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Fig. 2 Chromatograms of TMSE deriva-
tives of galactose ‘and arabinose.
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Fig. 3 Chromatograms of TMSE deriva-
tives of xylose and rhamnose.
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Table 1. Equilibrium compositions. Peaks are numbered
in the order of the increasing retention time.
Sugars | Peak no. Refi?rl:femn % ’g;e?ta] Sugars |Peak no. Reii?gltépn % ;‘; et;)tal
min. sec. min. sec. ¢
glucose 1 10. 40 1.6 xylose 1 6.10 4,4
2 13.20 48.6 2 9.30 45.8
3 22.20 49.8 3 12, 55 49.8
mannose 1 8.20 83.1 arabinose 1 5.40 53.6
2 15.20 16.9 2 7.20 .
galactose 1 9.10 14.1 3 8.10 } 6.4
' 2 11.10 34.4 / rhamnose 1- 5,00-| -- 84,3
3 . 14.30 } si6 - 2 7,20 15.7
4 15.30 ’ " rihose 1 . 6.20 " (80.4)
ik ] 2 7.10 (19.6)
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Fig. 5 Chromatogram of TMSE derivatives of five sugars
mixture (glucose, mannose, galactose, xylose and arabinose).
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E ~7 as, ag, mDFDD as, as®FELSIL T LT my &k, Thprb 4 mannose ZEHT S, 5l
BE LT, ¥—7 gagtgactmg 5 gagtgay ZZLF|IWT mg 23kD, ZhpbH 3 mannose DER
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100 100
1 =glgX 5 = — .
glucose=gls 5.8 galactose=(gl;+ ga;—gl X 0.016) X 31.4
x 100 F 721X xylose=(x3+gls—gl X 0. 486) X
45.8 49.8

mannose=(ag+ag+m;—ax0.464) X

100

83.1

F7-1% mannose=(my+ gas+ga,—gax0.516) X

100 . - abinose=(ay+x—x X0. 044) %
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100 .
53:6

100
16.9

W2FIZ Fig. 5 07 r= + /5 ADQY — JHEEADHERIED 100 R% KD, ThiEZRORRED

F2R SEEOHBREAHHOSIER.

Table 2. Analyses of five component sugars mixtures.
# Values were calculated from a chromatogram in Fig. 5.

Sugar glucose mannose galactose: xylose arabinose
Theoretical % 10.3 6.6 16.5 29.8 36.8
Observed % 10.0 8.9 15.4 29.7 36.0
Difference —0.3 2.3 —1.1 —0.1 —0.8
Theoretical % 20.3 10.5 14.9 28.1 26.1

“Observed % * 20.5 10. 4 13.2 28,7 27,1
Difference 0.2 —0.1 —1.7 0.6 1.0~
ga,+xe
X3
X1
my .
. gl, gas+gas+m:
1 N 1 —L —_— -
5 10 15 20 77 “ 25 min.

H6R = FUMHHIHRL /- Bioreman LCC DEEM/K G EFED 7 < 75 A
Fig. 6 Chromatogram of sugars in acid hydrolyzates of BiSrkman’si LCC
prepared from sap wood of Quercus serrata. Content values among.
xylose, ‘glucose, galactose and mannose were calculated as 62.4, 33.2,

1.2 and 3.1%, respectively. -

—
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100 3R EZEBLICDO L, HRLILH 270, hoRET LS 7&{9']&: BHELDLIDDT, WH
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HE— IR 5T,
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I D OWETERTE S, 53k LCC OIkF I OWTRFNOBEZTE D ELDTHRET 5,

£ B o

BHESUE 10mg %2 .5 < LRSI Z BT TIcAEL Tk D £ &, SbITLEORVEVY T L2 -1
(1:4) Rugxmz, 2EEETRBOKEDL L. WMEREB) FUA2%%25<{BEY YV Iml #<bh
Z, 40°C T 2 HfiiiuZ . hexamethyldisilazane 0.2m/, trimethylchlorosilane 0.1ml %<4 % 5%
f40°Cic7cd b, ZTDHh45°C, WETE U PV HE, SLRPBOXVEvELSbITHRERYELY Y
TvEDETL, BRI n-~*¥v Iml #<bx, NEMIENTOLE, r¥R7e~ OB L L7,

REBOEHENL, TNLTNEBRREOHARIRL TRAKBEE L, b8 10mgic/isd X5 &
DbhiF, kil THEHRE L7,

255 LCC pFikix Biorkman #NTH I ofce =—T b, 7+ b VHIFEE DL NI A Z
EHITLIcht > TAEL, ETMWLZHH, ToB2bh5EH%, 500 HEARELTI A F 1 EhL
AT I FIREEL, BHLA LCC ZXMESVHERL L. 2 5NAMFRIR LCC # 50mg >,
Krason U 7= Vgt WU HFRTIKS AR, V7 =v Pl TorwhaFiRo 5, BEH 10mg iz
YT B % KA Y v A TR, BUETICREEL, DT EEoBETHEMES Ui,

Z =

AKWIETIX, # 7 41T polyethyleneglycol succinate—Chromosorb W & Doz, L 72 2% » T
Bethoe LOBA L ELD, TNFNOEITOWTOY — 7 J, retention time 1T27% D HAY o fohl i
B XTe fok X1 arabinose TIX3 DD ~ 72X %54, XFuy O L SWRSMPRERENS DS 40X
Bk b, £7- glucose TIE 2 DDXEEARY — 7 O EPIIIAE =7 1 O5HREDBRADIZHL,
XF1105, XFi112, OS138, BDS 0 ECIlE 2 0DE ~ I/ 2B HNDEDBTH5H. LAL T DL LA, arabinose
% glucose OERMEICEZEAS REHE DX BEDDTIIREV. TR —-27DH0bNAIEFD, mEx
1¥ XFiie £ {BR% L&, xylose, mannose /L& TZ &8> TW5, glucose B gls IIBMTREZICHD
b, XFing Tid galactose LS 78- T %,

fth ), FMARAEICL - 72 anomer DEIX, FARZ v< FOWEMN, ©—278ESMOBTFALES
720, 2 ONIERE MBI T 5 2 EA8LTA LW, —o L THhb L, glucose & DFWTh
%‘73&‘/‘7‘5‘17‘7’)575;;}& BDHIVIE, glucose ‘C_O‘(‘PC%%B_@K‘-MLH, BAEWEF O glucose %5
T A U CHRE - — K L AEX X BT,
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Quantitative Gas Chromatography of Sugars,

Makoto Mivazaki, Satoshi Takarasui, Nobuko Furuva and Kinji Suimapa.
(Résumé)

The Present paper deals with studies on quantitative analyses of simple sugars and their
mixtures using gas chromatography.

Analyses of sugars as their trimethylsilyl ether derivatives have been demonstrated by
many workers, and the method reported by Per Olof Bernck ef al. among them is important
from the point of view that it involves equilibration of the different forms of sugars in pyri-
dine solution by adding lithium perchlorate as catalyst.

In these studies, we adopted the pretreatment in preparation of sugars TMSE, and analysed
these derivatives by gas chromatography under the conditions, which differ from those of Be-
THGE’S.

Apparatus. Hitachi KGL~2B isothermal gas chromatograph equipped with hydrogen flame
ionization detector was used. -

Column. A 0.4%X200cm, U shaped stainless steel column packed with 15% polyethylenglycol
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succinate on Chromosorb W washed with acid was employed.

Operating condition. The column and the injector ovens were heated at 180°C. Flow rate
of nitrogen gas was 65 m//min.

The Chromatograms of seven simple sugars, mannose, glucose, galactose, arabinose, xylose,
rhamnose and ribose, are illustrated in Fig. 1~4, and the equilibrium compositions calculated
from the peak area and the respective retention time are summarized in Table 1.

Analyses of mixture of five component sugars which are often found in wood hydrolyzates,
were also carried out. In this case, calculation of sugar ratio in the sample was made by using
the values in Table 1. Analytical results thus obtained were accurate within 2%, as shown
in Table 2. A typical chromatogram is also given in Fig. 5, for example.

A chromatogram of sugars obtained by acid hydrolysis of lignin-carbohydrate complexes
prepared from sap wood of Quercus serrata is shown in Fig. 6. In this case, a small amount of
unidentified components lie on the base line and the chromatogram is somewhat less clear as
compared with those of pure sugars, but available values of content ratio among xylose, glu-

cose, galactose and mannose could be calculated in the same way.



