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Abstract : Carbon monoxide was generated when the saccharides which contained aldehyde group were
added to alkali solution (NaOH solution) at 25 C or 40 C. When the milk was added to 1.0 M NaOH
solution at 25 C and to 0.01 M NaOH solution at 40 T, carbon monoxide was generated. The carbon
monoxide gas which was generated by 20 mL of 0.1 M lactose or 0.1 M xylose and 2 mL of 1.0 M
NaOH solution at 50 C for 2days was bubbled through 2 mL of fresh blood. The carboxyhemoglobin
concentrations of both conditions were 31%. However, when the carbon monoxide gas which was
generated by 30 mL of milk and 2 mL of 1.0 M NaOH at 50 T for 2days or 3days was bubbled through
2 mL of fresh blood, the carboxyhemoglobin concentration was 32% or 42% respectively.
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Scheme 1. Transformation of aldose and ketose.
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Table 1. Composition of milk

Water 820 ~ %0 %
Fat 23 ~ 78 %
Total protein 20 ~ 45 %
Lactose 35 ~ 60 %
Solids 100 ~ 180 %
Solid-not-fat 75 ~ 106 %
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(USA)HEL, glucose, fructose, potassium
femricyanide, YEUYolrs}t  FASIEF S
Yakuri Pure = ChemicalsAKJapan), galactose=
Wako Pure . Chemical IndustriesAl{Japan),
maltose, sucrose, saponing Kanto ChemicalA}
(Japan), arabinoset= Pfanstichl LaboratoriesA}
(US.A)] analyzed reagent&& AMB-3I4ich 3
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AFE, +ie SEluet SAF AEE A3
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A 270 CO-oximeter& 2 8 A|PEE AT
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A(sodium hydrosulfite) & 7}3}d FAIA & Blood 1 mL in headspace vial.

Hatgict &3 5B Fo| 400~600 nm 7} » Addition of zeroing solution 1 mL
Ao F4FHE A F 541 mm 9} 555 nm l * Additon of potassium ferricyanide
mgolel  F4 Phabsorbance) & Fahe} 1 solution * 1 mL

B Asw/AsE FHED. o9 AHEE " Shaking ot 55 C water bath for 5 min

Fig. 13} 23, olu] RF8 HFNE Fig. 2 500 pL injection (gas phase)

9} g} *1: 4 g saponin + 16 g potassium
ferricyanide / in 500 mL H,0

o} Scheme 2. Pretreatment process of blood.
. olWe] GCo XAL Table 20, AZulE 1YL
[
g, Fig. 39 JeER}IT.
£
é’ . Table 2. Gas chromatographic condition
o Column :  Molecular sieve SA 2m X 1/8" ss
Column temp. : 100 T isothermal
* Injector temp. 1220 C
o Detector temp. : 180 T
Detector . TCD
S ™ " n ~ - Carrier gas flow : 18 mljmin, He gas
WAVELENGTH, nm
Fig. 1 UV/Vis spectra of equal concentrations of (reduced)
hemoglobin, oxyhemoglobin and carboxyhemoglobin. R
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Fig. 2 Standard calibration curve of carboxyhemoglobin &
in blood.
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(1) ¥AE ke Scheme 29 & wWHoz "
Aeiste] GCof U3t Bt Fig. 3 Gas chromatogram of carbon monoxide.
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of xylose with 0.1 M NaOH for 48hrs at room
temperature.
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3 COHbe] 2%
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Fig. 5 Amount of generated carbon monoxide according to the reaction of various saccharides and various NaOH
concentration,
A) xylose, B) glucose, C) lactose, D) sucrose.

Table 3. Amount of carbon monoxide generated from various saccharides at 25 C
unit : peak areax 10°

0.01 M NaOH 0.1 M NaOH 1.0 M NaOH
Saccharides After After After
Shrs 24hrs 48hrs Shrs 24hrs 48hrs Shrs 24hrs 48hrs
Xylose - - - 0.009 0.05 0.07 0.02 0.1 02
Arabinose - - - 0.004 0.02 0.03 0.01 0.05 0.09
Glucose - - - 0.003 0.01 0.02 0.008 0.04 0.08
Manose - - - 0.001 0.005 0.008 0.006 0.02 0.04
Galactose - - - 0.003 0.01 0.02 0.01 0.05 0.08
Fructose - - - 0.006 0.03 0.04 0.02 0.1 0.1
Lactose - - - 0.004 0.03 0.01 0.02 0.1 04
Maltose - - - 0.005 0.04 0.1 0.03 0.3 0.8
Sucrose - - - - - - - - .
Milk - - - 0.002 0.01 0.02 0.01 0.1 03
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Table 4. Amount of carbon monoxide generated from various saccharides at 40
unit : peak area X 10°
001 M NaOH 0.1 M NaOH
Saccharides After After
Shrs 24hrs 48hrs Shr 24hrs 48hrs
Xylose - 001 0.04 0.04 0.1 04 04
Arabinose 0.05 0.05 0.05 04 04
Glucose 0.04 0.04 0.03 05 0.5
Manose - 0.03 0.03 0.02 05 05
Galactose 0.03 0.03 0.02 03 0.3
Fructose 0.04 0.02 0.02 0.06 0.5 0.5
Lactose - 0.01 0.01 03 0.6 0.6
Maltose 0.005 0.02 0.02 03 0.6 0.6
Sucrose - - - -
Milk - - 0.02 02 02
olZ# aldehyde groups 717 FEL J§ ¢ = m .
A S04 decarbonylationo] A1EE AXFHTHD AT ) §
N g
- o i
e
b
W a e
¢ £ om0 n:jm o®owoE w c40() 450 500 550 600 H
~a— QOIN-NaOH, al 3T —+— O 1N-NAOH. 6t RT  ~%~ 1 ON-NaO, at AT (om
SO OR A e Fig. 7 Spectrum of blood saturated with gas generated from

Fig. 6 Amount of generated carbon monoxide according
to the reaction of milk and various NaOH
concentration.
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o F5 A€ YehiA estth
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VUanl 14 N6 2001

distitled water and 1.0 M NaOH for 48 hrs (blank test).
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Fig. 8 Spectrum of blood saturated with gas generated
from 0.1 M lactose and 1.0 M NaOH for 48 hrs.
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Fig. 10 Spectrum of blood saturated with gas generated
from milk and 1.0 M NaOH for 2 days.
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Fig. 11 Spectrum of blood saturated with gas generated
from milk and 1.0 M NaOH for 3 days.
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Fig. 12 Gas chromatogram of carbon monoxide for
postmortem blood.
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