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Determination of individual monosaccharides in blood serum

by Gas Chromategraphy
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Abstract

By the gas chromatographic analyses of trimethylsilylated monosaccharides individual monosacc-
harides in blood serum of normal healthy men were determined.
As a result, individual monosaccharides of fructose, a-glucose, B-glucose, mannit and inosit

were found in blood serum by using OV-1, OV-17, SE-30, QF-1 and XE-60.
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ARl & flRe] Bte] BEe WEsE HEo 24 Cas Chromatographyg:s] W¢km, Bfe
of Jikel vkl FUM= 2 glvh. BEe] Gas Chromatgraphy e & fa#= #4a At #-& Bishop
(1958)¢] 31, <] wol & 159% Apiezon Me] column.o = &4 methyl{t.A1 7] Arabinose, Galactose,
Glucose, Mannose, XyloseS #fste] MEshglch, o] paEme 19604 o] FFE FHE Y,
Gas Chromatography & Fifote] ffiehs] Bk BES HHish] HajA L =7 S-S methyl,
acethyl == TMS(trimethylsilyl) 2.0 = Bho] KEEILS A A of & BES glow, ¢ At
A Pkl A, TMS AHERE HES KMEIEE BMAE Ao U AdedE BE Q
o SERR HEE TMS SSEMEA e KEELS @iAA 74 Gas Chromatography i
2 WEsts Fikel KA BT BHS) @miF S B4 %R He WEsds o &R
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Benzene& kI shd4d Weld BAAL Fol dhA7n FRaAA A Lehsl
Pyridine® $4H$hEE& ¥l FUshe] MHAA 1A% ZRaA 2o et
#d 24 0.3g/mlz S HAAA L3849}, E‘}‘i%%, Fr2aE, Arabinose,.‘ Fructose,
Galactose, Glucose,” Rhamnose hydrate, Manﬁit, Inosit 5-5-& Tokyo Kasei Chémiéal Industrial
Co Ltd % G.R. Grade® -1 Ab-fshelch
TMS (trimethylsilyl ether {£#i)+ Shimadzu Seisakusho Ltd #l5-e ol 2 i/ a4 o,

PR
Shimadzu Gas Chromatography GC-1 Type #§3%5 Fifi st WE Fo8kst ol o,
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3. FHES
Column ; OV-1 - 2% on chromosorb W 80-100 mesh
OV-17 2% on chromosorb W 80-100 mesh
SE-30 1.5% on chromosorb W 80-100 mesh
XE-60 1.5% on chromosorb W 80-100 mesh
QF-1 1.5% on chromosorb W 80-100 mesh
0. 3mmeé x 2m steinless steel k=g
Carrier gas ; Nitrogen(N,)
Detector ; FID
Detector temp ; 270°C
Injection temp ; 250°C
Columm temp ; 175°C ~320C
R 5 2°C/min
g, A g B BUeel susl 2o Adz Bs 24
4. REE
1) i 2mls sk R 0. 3g/ml) 1mi% mnstel REEE AAA A, L A
o A A BT AALS <l WEiel M55 0.5~1gr di 25 Fo 94 | dsteted Al
e kT

9) o] MEHE (g R <1Arst Ao zAo §A %) Amberlite IRC 50 (carboxylic acid

2R

h=]
=

resin, H*/) 3mist Amberlite IR-4B (phenol amine resin, OH” #) 3mlE Z¢] 60cm, A L 2cm
ol Glass el AL ¢ ok Teirol A A 7], deta o EBEES #1065
el Z4FaA o] LTS 2 ¥Rl . congo red paper$ FIFA3Te] e ] sl
RiEgE 9=t gl g

3) ohSol ZEEIES & 50CH Iz EE WIEFEA 7 Hol fKBenzene S EE
S BTWA A B mes BRES, e el foK Pyridine 1mlE st
o ¥ 80°CE st zzZeel @Al ¥lel HEIA A e

4) ¢]A <l Hexamethyldisilazane O. omls+ Trimethyl-chlorosilane O. 1ml et 60~70CE
st 5~104r EA 7™ Trimethylsilyl {b7F s&f&E = '

5) (] AL WA FiihlA BHE gEA7) H FREEES YL A4 AA 7HA 3 Gas
Chromatographyel #: A3kl MIzERE=.
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Fig. 1 Gas Chromatogram mixed pure

monosaccharides,

1% SE-30;180°C ; N, 50ml/min.
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#FEEEE Fructose, Galactose, Glucose, Mannit, Inosit
4 Phenyl-glucuronic acid methyl ester& % 4% 4mg
A BN PR 49 WEEREkS o aHT
st dedal B RAame e Fig 13 zbef,

Phenyl-glucuronic acid methyl ester9] {745 miyg
< 19. 44yl A Peak7} e 5 AL e R S PSR
= 105> o] {2 VERsEh, o]
PRAFRRI] O] W) S2qk oy = Peake] F2¢] 1}
¥ oobede] wa, = RAFRERC) w523k o) of

% Peak 1l Jidtom B33, % Peak9}o]

RIS A4bsly HET} Jomm, Fig. 1ol A }e}
A sto] ulg} phenylglucuronic acid methyl ester-2
AR MER 0 2 A 34 o}

ol 1<l A Arabinose$} Rhamnosei= PREFIRIEC] A 2o} w9 )
Leddn DEEDVANA AR, wepa T3 "
WESFG o™ 2 d3= Table 13 7o}

AIRELEEHET 2 Phenyl glucuronic acid methyl ester?} Peak Fiff-e 1.00.0 2 Ml A m gf
o MR fES) Peak mAYSH w)mehd oo o
PIER B dE S 4]} Peakifi st

Arabinose 1. 60
Rhamnose 1.55
Fructose 1. 49
Galactose 1. 84
Glucose 1.77
Mannit 1.90
Inosit 2. 14
Phenyl-glucuronic acid methyl ester 1. 00
(PRIEREELE)

NBREDRE FHS ERAFS T o= Bl AL BBy ] —ga e

ShHE FgoH, ® WEkik] o

MEHAAE ko] W 5] AEWEERHES s

Peakell & % & 988 F7] o Fol G Hiflio] = = BWETF §d
MMeZ 83 EAY AEES e Bustel fERCE HEdetg

%8 PER{S Peak Mifie
BiR2 Fig. 29} 7},
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Fig. 2 Calibration curves 2% OV-

17, 175°C, 60ml/min.

1. Inosit, 2. Mannit, 3. Galactose,
4. Glucose, 5. Arabinose, 6. Rham-
nose, 7. Fructose, 8. Phenyl glucuro-

nic acid methy! ester(Internal standard)

A Mo m dejziloms ERANMOR FHEYL
T7F 4w Peak®] H@EA A& AHsg Wy oA
Column®] el Carrier gas®] Wi —iEstAl -4-2) 3 of
7k SFoleh sibetd Peak®] ¢]%& Dolumne] EEEH S}ef
whebal e bSd vEbion ® Peak®)  ERTS
Carrier gas®] #idid sl wofal wl7bgh ubS8 ey
o}.

T

2) ColumnF 8%} {75 (Retention time)
Column %A A 5 Siliconesk WA AR .24 OV
—1(methyl-silicone) & SE-30(methyl-silicone) ] 1. P ap
WA 2. 24 OV-17(methyl phenyl silicone), XE-60 (cyan

oethyl-methyl-silicone) 3 QF-1(trif-luoropropyl-methyl silicone)& % 4% Stainless steel el

A #iFE M Arabinose, Rhammnose, Fructose, Galactose, Glucose, Mannit, Inosit Phenyl
glucuronic acid mathyl ester& Hisg 49 MWEEk k3t AH < A Gas Chromatographys]
HEAAA Hrstalet. o714 deja A= Table 13 3},

Table 1. Retention time (min)

Column

Compounds 2% 0V-1 2% 0V-17  1.5% QF-1 1.5% SE-30 1.5% XE-60

RT* RT RT RT RT
Arabinose 1. 45 1.18 1. 30 1.30 1. 03
a-Rhamnose 1.60 1.47 1.20 1.34 1.05
B~ " 4. 65 1.95 1. 56 1.82 1.27
Fructose 3. 46 3.30 2.17 2.75 1.80
a-Galactose 4.10 4. 45 2.70 3.17 2.26
- " 4.90 5.55 3.27 3.82 2.70
a-Glucose 4.60 5. 40 2.82 3.64 2. 70
g- n 6.80 8. 68 4.38 5. 20 3.75
Mannit 5. 68 5.10 3.45 4.45 2. 60
Insit 10. 60 11. 00 7.40 8. 00 4.84
Phenyl glucuronic acid methyl
ester 23. 00 46. 20 59. 90 19. 40 —
Column temp 170¢ 144¢ 130¢C 170¢ 170¢
Flow late(ml/min) 70 80 70 80 80
Carrier gas Nitrogen

RT* Retention time

— 117 —



(6) 19764F 47 WHEIFHEEL MR H114

Table 100 o} 3hwd MR A & AR ¥ SR £om FB7 Blistg A 4
AR A = FBEAY ¥ S So Wy 3 FhiEA oh stdeh 27 3 SE-30% QF-1
o KW FAA L TN (Gl A U 8 A i A Side 23tk Al
= EAYAE 2 2] Ak AYel A s 2uke] Column FAA = Hi9 &

oMol FUE & ehe Aol whala

3) Bl mF BREwe S

0 5 10

(min)

Fig. 3 Gas Chromatogram of individual

monosaccharides in blood serum of a

healthy man.
2% OV-17, 144°C, N2, 55ml/min.

1. Fructose, 2. Mannit, 3. «-Glucose,

4. B-Glucose, 5. Inosit

7175k GivES) MiEE Scc #RMSHS EL4
el Ya FA 4= 3,000 r.p. moz 104
T FEIA T H kst R d4RE
A7 T MmiF 2mlE Bete §iiE 49
WEBR Rkl wet A 25t AR RpE
Gas Chromatographye] {EAAAHA Z2A3F A
= Fig 33 Ao AA e 22344 TMS
b SREe] stAds] HAF Yt obdIbE &
A3}y A= HHE Spectrum S FFSE
oleh fe] OH 3571 TMS Fhaiggel <=3 =
B A ob ki OH b7k Bfeshd i &
Hehgrs 3,500cm™ ol Wk hfRe] WERyE
on, & A3 TMSIEl o] 13 & sol &
RchiRe] WAkH 2 ¢-5& #Astd et Fig
3ol elstsd Jitke] mifid HEe) Etko A E

2

Fructose, Mannit, a-Glucose, B-Glucose @ Inositulte] e =l Ad&S TGS = E&
{HE2A = M 100ccH o] PEEe A8 o3 2t
' M 100ccH Wit

Fructose.
Mannit
a-Glucose

} (D-Glucose)
B-Glucose

Inosit

g WS RimmEel wet &% =

2 Lol
= A=

z] 2.7} (mg) 24 gk (mg)
132.0 90.0
13.0 9.0
38.0 27
] (99) (71)
61.0 44
192.0 135.0

e 9 oF. D-Glucose:= 100~70mg ¥ ¢l &

vepirow Mannitys 48] 9.2} Fructose9} Inositt D-Glucose 2wt whe] 1pebyted,
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fitplest Dk amiiep e} yie] OH &S TMSfbstm, o el7bA Column ZRA L #AA Gas
Chromatography = il f50 ob-2 #ame Qi

1. Column Zx1=1¢1 OV-1. OV-17. QF-1, SE-30 ¥ XE-60 =57} Bio#igel B o w
AREEE b gl

2. MniEek i o =¥ Fructose, Mannit, a-Glucose, S-Glucose, @ Inositz} v}e}ite},

3. mujfeh BEALRES PRMSE e vied EREZF A4 b= b
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