$30% .81 *
20104 1A

¥ 5 % i &4
Spectroscopy and Spectral Analysis

Vol. 30, No. 1,pp247-250
January, 2010

22 5P S ik AR E U TE A ) R BN R Ry RRER AR R LR ER

K OR, KA, BAK, AHE, FRF

L #EETREHEERERERLRE, 7R M 510640
2. IR WE T KEEER S SEAPR, RE EHFZK GA30332

B OE RS T AT RN PO A B A R U BOR R (F) F % B R (HME) W 85
R bR, FERNKEBERA BT, 276 nm & F Al HMF & REAEK: £ YRFRBBPHBREAR
ERE F A HMF BN EE TR, R, #—EPFR %3, BIEAETE 250 nm 3| 500 nm KEIEHEEANY
AWk, T F A HMF 7 325 nm fG {8 B0A . BRBRYS A 2 A8 e v LU FU7E 325 nm MROBEEME SR |
— AP EBUISFIE . 52, BFSRBCEEE Q76 nm)# F KRB K (272 nm), PDIRRRISAELE 325
nm(F il HMF 3B% 8O 4R E 1, SRR M = 3K ks vl & BRI & 4 YRR B F f1 HMF &
B, B ENEHARIMAASNBEY RN B AR, B8, YR, W Ff HMF #is iR 2 & Fig
AR 3. 02%H 2. 72%, 95%~107 % F 96 % ~101%, B ARIE & A T4 Y FORS 4 b AC iR A 9y J B4R R

LT B R BB AIRTIT

X AU SRS EYRRER R 2R AR

thESHS. TST749, 1-3¢  TRRERIRED: A

51 &

FEE A MBTIRN H 3280 FIA 7 B s K, R
HEYRE SR MR A GBI B R
B BARFRAEYRE IR TR NS5, ]
Fi R AL 5 B Uk iR | SRk | Bk e
AR  ERKIR BB KES RS, EEHEMN—
T T P 44 Ot /K TG 2% A A BB (Furfural, i8R F) fiE
FH ZLi8i Mt (5-hydroxymethyl furfural, fijfg HMP)[ 1 R4&
F f HMF £2BEMA VLTI, R e Ex £
FLEERPRBEMREYRARBRYMREERY . B
W, 4 THEBRAREDFERDES F M HMF 84 B
BRERNEE, TAERNHEERRK S F N HMF 13k
RUABRE TR CRBE T2 RN EERR.

W F f1 HMF &Sk FEA KSR . mAB R
TR g ERARIRECY & ERRRURENE F, HRE
¥ F 5 HMF 405, T IH B HMF X3 F ¥l 2 i T
AR R RER LR SN = MEMY R HE
EFRERTRE F A1 HMF, BN HEEESE LWL

¥R BH: 2009-01-29, 1T AHE: 2009-05-06

DOI: 10. 3964/j. issn. 1000-0593(2010)01-0247-04

BER. FAEXETEYRRABCERENE. hTEA
ERAGYRARBE, FIURERRERADY ., Hil, R
FASM KU 3 F BRSO il kU I 5t F #1 HMF
TR R . RTTX SRS REB M RATAE,
¥ BANSHRAE R A LB B B

ABFFUH K S = Bk sk R A 32 R BB F A
HMF, W2 st BFMAERE: . BAE oL Mk %a Tl
AT B AL, RRELIRER T RES T HER.

1 SEbhRE T

1.1 {Y3RFN_H

{088 S-3100 RIS T WA BEH HR-AF, WED
(1 em FIEAMLAID; 10 mL thEE; ERKIBH; 4520 B
B 28 (Parr Instrument #8214, £ED.,

A MR (Furfural, F) (BR, S 8>98%). ¥ H 5§
B% (5-hydroxymethyl furfural, HMF) (BR, &§8>98%). ik
B4ER (AR, 98% CH,COOH, HXI#E 1.16),
1.2 XBAESHR
1.2.1 kHASRGEL

B4 : BESE ARG R E TR (“863") A3 H (2007AA100704) MIE X B RBL 2 &9 H (30771689) BT By

BB/ % B, &, 1986 4, FHEAT KREHEEREFXEALRERLHAAE

* BIRBEFEA

e-mail; zhangcui0115@126. com

e-mail: luoxiaolinl28@gmail. com; xin-sheng. chai@ipst. gatech. edu



248 K r St ot

SRIEE 7T AEAEERN F A HMF MKEERE R .
d1, F#1 HMF {3k B TEER % 0~0.1 mmol « L1,
1.2.2 BARMIBEGHE

FIBBYLEHAR R BERE, BB THAR 20 g, 5K
BWERE, BEELR1: 20, BETRERMSE T, RABE
170 °C, fRIGETE] 2 h, SIS HRG R KR 247 18, B
1.2.3 BMEAEHHE

R AR, SRR, —RHEEABMESE
BB, AR 48 h gl T, B4 TH 20 g, NaOH HE
0% (EFABMML TR, WRE 1 20, REABRE 170 C,
R 2 h, MGG FRRE A Kb i3 38, BUEW 1 mL &5
100 mL 4ifK KR BR IR A5 3 000 ¥5 .04 B W DT IE A B A
2, BEERE, SHRERR—ENEEUE REM28E
BT, B EE Y 190~600 nm, {050k E
fi.
1.2.4 #ARMITRYGESIAEMNE

PSR KRR Bk AR AR B — O3, AL
B, 5000 HAFHOERIRE, REET 1 cn WAKLLA
MFEFTME , FREFEE 190~400 nm, o7 LHBLEHE.

2 HREWE

2.1 FHMHMFREMEERREBAEESREZ AMHXE

A SCR LG VK EERRAE Sy A Bt BE b AT YE i, L
H AR B IS BT B T B B A AR B ) BR 4R B
WP OO B RE 7 R AL T

LRE T ARER F 1 HMF 760k BERR A B AP i 4%
SMTE. BT %I, F A HMF BB OBl & 40 512k 272
1281 nm, i 276 nm N FE K ERBCR, BIEZEKLS
WELR F 1 HMF A MR B R R R Hik, X TH
HITEBLT . AT 272 F0 276 nm MR GEE MR BE S P F
M HMF & & .

1.21
276 nm F, pmol-L™!
1.0 | — 10
: — 20
— 30
0.8 [—Ti]
® e 0
g — 80
S 06 HMF, pmol-L™"
§ — 10
—— 20
< 041 S—
e 40
024 I
0- II T 1 1
250 275 300 325 350

Wavelength/nm
Fig. 1 Absorption spectra of F and HMF in acetic acid
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Table 1 Absorptivities of F or HMF at different wavelengths
Wavelength/nm
Species 272 276 281
F 14 755 14 113 11 785
HMF 12 488 14 113 14 764

2.2 EEEAHER F 0 HMF RIEHI XN

TERBOKN A B A B TRR A R, WA R D
FEARRE b gtk . ERKBERRINA BT, b THR
WAR MRS KB NEREG FHixt F F1 HMF
EFEETIR, B 2 BiRA F, HMF, A #okh 8w LR 8
BWARIE ST RHOGHE . WTLLE N, BIEARELE 250~
400 nm A5 A B BB H5 F f HMF QUE 250~
325 nm WEMBRKESR, FIRRE AR 20 A B4
K FHSRAEE AR F A HMF B E =4 17 T4,

1.0
-------- Pre-extraction Stream
084 M 325nm - * « Acid Soluble Lignin
81 7% | —me F 40 pmolL,!
[ - HMF 40 pmol'L™*
) i3
bt {
0.
g 6
£
=
8 0 4 -
é .,
021
0 —
250 300 350 400 450 500
Wavelength/nm

Fig. 2 Spectra of F, HMF, pre-extraction stream and
the interference species in an acetic acid medium*
* The hot-water pre-extraction stream and acidic soluble lignin of eu-

calyptus were diluted 100 and 500 times by acetic acid, respectively
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Fig. 3 Spectra of the acidic soluble lignins
from different materials
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Table 2 K value of the raw materials selected

Hardwoods Softwood Non-wood
Eucalyptus Triploid white poplar Masson pine Bagasse
K] =A272/A325 3.40 3.44 2.70 2.05
K2=Az5/Azs 3.41 3.43 2.63 2.07
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Table 3 Recovery test of the method

Weight/pg

Sample added Measured Recovery/ %

number T ME F  HMF F  HMF
1 4. 80 6. 45 4,70 6.52 98 101
2 9. 60 12. 90 9. 85 12. 58 103 98
3 14.40 19.35 13.68 19.02 95 98
4 19.20  25.80 20.52  25.06 107 97
5 24.00 32,25 23.67 31.10 99 96
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Rapid Method for Determination of Furfural and 5-Hydroxymethyl
Furfural in Pre-Extraction Stream of Biomass Using UV Spectroscopy

ZHANG Cui', CHAI Xin-sheng!?* , LUO Xiao-lin' , FU Shi-yu' , ZHAN Huai-yu'
1. State Key Laboratory of Pulp and Paper Engineering, South China University of Technology, Guangzhou 510640, China
2. Institute of Paper Science and Technology, Georgia Institute of Technology, Atlanta, GA30332, USA

Abstract The present paper reports a rapid method for the determination of furfural (F) and 5-hydroxymethyl furfural (HMF)
in pre-extraction liquors of lignocellulosic biomass based on UV spectroscopy. In a concentrated acetic acid medium, F and HMF
have an isosbestic point at 276 nm. It was found that the acidic soluble lignin in the pre-extraction sample is the major interfer-
ence species in the F and HMF spectroscopic quantification. However, only acidic soluble lignins have the absorption at the
wavelengths above 325 nm. Based on the absorption of the acidic soluble lignins at 325 nm, their absorptions at either F or HMF
absorbed wavelengths can be determined. Thus, with a simple triple—wavelength technique, both F and HMF in the pre-extrac-
tion liquors of lignocellulosic biomass can be quantified based on the spectroscopic measurement at the isosbestic point wavelength
(276 nm) , maximum absorption wavelength of F (272 nm) and the acid soluble lignin absorbed wavelength (325 nm). The pres-
ent method does not require the hazardous organic compounds (such as phenolic compounds etc. ) acting as a color reagent in the
experiment. It is not only simple and rapid, but also has a good measurement precision and accuracy, with the relative standard
deviations of 3.02% and 2. 72%, and recoveries of 95%-107% and 96%-101%, respectively, in the F and HMF quantification.

The present method is suitable for use in the research on pre-extraction hemicellulose of the lignocellulosic biomass in bio-refinery

area in order to achieve a high selective sugar conversion.
Keywords UV spectroscopy; Triple-wavelength method; Biomass pre-extraction liquor; Furfural; 5-hydroxymethyl-furfural
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