%
2

304 . 45 440 biA S
010 b

5ok i 5

Spectroscopy and Spectral Analysis

4

AR KARAEZRENEFALERRNRPRENSE

RIEH S K F, RmE"?, XA

L AR LR s R LR X S . TR T
2. IR B TRFEARDITIN . WA 2R GA30332, e[

510640

M E L5 Douglas B3 (IR = - DK ES R 0 (575 FURB I 5 /K 1 1k SR M SISO s W5 it 13k Oy
AT T R F U R AR S RO R SO . OB B R IR . FSE R B, 425 nm 2 SRR
O P S B R MRS £+ 553 nm 2 R I RAAE RSO 4 » DA 1 3R 3 Kl Al R R 8 1 17 8L K R i 315
A, LR AR BOR P TR A6 S5 S R $R IR 14 AR 2RI 2 M RS R X LSRR A L P A 2
BB B35 T S5 1% TR SRR SORE . OB & S0 LA e (R B R M, [y
97. 4% ~101. 9% , ZJr ik, P, JEHE T IR AR R A RIAE 424 £F 4 3 48 O Hh TR A W % 1 1 [+
B

KR R OB WKL s SREFLERARRGH

Vol. 30, No. 4,pp1084-1087
April, 2010

fE 4 EE: 0657.3 XEARIRED: A

CI—1

A= W) SHEIRAE Ry —Fh R T A BE R . 2 G2t R ¢
TR Gk 5 BE RS AL TR A BRI 1 “ AW R R 2 1L L
AR NAMIRT R IR AN EF 4R T T I & BUbR ™ A= )
JEkS R (integrated forest products biorefinery, IFBR)” [ f4
R RIFEAR 5 R AT AL #L B . SRR B e i R 4 R
W AR i B P 72 s A A PRk S L A= 2
TRIACRERESE 2 Ho, RIRURCP R B AL A R IR
BAE , XA TR L 2RI e M & A i AR &

MTZEENININERRE . —KRES W HIr
s BRI EGA JRURE ) T 3R AN 3, 5- A S K A R b L £ vk
(DNS ), FIF Z MR B ME A AF T MK =4 5 245
HABAOAEY T, AR BB RR TS . PR - AR %
1 Douglas ¥ CFRIEIZE = By-VKBE AR @ 35O, Bk Jrik
ERUEf R, (HONREIR] B 43 5000 B ASORE . Douglas 355 1
IR AT A L 0 R B AR . R I R o0 BT
Tk EEAFESANCREE . 5RO € L R A
2o AAHEIE TR X AT AL, DY BB EAT A
PRI 23 M A 3 5 R RUE MRS o R OB (i i A

i B HA: 2009-04-26, 18ITHE: 2009-07-29
EE£WAB: EERARPFAIEETH (30671647) % 1)

EB RIS BIAE. Lo, 1981 4Rk, AERgBE TS 3R 4R T [ R E i S e 2 1 L F o

* JETUBRR A

e-mail: ppzzhang@scut. edu. cn

DOI: 10. 3964/j. issn. 1000-0593(2010)04-1084-04

FEIE R AT E MR A R R AL A3 0 el O i
R B NP AR o o PRl S — o R v e 0
TEHGRT A EEERA ), FFER AR A PRI, AT S5
ICARIIHT T s X T IT AR W) RS BRI BT TR ARAT 221

RIS Douglas FEHEATHCHE SR FHOBUR R AR 52 B 1K
BRI S A R I 5 R~ £ 2 R R U P 2R 4
oy CELEE B . SRR Z2 00 1 20 A 2 ik — Aol i T B .
FEIL XS PRI HA 9 O B 5 205 2R 08 TR A7 1
BRI

1 s

1.1 FERE5RF

FEARARFICE T AR TN R . KT G348 R—1F . A58
56 i PR BR D—AKE A AR, A 73 B iR
1.2 LWHE
1.2.1 ARk 4G B )

43 BRI AS 7] e BE A AR RO R T AR v VA T, IR BE Y 1B
29 0.5~5.0 mmol « L™ 5 [AlNFACH] iR PIFBERITR G, B
T SO BE G [ 43 B4 0. 58 ~0. 95 1 1. 10~1. 55 mmol
L1,
1.2.2 BEREETIAMEN L

e-mail; congcongchi@163. com



5 4 1]

JeigeE S 1085

WERAPREL 2 g FIZE =M T 110 mL JkZBR . JA 10
mL Jo/K Z R 2 mL YR . IRA Y SIERE . fRAMEae
JE#s . BT mL bRAERE SR SRR T 25 mL LA,
T 10 mLL 886 SR X748 57 . AE k7K ¥ o B 10 min J5
SEEIA A, 5 min J§F SCINCO s-3100 %948 4h-1] W43 656 BF
PR R K, Dhas EOREER TR A 1 5 € R A Sl 2
e,

1.2.3 FHEZRRBREANTIRFGH &

A w2 £ 2 R A AR IBOR F e R OK BUK g X, 2
FE M. /K 609-2-10 BB HEEZ T P AT . REAREREAR
. ORI, 4k RS IR Lundquist J7 i, 42
LR ZERE S PL 2R, K I TR IR B3 AR RIS IRRAE o

2 #R5IHE

2.1 BERERMEERERLE

Douglas o 0,12 1) J B AE o I BRI 25 AF T o A DURE b
PR SR OB 0 SR OB K A R BRI OB . SRS K e A
BRI AN T BB . S R = At 2.2 s 1
B R RN . ABEFIH 45 WE7E P K 553 F1 410 nm 40435
BRI, A HETE 553 nm HE B4 e Wk, (A 24
L A G i T A B ek I A 2o A I R A TR
I, 5L Douglas 75 . 44 SN a5 A — 7 St ) 7 2
BRAAE A3 1, LAYV B0 AW 5 9 T4 . AR
SR X BR TP A 5 AT AR AN 3 T 4 e R
i o
2.2 WRKEMNDHE, KEMCHENSE

P 1 S AN TRl e 2 AR 07 2 0 S (8 RO s 9 ) IO i
FTLLE o [ R 25 v B ) AW A 2 B 22 B (L B s 3
TERH R 425 nm 4 BASERI, BRI 425 nm S AREFIH
AR SEBE R A . 2B i, P 425 nm LR IR
JCRE SRR 2 8] 1) 6 B AR IHA- LU R E . KRKIB
K y=0.101 62(n=6, R*=0.997 6, vy HWIE, » K&
BEREE mmol « L7, [RHAT LA | A AL 1 WO B (B3R E
Wi,

2.07

1.51

he [In

Absorbance

400 450 500 550 600 650
Wavelength/nm

Fig. 1

Spectra of derivatives from various
concentrations of glucose and xylose
Concentration of sugar/mmol * .71
Xylose: 1: 0.5; 2;: 1.0; 3: 2.0; 4;: 3.0
Glucose: 1: 0.5; 2: 1.0;3 3: 2.05 4: 3.0
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Fig. 2 Spectrum of the derivatives from interfering substances
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Table 1 Recovery rate of the sugars
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=2

(mmol « L™1)  (mmol « L™ 1) % (mmol « L™1)  (mmol « L7 1) % (mmol « L™ 1) (mmol « L™ 1) %

1 1. 28 1. 29 100. 9 0. 704 0. 704 100. 5 0. 580 0. 589 101. 5
2 1. 50 1.49 99. 5 0. 700 0.695 99. 3 0. 800 0. 797 99. 6
3 1.55 1. 57 101. 2 0. 600 0. 600 100. 0 0. 950 0. 968 101.9
4 1. 10 1. 09 99.3 0. 600 0. 606 101.0 0. 500 0. 487 97. 4
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Rapid Determination of Sugars in Hemicellulose Extraction Liquor by
Dual-Wavelength Spectrophotometry

CHI Cong-cong' s ZHANG Zeng'* , CHAI Xin-sheng" ?, GE Wei-wei'
1. State Key Laboratory of Pulp & Paper Engineering, South China University of Technology, Guangzhou 510640, China
2. Institute of Paper Science and Technology, Georgia Institute of Technology, Atlanta GA 30332, USA

Abstract The traditional Douglas colorimetric method (phloroglucinol - glacial acetic acid colorimetry) could only be used to
measure all forms of five-carbon sugars, including mono-, oligo- and poly- saccharides. Relative improvement is done on this
method to achieve simultaneous deter mination of pentosan, hexosan and their monosaccharides, by the dual-wavelength method.
Results indicate that 425 nm is the equal molar absorption wavelength of pentose and hexose, while 553 nm is the maximum ab-
sorption wavelength of pentoses. So the calculating formula has been greatly simplified based on the absorbance at 425 and 553
nm. The research results of interfering substances in the extraction liquor show that the lignin and glucuronic acid has no signifi-
cant influence on the deter mination of pentoses or hexoses. It is concluded that this improved method has high precision and ac-
curacy, and its recovery range is from 97.4% to 101. 9%. Therefore, as a simple and rapid method, it is quite appropriate for

measuring mixed sugars of pentoses and hexoses in the extraction liquor from hardwood or gra minaceous plant.
Keywords Total sugars; Pentoses; Dual-wavelength spectrophotometry; Hemicellulose extraction liquor
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