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INTRODUCTION ANE AIM OF THE WORK

In spite of the development of spacific emzywetic
methods for determination of blood glucose, most
1aborat§riaa are still using the reductigm methods,
The best of the reductiom methods is that of King
end Asetoor., 1t messures true suger snd is wvery
aosy asnd cheap, but it suffers from one defect;
the values below 100 mg percent sare markedly

lowered,

In this work we tried to lessen this
lowering by studying the effect of potassium
exalate Iin Harding solution "B" half strength
and in the anti-cosgulant used. Precision send
scecuracy were atudied by comparing the results
of XKing snd Asstoor method with those of

glucose oxidsse method,
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REVIEW OF LITERATURE

Determination of blood glucose is the procedurs
most freguently performed in hespitsl laborstories,
It moy be performed in the festing and post prendisl

as well as other atates.

I- Chemistry of Glucoae:

Glucose is formed of six carbon atoms, It is
an aldose because the first carbon atom is attached
to an aldehydiec group. Each of the five carbon stoms
is sttached te 2 hydroxy¥yl group at one side and a

hydrogen atom 2t the other side,

All simple sugars including glucose are regarded
as derivetives of either D-glyceraldehlyde which
rctates the plane of polarized light to the right or
L-glycereldehyde which rotates the plame of polerized
light to the left. For thias reeson glyceraldehyds,
which is & triose has besn called the reference
suger, This meens that glucose with the same confi-
guration as D-glyceraldehyde for the asymmetric
carhon atom farthest from the aldéhyde Eroup is given
the designation D and thst which is like L-glycerslde-
hyde is given the prefix L, irrespective of their

rotation of the plene of polarized light.
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The D-glucese is written with the hydroxyl
group on the cerbon stom next te the lest on the

right snd L-glucose with the hydroxyl group on the

left,
H-C=2~¢¢ H-C=20
k ) I
H-—C-ﬂH R T F S NN TR H-C-OH
1 ;
H-C -~ 0H HG - G - H
! i
B H ~-C - OH
1
- C - CH
1
D~Glycereldehyde CH? OH
D=-Glucose
H=C=80 -~ - —- -~-% H-C=20
; |
HO - C - H HO - C - H
i i
H-C - {OH H-C - 0B
1 ¢
H HC - C - H
!
HO - C - H
L=-Glyceraldehyde i
CH2 OH
L~Glucose
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The we jority of glicose occuring in the body isg

of the D-configuration,

The formuls of glucose c¢an be written in either
gldehyde or enol form, Shift to the enol form is

Favoured in 3alkaline solutions:

H=¢C =20 H-C - CH H~-C -0
f 1| H
H—?-{}}i—*——'—é ?-GH —— €C - OH + H,0
i |
Aldebyde Enol Encl anion

The presence of ¢ double bond and 8 negative
charge in the enol ion form, makes glucose an active

reducing substance,

Glucose in 2 hot 2lkaline solution, reducss
T
LE
metsllic ions such as cupréms ions and the change
of the colour can be used as a2n indication for the

presence of glucose and for its guantitation.

The sldehyde gnd the alcohel groups of one
meclecule can react together to form & hewiacetsl,
In glucose the sldehyde group reacts with the hydroxyl
group on cerbon number 5, With this ring structure

the hydroxyl group on the first ecsrbon cen be written
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to the right end disigneted 8lf2 or to the left and

disigneted beta {Orten and Neubaus, 1970).

H-C « DH
H-—é—ﬂH
OH-(I.'--H
H-C=0 H - ¢ - on
H-{}}—OH H-(lj_.__._._
Hﬂ-é-ﬂ / él{ZOH
H - é - Oi MUTAROT ATION X ~ D - Glucose
H = é - OH (< - D - Glucopyranose)
éHE OH HO - é - H
. H - C - O
HO—{I}-H 1
H-c - o
H - Gommee]
&n, o
2

JE - D - 3lucose

(£ - D - Glucopyranose)

Central Library - Ain Shams University



The common snhydrous crystaline glucose is in
W - D form. The E -1 form is cbtained by crysta-
lization from scetic ascid, The two forms differ with
reapect to optical rotstion of polerized light, The
specific rotstion for the ¢ - D form is + 113° and
for the f5 - D form is + 19.7°. Either form in
agqueous solution gives rise to an eguilibrium mixture
that has ® specific rotation of + 52.5%°, The
egquilibrium established st room temperature is such
that 36 percent of gluceose exists in the X - form
and 64 percent in the ﬁﬁ form. The enzyme glucose
oxidase resacts only with £ - D - glucose. For this
reason standard solutions prepsred from pure anhydrous
erystalline glucose, that is to say pure il - D form,
used in glucose oxidsse method, sbhould be permitted
to stand at least 2 hours in order to obtain
eguilibrium comparable to that in the test ssmple to

be analysed, {Norbert W, Tietz, 1976).
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II- Methods of Bleood Sugsr Determinztion:

{1} Chemical Methods:

In nearly all the chemicas]l methods the
blood sample must be deproteinized first. Claud
Bernard {1849) used sceti¢ acid and sodium sulfste
to remove the proteins. Seegen (1892 - 93) employed
ferric scetate. Abeles (1891) and Beng {1906}
removed the proteins by the addition of an saleoholic
zinc acetate solution. Rone and Michea2lis (1908)
recommended the use of kaelin and colloidsl iron,
Benedict (1915) used ploric acid for deproteinizstion.
Folin (1919) discovered the use of tungestic acid as
s deproteinizing agent. Benedict (1931) snd Sowmogyi
(1937) employed zinc sulfete and sodium hydroxide
for deproteinization, . Nelson (1944} used
zine sulfate gnd barium hydroxide instesd of sodium

hydroxide,

The soount of glucose in protein free filtrate
1ls messured by either titrimetric or colourimetric

methods,
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a, Titrimetric Metheds:

In the method of Bertrsnd {1906). Glucose was
allowed to reduce cupric ions to eunprous ions, The
precipiteted cuprous oxide wes filtered off, disso-
lved in 2 solution of ferric sulfste snd salfuric

acid sand titrsted with potessium permenganste.

Shaffer snd Hertman {1920 - 21) used icdometriec
titrstion. They prepored a combined slkaline -
citrzte - oxa2late - copper sulfste resgent, This
reagent contained potassium iodeste 2sDd exX2eS83 pota-
ssium iodide. It wss hested with the solution to be

analysed for its glucocse content,

In one case the residusl cupric salt is
completely converted into cuprous iodide, with the

liberation ef 2n eqguivelent amount of icdine:

2 cupric ions + iodide =3 cupric iodide + iodine

cu*t 4+ 17 —> CuI + I, ... (1)

In the other case cuprous salt is completely
oxidized to cupriec in the presence of known excess
of iodine, with the conversion of the corresponding

sgmount of lodine inte iodide:

Central Library - Ain Shams University



