter of XAD-4 and XAD-7 is 40, 90 °A respectively.

With attention to vandemeter equation and comprison graph 3 and 4 with
selection amberlite XAD-4 each of the parameters A,B and C has a minimum
amount and the maximum yield of cobalamin obtained. (6,8)

Vandemeter equation @ H=A+(B/U)+ CU



Graph 3- The first purified sample with XAD-4



Graph 4- The first purified sample with XAD-7
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