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Abstract: Arabinose, galactose,-glucose, xylose, mannose and fructose are the six major water-soluble monosaccharides in the main
stream smoke of cigarette. These sugars were separated and determined by high-performance anion exchange chromatography with pulsed
integrated amperometric detection. Soluble sugars of the main stream smoke trapped in a Cambridge filter were extracted with 20 mg/L sodium
azide by ultrasonic wave for 45 minutes. Six sugars were effectively separated by using 2.5 mmol/L NaOH as eluent on an anion exchange
column -CarboPac PA20. The detection limits were between 2.47~9.82 ng/L and the linear correlation coefficients were above 0.999 in all cases.
The intra-day and inter-day precision were below 5.0% and 6.9%, respectively. The recoveries of three spiked levels ranged from 97.1% to
102.4%. T he established method was successfully applied in the detection of cigarette samples of various brands. The total contents of six sugars
within the tested samples were 36.17~119.5 pg/cigarette. Fructose had the highest content with the values between 24.63~74.66 ng/cigarette.
And glucose showed the second highest content, which took up 8.09 to 38.09 pg/cigarettes. Both fructose and glucose accounted for
90.5~94.7% of the total contents of sixsugars.
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Table 1 Quadruple waveform for carbohydrate detection

(Ag/AQCI reference electrode)

B 18] /s LAtV AR
0.00 +0.1
0.20 +0.1 On
0.40 +0.1 Off
0.41 -2.00
0.42 -2.00
0.43 +0.60
0.44 -0.10
0.50 -0.10
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Fig.1 The chromatogramof six water soluble sugars ina mixed
standard solution (a) and the mainstream smoke of a cigarette
sample (b)
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Table 2 The comparison of the effect of ultrasonic extraction

and mechanical shaking extraction (ng/cigarette)

X FHhFER AB B IR
T 4540 4 2.36 2.93
F5UHE 0.34 0.51
S 26.12 34.30
AAE 1.93 2.24
HE A 453 5.37
R4 53.52 66.73
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Fig.2 The contents of 6 water soluble sugars in different
extraction time
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Table 2 Linear equations, correlation coefficients and limits of

detection
A Ko AR X FHr ER/(ngl)

#4448  y=0.0051x-0.0260 1.0000 2.47
F 348 y=0.0045x-0.0045  0.9998 4.10
#EHHME  y=0.0046x+0.3164  0.9993 3.31
RAE y=0.0041x-0.0053  0.9996 3.06
H#EAE y=0.0033x-0.0424 1.0000 5.14
A y=0.0018x+0.0567  0.9997 9.82
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Table 3 Recoweries of 6 sugars from sample

" Y ek B (ugll) M &2 A N (uglL) e AR B 1%
(pglL) 1 2 3 1 2 3 1 2 3
FT4ifa%  505.637 134.066  401.400 711.936 639.600  919.500 1221.841 99.9 1031 100.6
F4L8E 40270 27473 82253  145.889 68.150  122.333  181.706 1015 998  96.9
#EAE 3077978 859.441 2573.200 4563.930 3958.370 5718.089 7539.031 1024 1026 97.7
A A 123578 51.948 155530 275.862 175.040  281.407  398.485 99.1 1015 99.7
H%EHE 934426 120.879 361910 641.910 1055.043 1298.435 1594.087 99.8 1006 102.8
R#E 8803587 2014.386 6031.100 10697.100  10848.133 14969.600 19504.496 1015 1022 100.0
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ug/3. TE 6 Pl BRI, SRR e,
SRV 24.63 ug/3~74.66 ng/37, HONE EIRE,
S EVUREA 8.09 ug/3~38.09 ng/37, IXAIHE ki
PEBE —FEc L LA SRS A 208 2 e I OO L,
TR AR P rb SFRERIR A0 S & 7 6 PRI TERE
S 90.5~94.7% 2 8]
4 REMBEERERES D 6 MCREEUELR
(ng/cigarette)

Table 4 Representative determination of 6 sugars in cigarette

samples
%5 — p‘w,~%%?§ PEETEe—— .
Frizfass F45L8E REHE KHE HEHE R4
#01 172 046 3648 048 4.44 63.08 106.66
#02 133 048 3442 0.62 3.03 56.44 96.32
#03  1.37 036 2599 025 3.09 5237 8343
#04  1.48 0.34 1898 0.28 4.03 59.53 84.64
#05 151 041 2844 032 476 68.89 104.33
#06 157 041 3321 0.88 261 64.06 102.74
#07 180 047 2226 092 312 56.28 84.85
#08 0.77 0.17 8.09 041 210 2463 36.17
#09 1.20 028 17.79 046 226 4332 6531
#10 1.35 0.39 1994 055 354 4845 74.22
#11  1.03 027 1389 029 178 3530 52.56
#12 163 030 2583 0.66 2.05 53.99 84.46
#13 145 0.27 2280 0.77 222 5163 79.14
#14 247 041 3015 101 1.93 ' 57.42° 93:39
#15 195 045 2698 0.78  4.64/ 71.99 106.79
#16  2.39 041 3033 1.01 - 208 5890 95.12
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