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There are quite a number of methods for the quantitative
determination of sugar in the blood. Most of these have for
their basis the veducing action of glucose in hot solution on
certsin metallic ions like cupric and ferrieyanide ions. The ex-
tent of reduction is then measured by celorimetyic, titrimetric
or gasometric methods. Among the more common arc the clas-
sical procedure of Folin and Wy, the equally celebrated method
of Somogyj, Shaffer and Hartmann, and others like those of
Nelgon and Somogyi, Lewis and Benedict, Folin and Malmros,
Hagedorn and Jensen, Bang, and Myer and Bailey. Some of
these however, are used less often due to certain objectionable
features that make their adoption quite difficult,

In the Philippines the methods most commonly employed
are those of Folin and Wu, {1) and of Somegyi, et ol (2).
Both of these are macro methods requiring not less tham a
milliliter of whole blecd for every determination. The Folin
and Wu method gives an amount of “sugar” that is slightly
high; the normal range being 90 to 120 mg per cent, against
the 70 to 100 mg per cent of Somogyi. The higher value ob-
tained with the Folin and Wu method is attributed to reducing
substances other than glucose present in the blood and deter-
mined in its filteate with the sugai. These substances may
oceur in suft‘ment amonnt in the blood and increase the “sugar”
value id . In the gvi method, the non-sugay
veducing sub namely glutathione and gluceronic acid,

*Excerpt of a peper read before the firsi Srientific Meating of the
Philipyim uhezes g(ed(eal Society on Mawch 8, 1958 in lhe Auditorium
of the College of Education of the University of Sto. Tomes, The experi-
men tal da(a pnumzd in thie paper were obtained in nvdxes supported
by ta from the nstitute or Nutrltmn. and the Natisnal Research
Cou:m! of ¢he Philippines.
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go down with the proteing of the blood when these are preci-
pitated during preparation of the filtrate. Bul the Somogyi
method involves a tmmetnc procedure which makes it cam-

b and techmically di

In view of thess considerations, those of ue in the staff
thought of presenting & specific method that is simple, yet,
without sacrifice of accuracy, A modified macromethod was
wmtroduced (3) in 1962 for the determination of true blood
sugar.

I. MODIFIED MACROMETHOD FOR TRUE
BLOOD SUGAR

Pringiple: The proteins and the non-sugar reducmx sub-
stances of the blood are ipi with ine hy the
filtrate heated with alkaline copper snd the cuprous oxide
formed treated with phosphomolybdic acid for eolor develop-
ment. The color i8 then compared with the standard similarly
prepared.

Procedure: (a) Preparotion of the Filirate. Into 2 clean
and dry 56 mi Erlenmeyer flask 7 nd of water are measured,
followed by 1 ml of blood, rinsing the pipette with the clear
wwater above the layer of blood, The mixture is shaken by a
rotatory motion and subsetjuently treated drop by drop, shak-
ing the flask after every drop, with 1 mi of 10% zine sulfate
solution, followed by 1| ml of 0.6 N sodium hydroxide. The
mixture i3 shaken in the same manner till brown and then
filtored.

{b) Determination of the Sugor: 2 ml of the filtrate are
raeagured into o Folin and Wu sugar tube, treated with 2 ml
of alkaline copper resgent and heated with the standards (0.2
rog and 0.4 rog glucese per 2 ml), and the blank, in 2 boiling
water bath for 6 minutes. The tubes are then eooled in water
for 3 minutes and each treated with 2 m! of phosphomelykdic
acid reagent, After let: lution of the cup: oxide is
effected, each tube is diluted with water to the 25 m! mark
and shaken cautiously. The colors are then compared in 3
photoclectric colorimeter.
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Colculation:

%x cone, of S x 500 = mg glucose per 169 ml of blooed.

Using the abeve modification, therefore, we prepare a fil-
trata in accordance with the method of Somogyi, et al. and
determine the gugar by that of Felin and Wu. The results
obtained by use of this i
lower than those of the originz]l Folin and Wu The differ-
ences range from 18 to 20 mg per cent. These differences
are within the range of differences observed between the Folin
and Wu and the Somogyi methods as noted by several investi-
gators (4),

Pressed for a procedure that would make possible the de-
termination of true augar from less than a drop of blood, we
scanned the literature and came upon the ultramicro methods
of Natelson (5). The procedure for blood sugar described by
this author ¢alis for delicately made micropipettes and especial-
1y conatricted small sugar tubes which are not avsilable locally,

Furth , it ic acid reagent for precipitation
of the ins, and alkaline copper and phosphomolybdic acid
€8y for color devel These reag are iall

similar to those of Folin and Wu and, therefore, 2 method that
dees not give the true suger value of the blood. With our
macro modification in mind (3} for true sugar, we patterned
an ultramiero modification (6) after that of Natelson. We
aubstituted a Sahli 20 emm ultramicro pipette, 1-ml serologicat
pipettes and ordinary small pyrex test tubes in place of those
recomunended by Natelaon. The results produced were very
¢lose to those obtained by our modified macre method.

(5. MODIFIED ULTRAMICRO METHOD FOR
TRUE BLOOD SUGAR

Principle: Hemolyzed blood is trested with zinc hydrox-
ide, the filtrate heated with alkaline copper and the cuprous
oxide formed treated with phosphomolybdic acid for color de-
velopment. The intensity of color is then compared with the
standard in a photoelectric colorimeter.
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TABLE I {Comtinoed)

% 9.4 842
” 50.0 634
Jd 620 0.0
Ecd 0y 523
10 120 109
61 65.0 1283
102 2 6.0
L8 130 %4
108 55.0 48,
s 180 0.
108 880 869
19t 1488 2383
188 1480 1482
109 208.0 1
119 620 4.0

Mean difference ... ..iaeiniiionn.
Stands¥t) devistion of difference .
Standiid error of meun ditfecence .

“Table 2 indicates reanits of analyses of human blood by twe
separate departments. The two metheds employed give values
a0t markedly different and whatever difference was observed
was not statistically signifieant.

SUMMARY AND CONCLUSION

Simpplified macro and ul i ds for
txue augar in'the blood are hereby presented. Vsluea obtained
by the modified macro method compare favorably with those
of the macro method of Somogyi, Shaffer and Hartmann., The
same i true of the vesults obteined by the modified vitramicro
method corapered with those of Nelson and Somogyi. The dif-
ferences in both cases are not statiatically aigaificant.

REFERENCES

4. FOLIN, O, and WU, H.: A SimpliZled and Iovproved Method for the
Datermination of Blood Sugar, J. Biok Chem., 411867 (19203,

¢. HAWK, P. B, OSER, B, L., snd SUMMBRSON, W. H.: Pratical
Physiological Chemistry, 13th od., p. 571, The Blakiston Company,
Yne. (1954) Phitedelphia.



«

-

o

BLOOD SUGAR DETRRMINATION 251

. SABMSON, D. D, and CORDPERO, N.; Minor Moditirations of Some

Standsrd Clinieal Laboratory Methods, Acta Mod. Fhil, 8:267
(1962).

. SOSKIN, 8.: Carbohydrate Setaboliom. Univ. Chicage Pross (1946)
p. 7.

. NATBLSGN, 8.: Routine Use of Uliramicre Methods in Clinical

Laboratery, Am. I. Clin. Pathol, 21:1168 (1951).

. SAMSON, D. D, MANIPOL, ¥, and AGARAO, R. T.: Comparizon

of the Macro Method and the Modified Ultramicro Method of
Blood Sugar Determivstion, Acta Med. Phil, 14:48 (1957).



