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Abstract: Analytical method of 6 monosaccharides in cigarette mainstream smoke was developed using high performance anion-

exchange chromatography ( HPAEC) coupled with pulsed amperometric ( amprerometric) detector. Total particulate matter of

mainstream cigarette smoke was collected on Cambridge filter pad and extracted in distilled water by ultrasonic bath. Separation

was accomplished on a METROSEP Carbl (4.6 mm x 250 mm,5um) separation column by using elution consisting of solution

of 2.0mmol/L. NaOH and 0.5mmol/L NaAc as mobile phase at a flow rate of 1mL /min. Under these conditions, fructose,

glucose, arabinose, mannose, galactose, and xylose in TPM were separated. Sugars were detected with amprerometric detec-

tor. Excellent reproducibility was achieved with RSDs of 6 monosaccharides below 4.31% .

Limit of detection for every

monosaccharide compound was less than 0.10ug /cig. The recoveries were in the range of 85.10% to 95.52% .
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1.1 &

B3NS ESMEEN, RS D-#E
BE(Gle.) . D-¥ ZL ¥ (Gal.) .D-H & ¥ (Man.) .D-K ¥
(Xyl.) . L-FT $% {4 % (Ara.) . D-R 4 (Fru.) (98% ~

99.5% ,Fluka A 7)o HABRHF BB (AR, FiE1LoF

KA AR A ); NaOH (Merck 24 7))o L5 Ak #%
A%t 0.22 pm 8 B I8 A9 KRB K (Milli-Q £k
2% .EH Millipore NGBS
1.2 X

Metrohm B F & R4 (B L@ A)) , 4% : 850
Professional IC .817 Bioscan I 863 Compact Sampler, 5% j&
LELRBHHIT, Borgwaldt Technik RW 200 % £ [ 3 %%
R ARHL ; KQ3200 #8 75 I 18 U 2% (B 1Li 7l 8 7 AN
2]
1.3 HEESSREWHETLE

R EAE S AE (22 £ 1) C AHXT IR (60 £ 2) %
%0 T 45 2/ 48 h, ML GB/T16450-2004 15
HE 1) Sk R X 06 45 4 , 20 ST AR S TPM WK T
SN B WRE I A A 100 mL =S, [
EHER WM PMA 50 uL ZZEKE, ZREH
$EHL 30 min, WAA TG EHER 8~ 10 mL HHEHK L
BB AR TPM KR BB S E R B v
LG i A8 F ik AT .
1.4 {UB/BHFEH

3% 4% : METROSEP Carbl 250 i@ T30 # 4 &5
B, B B (4.6 mm x 250 mm, Spm) FI{RFAE (2

mm x 50 mm) ; # {5 30°C ; ¥k B % : NaOH F1 NaAc YR
GKER, WEDH A 2.0 mmol/L F 0.5 mmol/L,
2} 1.00 mL/min; 0.1 mol/L NaOH ¥ Y& ot 47 4% J5 47
AL E 0.4 mL/min; FERERER 20 L,

2 RSN

2.1 BIEFENEE

METROSEP Carbl & I F £ i 2 & v B0 8% 51 008
MABUARKHEZREBNSE, MEHMESIHERTH
KB FE LSRR AN £, K% METROSEP
Carbl YE AR T EMGIES B

WRUE W B B R AR M R F g P R A IR
TZ—o EB5CKT , HER REMNEEEERY
¥R 12-13 M55 ER, 765 pH 19 NaOH Wk Bk ¥ 7 fif 6%
RIEYHEBURERI FHEAFE, BT &
BB T3c ikt LR 883 %, NaOH F 1 OH-
B T RS R AN, IR AR A B R B R T R
SHER BN NREE, ERBEERPREELE
MERE TRk aET FMRETAEESH pKafE
¥, REXBRIRENIKXBLE R, BEH NaOH #
VR U BE R N, BEBE I R B B R 4R 4

SERBRPE MRS R RERA G LR
HIAE FHERFEE, X 58 08B R 8Bk & 55 4
W28 (PAD) MR U 1 — B, HHBES P B RFELH
B4, R B 2 0 AL W UE A 1, 1B B B A W
WM R B KW B # NaOH (2.0 mmol/L) Fl NaAc
(0.5 mmol/L), WAMFHERERTSHDE K H
BE (B BRI R A K KRR, W AE A S SR
FH 0.1 mol/L NaOH ¥ M # 47 fi A, i R0 I R & ¥ 48
o

HEEREGT, B r R MESERYERT
BiFarEms iR, gEnE 1 A2,

HECE 10 2 W] RLE W, B RS RS SO
HYFSERERP RN 6 BT, &K
a(0lgh sy gy 4 A0SR OB RN A BB B3
W H g, REARESWAER PMP AL, ABF5R T
KA B ENARFEN AR, RETLINE, 1
Sh ARSI R R R AT B R B,
7 & B SR A SUBE (4 Yk BE R RE BRI 3R AS B LR U RR .
I g5 R A W LA A B BT H A 08 AR BE AR EL
WS 3 R
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22 HEHKEQNRONE
RO 208 RE CH R0 R ILRE BT R AR R
Wb HETR & W, R TR B 38 R 247 5 L SN

BEAELH PENR AR, 4R o FREBAERS
HHEE N, RHEXBERG(R>0.9999), LI S/N=3H
B X} L &) B R AR AR M BR , ES BB T 1o

£l cHBEBFEEHLRANR

s ki LAEVE B/ (pg/mL) H o 2% R R W B/ (pg/mL)
1 IEoRIEE 1~10 Y = 0.157786x - 0. 154261 0.99996 0.04

2 R R 1~10 Y = 0.39474x + 0.316312 0.99996 0.02

3 M 3~30 Y =0.215831x - 0.582112 0.99997 0.03

4 N 1.5~15 y =0.237113x + 0.0257574 0.99998 0.03

5 HEE 1.5~15 y =0.19134x - 1.01604 0.99995 0.05

6 3 8 ~ 80 Y = 0.0397224x - 2. 16168 0.99991 0.10
Foy-gmBl;x- PBRIGE,

23 FEEYUEZESHRE

i SRR HE TR WO AR A B M0 AR S SR
MEISIBF IR £ (n = 6), )G AR5 R AR 9 38 H R
ik 247 1) A0 B K €5 385 20 A7 , AR B8 R 0 A R B R
BRI EEWER; FEERE LA SRS 81 RSD it

BERME 2R, BFE2TH 6 FEBHK RSD <
5%, AR T ENEE T, 6 iy K Rk RY
7£ 85.10% ~ 95.52% Z [a] , 0] 3% J2 I %€ By s 2 B &
PrAER,



EE% BEMEFOEENEEHE RSP 11
R2 MREKERFEENME(n=5)
o B aEs R,/ yiiih =4 & 2/ e 3/ RSD/
(pg/mL) {pg/mL) (pg/mL) % %

(IEoRIZE 4.03 2.0 5.73 85.10 1.61
LR 0.87 1.0 89.37 88.50 1.01
Gikzkod 28.14 20.0 45.42 86.41 0.74

ES 0.23 0.5 0.70 94.12 4.31

HEb 3.15 3.0 5.78 87.67 2.12

3 33.99 80.0 110.41 95.52 0.29
E-HAEINETEN84,

£3 0 MESEBAKSTIRPSBRAERPERSR (pe/X)

BB R HE Bl iz 4¢3 % HER b A3 P3| S/ TPM/ (%)
4401 75.06 42.10 13.48 3.71 1.78 1.18 8.33
=500 2 98.14 45.85 10.14 7.21 1.48 0.37 10.48

B =410 3 101.85 56.29 9.75 7.29 1.96 0.83 10.37
H= %44 84.96 70.36 10.08 7.87 2.18 0.58 9.48
HP 5 5 91.34 54.58 8.84 6.96 1.69 0.53 11.26
B 6 119.55 75.22 8.72 9.338 6.80 0.41 12.53

Hi 47 104.36 77.86 7.72 11.42 4.34 N.D. 11.57
H=4 8 104.83 94.00 6.53 13.87 3.56 N.D. 12.53
EH=%4E9 100.98 78.33 6.09 11.57 3.65 N.D. 10.02
=4 10 96.70 92.70 6.92 13.01 3.91 N.D. 10.71
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2.4 HBHEASHEM/PABONE

S4 LR, RAARF KA LB S W E R
SR 6FAMBEAHITERDI . FRBAHT 10
MBS M EASRER ERASSREY T LR 6
BB R ERIE3 IR,

3B BRI E S RS RS P R LS
BEREREMT  IESREERE, REKER
B (75.06 pg/3 ~ 119.55 pg/ ), H WK K 2 % B
(42.10 pg/ ~94.00 pg/ ) FIHLAHE(6.09 pg/ X ~
13.48 pg/X) HBBE(3.71 pg/3 ~ 13.01 pg/X) ¥
FLBE(1.48 pg/ X ~6.80 pg/ ) FIABECRRH ~1.18
yg/i)o

REKE ERERITEHEESE .S TPMH
B, 18 B P A SRR R 3T LA R R
R AR RN, AN ERERE N
3.1%"7 TR E RP A BASES K ERES
PR E KT X — B, BIR A F AT DL R
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Massachusetts BF 55 4 45100 o, 7 6] 46 KR A 0 45 R
0B 7E 40 ~ 106 ng/cig Z [8], F-3H¥{H K 73 ng/cig, & T
ARBE R, X B BT Massachusetts iR F R 54K F
%R AR 150 il MR J5 R (R & & M 35 mL 38 K F] 45
mL, %% 8] B H 60 s FEAK 2] 30 s) A [6 T 5 B FAR b2
MR E RN, FEBHKE, BREHEM
FMSH BaP B E AP T 130 ng/cig 26, HE M
WHESAEFRSGHREHR, MRALEL L 10 ~ 100
FERBEEARAFERI, B AR RHEST BaP
)& B R

3 /N

WK, B TR GC/MS W2 45 M 5t 44 <
H BaP M B LAL &M RAIF Bt AR R P AUt
JI8 9 W 48 T F5 I KB &R T D3 A SR A B B AT
R, MAPRSRRIRC b BT8P R, KRR
GC/MS 7+ #7. A5 i 7E f 1L i R AT AL 2 B9 R B, BE 6
RIEREHRABREMEEE, EETEHEHEMNRA P
BaP MM,
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