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Table 1. The Mean Ratios of Dextrose to Water Peak (A[dextrose]
/Alwater]) Measured on 'H-MR Spectra and High Resolution
NMR Spectra in Various Dextrose Concentrations

Mean A(dextrose)/A(water)

Conc. of dextrose (%) MRI NMR
0.01 0.002 0.004

0.1 0.005 0.007

1 0.008 0.010

0.015 0.016

10 0.030 0.030

20 0.064 0.065

30 0.108 0.099

40 0.143 0.141

50 0.162 0.190

# Conc. : Concentration, A : area
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Fig. 1. A. The 'H-MR spectra from 30% dextrose +water solution, obtained at 1.5T commercial MR system. Water peak was single
peak at 4.7 ppm and broad peak of ethanol ranged from 2.50 to 4.0 ppm.
B. The relationship between dextrose concentration and the ratio of dextrose to water peak [A(dextrose)/A(water)] measured on 'H-

MR spectra.
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Cp=299.80R — 0.354

+ + 1.18 ppm Co: (Concentration of dextrose)
, 3.25-3.66 ppm ( + ) , 4.7 ppm R : /
. ( + )/ (A[Dextrose]/A[water])
NMR
(Fig. 2A). /
SAS v6.12
. / . ( (Table 1). NMR /
+ )/ . ( + ) 0.996 (p=0.001)
NMR
(correlation analysis) (Fig. 2B).
, (Simple linear regression
analysis) 0.05 Cp=265.80R+1.56
NMR
0.988 (p=0.0001)
(Fig. 2C).
+
47 / /
ppm 250-4.0 ( + )4
ppm (Fig. 1A).
4 / 4.7 ppm , 1.18 ppm 3.25—-
(Table 1). 3.66 ppm +
/ (Fig. 3A). NMR
0.997 , , +
(p=0.0001). (Fig. 3B). (
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Fig. 2. A. The 'H-MR spectra from 30% dextrose +water solution, obtained at 14.1T high resolution NMR spectroscope. Water
peak was single peak at 4.7 ppm and broad peak of ethanol ranged from 2.50 to 4.0 ppm.

B. The relationship between dextrose concentration and the ratio of dextrose to water peak [A(dextrose)/A(water)] measured on
high resolution NMR spectra.
C. The relationship between the ratios of dextrose to water peak [A(dextrose)/A(water)] measured on 'H-MR spectra and high reso-
lution NMR spectra in various dextrose concentrations.
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(Table 2, Fig. 4B). CD=0.29R — 7.74
Cp=384.25R — 11.72 NMR
CD: (Concentration of dextrose) 0.990 (p=0.0001)
R :¢( + )/ (Fig.
A[Dextrose+ethanol]/A[water] 4C).
NMR ( + )Y ( + )/
0.991 (p=0.001) NMR
( + )
(Table 2, Fig. 4B). (Table 3).

A B
Fig. 3. The 'H-MR spectra from 15% dextrose + water + ethanol solution, obtained at A. 1.5T commercial MR system, and B. 14.1T
high resolution NMR system. The two 'H-MR spectra show that the same metabolite peaks are presented at the same range of

chemical shift.
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Fig. 4. A. The relationship between dextrose concentration and the ratios of (dextrose +ethanol) to water peak [A(dextrose +

ethanol)/A(water)] measured on 1H-MR spectra.
B. The relationship between dextrose concentration and the ratios of (dextrose +ethanol) to water peak [A(dextrose + ethanol)/

A(water)] measured on high resolution NMR spectra.
C. The relationship between the ratios of (dextrose +ethanol) to water peak [A(dextrose +ethanol)/A(water)] measured on 'H-MR

spectra and high resolution NMR spectra in various dextrose concentrations.
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0.979 (p=0.0001)
(Fig. 5A).

Cp=27.89R — 15.68
CD: (Concentration of dextrose)
R : A[Dextrose+ethanol]/A[ethanol]

NMR
0.999 (p=0.0001)

(Fig. 5B).
CD=27.14R — 16.98

NMR
0.981 (p=0.0001)

Table 2. The Mean Ratios of (dextrose +ethanol) to Water Peak
(A[dextrose + ethanol]/A[water]) Measured on '"H-MR Spectra and
High Resolution NMR Spectra in Various Dextrose Concentra-
tions

(Fig. 50).

(magnetic field)

2 mM
).

Table 3. The Ratios of (dextrose+ethanol) to Ethanol Peak
(A[dextrose +ethanol]/Alethanol]) Measured on 'H-MR Spectra
and High Resolution NMR Spectra in Various Dextrose Concent-
rations

Mean A(dextrose + ethanol)/A(water)

Mean A(dextrose + ethanol)/A(ethanol)

Conc. of dextrose (%)

MRI NMR Conc. of dextrose (%) MRI NMR
0.01 0.033 22.9 0.01 0.616 0.619
0.1 0.033 31.8 0.1 0.631 0.62
1 0.031 32.3 1 0.655 0.664
5 0.042 42.7 5 0.724 0.827
10 0.057 58.9 10 0.916 0.998
15 0.068 73.3 15 1.187 1.189
20 0.083 97.9 20 1.194 1.346
# Conc. : Concentration, A : area # Conc. : Concentration, A : area
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Fig. 5. A. The relationship between dextrose concentration and the ratios of (dextrose +ethanol) to ethanol peak [A(dextrose +
ethanol)/A(ethanol)] measured on 'H-MR spectra.

B. The relationship between dextrose concentration and the ratios of (dextrose + ethanol) to ethanol peak, [A(dextrose + ethanol)/
A(ethanol)] measured on high resolution NMR spectra.

C. The relationship between the ratios of (dextrose + ethanol) to ethanol peak [A(dextrose + ethanol)/A(ethanol|] measured on 'H-
MR and high resolution NMR spectra in various dextrose concentrations.
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Quantification of Dextrose in Model Solution
by '"H MR Spectroscopy at 1.5 T"

Kyung-Hee Lee, M.D., Jung Hee Lee, Ph.D.?, Soon Gu Cho, M.D., Yong Seong Kim, M.D.?,
Hyung-Jin Kim, M.D., Chang Hae Suh, M.D.

'Department of Radiology, Inha University College of Medicine
’NMR Laboratory, Asan Institute for Life Sciences
*Department of Internal Medicine, Inha University College of Medicine

Purpose: To evaluate the feasibility of proton magnetic resonance spectroscopy (‘H-MRS) using a 1.5T magnet-
ic resonance (MR) imager for quantification of the contents of model solutions.

Materials and Methods: We prepared model solutions of dextrose +water and dextrose +water +ethanol at
dextrose concentrations of 0.01% to 50% and 0.01% to 20%, respectively. Using these solutions and a 1.5T MR
imager together with a high-resolution nuclear magnetic resonance (NMR) spectroscope, we calculated the ra-
tios of dextrose to water peak, (dextrose + ethanol) to water peak, and (dextrose + ethanol) to ethanol peak, as
seen on MR and NMR spectra, analysing the relationships between dextrose concentration and the ratios of
peaks, and between the ratios of the peaks seen on MR spectra and those seen on NMR spectra.

Results: Changes in the ratios between dextrose concentration and dextrose to water peak, (dextrose + ethanol)
to water peak and (dextrose + ethanol) to ethanol peak, as seen on MR spectra, were statistically significant,
and there was good linear regression. There was also close correlation between the ratios of the observed on
MR and NMR spectra. The results depict the quantification of dextrose concentration according to the ratios of
spectral peaks obtained by proton MRS at 1.5T.

Conclusion: Using proton MRS at 1.5T, and on the basis of the ratios of spectcal peaks, it was possible to quan-
tify the concentration of dextrose in model solutions of dextrose + water and dextrose + water + ethanol. The re-
sults of this study suggest that for quantifying the contents of biofluids, the use of low-tesla 'H-MRS is feasible.
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