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A novel method for determination of sugars by UV spectroscopy
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Abstract: A simple UV spectroscopic method for determination of sugars was developed. Calibration
models were established by the spectral measurement of a set of hydrolyzed standard sugar solutions by
treating with concentrated sulfuric acid and a chemometrical software. The sugar contents in the sample can
be predicted with the models by using the multi-wavelength spectral signals of its hydrolyzed solution. The
present method does not need organic reagents and can provide the information of pentoses, hexoses, and
total sugars in samples, and is suitable to be used for sugar analysis of the lignocellulosic biomass

extraction process in bio-refinery research.
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Fig. 1 UV spectra of furfural, 5-hydroxymethyl furfural

and their mixtures in concentrated sulfuric acid
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hydroxylation using concentrated sulfuric acid
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Table 1 Comparisons between predicted and actual sugar contents in tested samples
Total sugars Xylose Glucose
Sample Predicted Actual Recovery Predicted Actual Recovery Predlcteii Actual Recovery
contents contents o contents contents /v contents® contents /V
/mol+ L™!  /mol+ L7! 1 /mol « L™!  / mol+ L7! o /mol« L™/ mol« L7! !
1 0. 0360 0. 0364 98.9 0.0143 0.0141 101.4 0.0217 0.0222 97.7
2 0.0388 0.0395 98.2 0.0273 0. 0281 97.2 0.0116 0.0113 102. 7
3 0.0623 0. 0628 99. 2 0.0291 0.0284 102. 5 0.0331 0.0344 96. 2
4 0.0633 0. 0630 100. 5 0.0397 0.0392 101. 3 0.0236 0.0239 98.7
5 0.0732 0.0741 98. 8 0.0416 0. 0405 102. 7 0.0316 0.0336 94. 0

(D Predicted contents of glucose=predicted contents of total sugars— predicted contents of xylose.

aﬁﬁihﬁm%m,$i“mm%ﬁuﬁﬁ i
EATIE T COWE A Tk B2 T AR Ji 6 0 A0 DA =2 22 1M
. K3 BlR T ARG A
R TRY T 275 M 1) O RN A B 1 S R 00 R 5 S o ik
JERT RS B RARWT A SO ST A R TR AR B ) T
VA BE OB 114 55 B ok B2 =2 ) A AR A AR DG M A G R AL
A3k 0.990 M H10.983 CEUE . TN HF
BIMIXH R 25 /N F 8. 406, SE4m] LA 2t F il 42 Vi
HORE S Tolk 43 BT Y 2K

0.06
B )
. 005t e
)
£ 004f e
5
3 @
E 003 T @
g
) X J
g 0027 - \R=0.990
£oo1y @
0 001 002 003 004 005 0.06
actual contents/mol « L’
(a)
008}
5 B
T 006 6
: 5.8
S 8 R=0.983
3
2 o
5 002} )
2 o
(=9 R
0 0.02 0.04 0.06 0.08

actual contents/mol * L'
(b)
B3 A IE AR R
Fig. 3 Calibration model of pentoses (a)

and total sugars (b)
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