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Because of strong interaction with diol moieties,
boric acid group often plays a critical role in the
design of saccharide sensors. We presents an
overview about the development of saccharide
sensors based on various mechanisms, including
spectroscopies, pH-indicators and electrochemis-
try. The potential directions of future research for
these boric acid-based saccharide sensors are
discussed.
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Oleandrin and oleandrigenin, the major cardiac
constituents of oleander ( Nerium oleander L.),
were extracted from samples with tert-butyl methyl
ether. Chromatographic separation was performed on
an UPLC BEH Cj; column using gradient elution with
0.1%
buffer-methanol,

formic acid in 2 mmol/L ammonium acetate
and detected by the positive
electrospray ionization-MS/MS.
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2 SLIGERS

2.1 EWHERHELE

KA FT-IR DG I 5 75 28 [# 1daho N g #B A — D FL 4 47 . 58 LT 2004 4F 6.7 H F 2005 4F 1.3,
6 H 8] s T35 % 803% 1 NH, . CH, Fl N, O 9B il 2 o LA TP Ak JHL X6 T )R SR B (R 52 )

FT-IR J%:i%{% 5 MDA (Atlanta, GA) 7=} ; Bomem Michelson 100 T #5 %% ; H4 R 31.5 cm A9 ST
FHT 72 A E 20 A6 2R ) MCT (HgCdTe) il £ 5 52 568 4% Sy 57 7 M B 5 I 58 4 . WO 35 i e KOk
2N 1 em T W ETEES, P EFER TR 8, UL K% Norton-Beer (Medium) , 3 H X} MCT &
D 04 A £ 1k i B R AT T A IE DS AT B i A B AT ECHE 31 5 R FH MATLAB 7.0.1 (The MathWorks
Inc., Natick MA) , f£ Windows Vista #/E &R 5 T 5 i .

2.2 RiESWAHE

SRy JS AT RE TR KU B2 0 L N A 90 0% 2 o DA OR o S0 3 s v Bk S 63 A N, Wk EE 22 00 R B
(A A G T 5 38 3 U LA o NH AR R 29 43 A 7E 0~ 1400 pmol « mol ' » m, 7EIX K 1k
Y B W B -V B G R S B AR S Beer i TR AR MM A B TR E SR 2ZE ST

T 5T T B A X SRR O NH, R USSR R . SC0 T o Y = Mg R LR NHG L {H NH; (9
B O VA R AU R I B S AT 8 SCHER 11T A 5 vE AR AR R R R B 1 2 5 O, L3
WG EE TRt NH, W B . X Ay ki R 2 (L REAT 80080/ i 25 Beer 22 T 3 B0 1R 25, IR I 03X
PO T RAS B NH, YR B0 B Wk B . 2B 7k R EL I . W B ¢ 4 75.37 pmol -
mol '« m MYE A HEE(0.125 em DEH IR A w. W AL nTEUIRE K RABGHE A v T RIFFERT
Beer fE AL . 61 Are n BUHRIE N Koo BE WG T Axe o 56400 8005 51 , I A7 M Sr i AR e, O i 7 A8
$e J5 0 50 A 2 R R T e A R B A ORI A BRSO 1 em !, A LUAH N (Y DDA bR B . RS 2 A
ST AR He AR AFR A RO TE A - HIRE R Koo AT UL 32 AR A 8L K ORP AT 35045 — R 51K [A] ik
AR PR S H 0, BT BRI, R T — kA AR st NH, R . A AR
b S WO AR R K DA AR B 2 28618 5 0 B O35 59 25 35 7E 970~960 em ™' Bl N B A A O 25 BN .
FH T2 2500 L Y H, O F CO, TR WA, 1T NH, B8 W2 SOAR K, It DA 4 2 35 09 s o it 22 Be /N S AT RAIA Oy 52
OGS NH, B945 B 9858 R , Jouk B gl 2 A0 N 2 5 618 vk B Ke. 8 0% 07 R0 18 7 288 63 1~
SO Y NH, 09 HL S0k B L DLHEAT E R 22 T

3 BRSIE

3.1 NH; WEEHK HR

JE K 11 B (Limit of quantification, LOQ) 2 I ¢t M2 75 114 A5 o M 22 o 19 10 5. 3 BTG 241 43 W e 1)
990~980 cm ' BT 0. 100=0.0359, iZ {H XF 1 B NH, A9 ¥R & 15 umol « mol ' » m, [F It LOQ K
28 pumol » mol ' * m,
3.2 B—SEREEENRESW

VEFE 3 ANANTEIVE BE (9 NH, %6 3% W B2 43 51 2 40,700 A1 1300 pmol » mol '« m, 433 fif Fl 41~
Xt 1 Y 63 AN SIS AT BT, TESTBERR 1 em AL NH, B9 B KIRFE 967 em At
PR I 38 G BT PO B O H B NH v B IR S AR X R 25 L S5 SR I 1 T

LA UL AE AR 25 (BRI T 5% IGO0 T . A S B OGS A8 A — 1938 3 5 78 0
Fil 2 Ah 58 BEORS BE S AN RE L BoR . DL AR 22 5% R, 315 I RL B 3 A2 63 0l T L, 45
W 1, FEARFRZEN 5% B, I H 3 AR WEN S H 00 ol W2 Wk E S mE 0~
1400 pmol » mol '« m MM 1% 19 22 Bt 4 BT . X 3 DS H LI A T H T4 — A 20 T4
Mk, HE R T B — 28008 09 8 A D SR A 52 AN A7 B 02 45 AR 4l 0 32 200K i 3 1Y
Fil . 7 22U I 2 T SRRG JE ORAR &, B 2 28 O 1Y A Y DRt 25 B 35708 2 L BT 77 2 75 0635 1Y 4L
IR TS )1 B 5. 1 TV N U D+ s € D B (X 5
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Table 1 Choice of reference spectrum
% Lk RZE/NT 5% MO 5 _
Concentration of reference spectrum  Absorbance range ensuring error =
( pmol * mol™ ! + m) <5% E{
40 0~A+0.3099 5
700 A—03275~A+02152 X
1300 A—0.4858~A+0.0250
A: B 618 WO B (B (Absorbance of reference spectrum) .
B 400 800 1200 1600
M 1 R] DL, 2R e K (15~ 150 pmol ¢ #J% Concentration (umol-mol !+ m)

mol '+ m) MR BRZEA KPS NHy WOCEEIIBE g1 o034 [ B 19 % 6 a7 7 050 7 (10
E FEAR VR BE B 52 3] (1Y) 52 W LL 7 v TR B2 B BE K, AT AR 2%, AT B 1 3 A5l 443 B A T vk B Sh
BRI R 22, MAh O P AR R B X OGBE Y 40,700 F1 1300 pmol + mol ™+ m ()5 % %
WER S B EFEE N, HAANRE R I Bh e A AR Fig. 1 Errors of quantitative analyses with three refer-
FTFLLE T I 2 T BRI S R R B E, A ence spectra, concentrations of which are (from bottom
5T 2 T B 20 2T A8 )61, & Fh T4 P 22 1 s to up) 40, 700 and 1300 pmol * mol ' * m, respectively
W NI EAS L, R OLN R E R R A YRR 1Y 5 ] DL 2w

RN SRR E TR ZE IR, 2 1 B Beer s G OL T WO SE M, 0K 20 ZEOLIE G
C" XS RO AT o TS — 225 035 1 5E B 20 A !
PR AL 1 12k 2 OB BRI B S E R L A o .
BUE AR A TAEM L. SO AL /DT S5O0
GRS AT B B Coy lE L SEE Coo K P E 1R 25
RIE. YY) WOGEE A, KR T2 Z 0k M WOLE A
W A Co /N T HSEH Cy» IE SR 25 1, H AT el o
1 E P 2 — 5 G AT S AT R 3
WG BE R T 228 61 Y WOG B  THIR 25 R /)N 158 22 Oy B iR
2 RZ L HIERE, WA SR PR B2, B
FHHE 40 pmol « mol '« m 2% ik 47 5E £ 43 M i, Beer’ o
HRZ MBI s B AR IE DY 1300 pmol = mol™ "« m B ) v o et Aot s 1728 1 7
SHENIEHATE BV BRI IER2E, EEHEK s i m i 2 2506k
JE K 700 umol » mol '« m By ZOGRERT , B G IE W BF K M98 & (Line 1 represents the quantification using
:J: 700 umol . molﬂ *m H‘]‘i%ﬁﬂﬂﬁﬁ,%ﬁ{}ﬂﬂﬁ'ﬁlﬁﬂ?ﬁd\? one reference spectrum denoted by point O; curve 2 is the
700 pmol . mol e m Hﬁiﬂ%%ﬂi]ﬂiﬁc true relationship between the absorbance and concentra-
3.3 4t

FERMER TR S %650 FT-IR & w45 L 052 m . MR iR 22 0 5 R A S 8O0k i i
O BE IS FH A B A Bl G i O B e B IR E S R T ARTFIRE., ERTIRET .23 H50
T R A R B0, AEXS T I E i 2 A O L FT-IR IR MR T A — N m R S50k
T T AR B — RN AR o PR 2 O3 T A E i b 2 A S %008

5 SE T Absorbance

Cul Ce

ql| ~q2

Concentration (umol-mol™)

P2 Beer i HE H R B

Fig. 2 Illustration of the quantification based on

tion) ,
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Investigating Quantitative Errors of Fourier Transform

Infrared Spectra of Gas Samples

LIU Bian-Xia, SHAO Li-Min~
(Department of Chemistry, University of Science and Technology of China ., Hefei 230026)

Abstract  Open-path Fourier transform infrared spectra were measured around animal farms. By
analyzing those spectra for the concentrations of NH;, a systematic investigation was carried out on
the quantitative errors. 63 spectra were chosen as the targets in which the concentrations of NH; vary
significantly, from 0 to 1400 pmol * mol™! « m. In the quantitative analysis of the 63 spectra, three
reference spectra were used. The concentrations of NH; in the reference are 40, 700 and 1300 pmol ¢
mol~ '+ m, respectively. The results indicated that the quantitative method based on single reference
is practically applicable when the accuracy requirement is not high (e. g. less than 5%). However, as
the accuracy requirement increases, the applicability of the single reference spectrum is gradually
limited. When the single reference spectrum is ineffective, the quantification was implemented by an
iterative process in which a reference spectrum of high resolution (0. 125 ecm™') was used. The results
also showed an advantage of FT-IR spectrometry, i. e. multiple reference spectra at low resolution
could be obtained without actual measurements if a single reference spectrum at high resolution was
available.

Keywords Fourier transform infrared spectrometry; Gas sample; Quantitative error
(Received 28 May 2010; accepted 28 October 2010)
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e U, ARSI T AR AR RS MR TR SR e . Horh BT 2 Su A BT Y HL AL 2 AR R AR TR E AR L 2 R AL
IS e 1l 00 52 e 42 0 1 TR 00 622 81 b 5 90 7 T Al T 90 IR 0 2 98 437 » A 1T o
FOESEH., EFot, h E R B A 35 0y A 2 B 5 B0 VE 2R BR 3 442 F 58 AL R o T — b vl - ik 19 48 00 1) Bk i 4 R Ak 22 4G
WIS A (Anal. Chem., 2011, 83(5): 1523~1529) , 5k FH 441 Jo bR ic (4 B Ak 24 A 00 5 2% B X0 B B B /N 4+ ) 5 . = B i
JIF CATP) F1 7] 4 ] (Cocaine) By £ JL43 7 (B D,

A Step 1 B Step 2 C Step 3
PDMS frame 1 PDMS frame 2 POMS frame 3
MC a — MC e — — MC d
9T ¢ Jf' w e — .
MC b —e gy
14 2,’ v o
i Ry b Ly
T Cc—/ / @ i
¢k
12 / o
w
Z ¢
/2
SH-A2 < /,//
P w X RuHex
v -~
SH-c2 - g -
— SRS /i// y Y a4
aamax 4 A oy
i ” -
oy

Bl BT ORI R i Z 08 B IK (A) Step 17 F 1% 2% AL 1Y 6 % 5(B) Step 2: k¢
SEATIEE 3 MW RA L, 1:1: 1 (V/V) L BITR & s a) AuNPs-Al; b) AuNPs-C1; ¢) ATP Fil
cocaine 12 & KM . (C) Step 3: HL AL 22465 i 72
AT A T EAC RIS R TAE AR Au. SR Ag ST Au, RIS B — 30 4 A s A,
R BRI E 24 TAE R, X RXCF R R 3T 4% (IR 22) , 301 28 3K 30 n] -4k 19 2 50 70 M (& 2b) . S F A& IR
ST B T & A B A S DL SRR Ak 2 B DU S R AE G S P 58 Y . LA SR DU R S TR R S (CO) L AR IR TR AR
Bt 75 Wi A %7 (RuHex) .

2.5

b 227 ATP L
Cocaine T

2.0

f TT 5 TT* < 1.51 7
Prr e IR -

oolebm il Vlen [l
AlCI A2C2 A3C3 A4C4

B2 Ca) E il Y A2 A IS R, DL RG] R 1) 4 o, ATCT, A2C2, A3C3, A4C4 45 —
AR FES], A fQRAEM SH-A2 By & B A . C AR B SH-C2 A& RSt if . (b) M Ak 2 K otk
Ji RPR G R i ATP I Cocaine (19 [ B 62 W0, e v, A1C1: JE ATP, J& Cocaine; A2C2: & ATP,
0.4 pmol/L cocaine; A3C3:5 nmol/L ATP,JG Cocaine; A4C4:15 nmol/L ATP, 1.4 pmol/L Cocaine
4 WK (AuNPs) EL AT R0 4 0 AE 25 2, OF VR 0K A5 5 IR BT I 200K, A s b 32 v 7 % R 88 1 R B . TR
AuNPs 73 3| #& i ATP Fl Cocaine i& L ¥ Bt 1(A1FI CD , SEMETE Au HL#)k /Y ATP B Cocaine i& AL - 1 B 2(SH-A2 B{
SH-COEH, HA 2 ATP 35 vl R N 427 F , A" <3 76 48 4fii /i 4% 35 1 % S SH-A2/ATP/A1-AuNPs 5 SH-C2/Cocaine/C1-
AuNPs & &%) . 15 s H2 R 1 740 19 DNA 3 £, 5138 RuHex 0TI FE S5 5 A8 fn, 16 A7 [F (4 4 1 T . Xt ATP Fil
cocaine AT HLIMIN E L 45 % L TSR W KT N RP H 5T R DU AA) bR oE il 4% . ATP. cocaine B4 K I FR 43 Il A7 0.5 nmol/L Al
0.1 pmol/L, I Ak 24 K RS Fr B A AR 4 1) F B0k AR R0, O e 20 1 S 30 7 IR B A vl AT RS R BT [ e A6
BRI #E ST T — Rl Ak 25 AT 2% S B T Xt /N4> F ATP 1 Cocaine (9 £ 764 M. 1% 05 36 FI B 45 i A8 85 1
B = R A 2R (9 4SS — e Ak 2R R AT 4 T RuHex, B T LAk 2 2 000 M W T EAR IO IR AN A0 O k. MR X R
Au-Ag X4 JE = HLABES 1 J7 vk AR # (7 B, TT4%, I LT DIAR 8 7K 5] 09 7 3R St B 11008 e BE A . oo 3 1 4l L T
¥, 9 HLARH 7 (8 4 T Sk 4% Bk R o SRR A T R T A R AL A R R I RS R R B, R R R AW IR
THE L A AR R A AR SR T 2 T T
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