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Distribution of artificial sweeteners in rivers throughout Osaka City
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Abstract

,29~34 2017

A simultaneous analysis method of five sweeteners (acesulfame : ACE, saccharin : SAC, aspartame :
APM, cyclamate : CYC, sucralose : SUC) by high performance liquid chromatograph with tandem mass
spectrometry (LC-MS/MS) after solid phase extraction (SPE) was applied to water samples from rivers
throughout Osaka City. The present method was modified with respect to two points of previous method. The
elute solvent in SPE was modified from methanol to 60 % methanol-distilled water. The ion mode of APM and
SUC in LC-MS/M S was modified from negative mode to positive mode. The detection limit of APM and SUC
was enhanced tenfold after method modification.

The water samples were collected in twenty points from rivers throughout Osaka City. Three sweeteners
(ACE, SAC and SUC) were detected in water from almost al sampling points. Concentration ranges of ACE,
SAC and SUC were 0.1-5.6, <0.01-1.1 and 0.13-3.9 ug/L, respectively. High concentrations were detected at
downstream sites of the sewage plants operated by Osaka City and Osaka Prefecture.
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Fig.1 Sampling Points in Rivers throughout Osaka City
1. Komatsu Br. 2. Chifune Br. 3. Imazu Br.

4. Kyobashi Br. 5. Tokuel Br. 6. Shimoshiromi Br.
7. Tennouden Br. 8. Minamibenten Br. 9. Shiromi Br.
10. Sakuranomiya Br. 11. Tenjin Br. (R)

12. Tenjin Br. (L) 13. Daikoku Br. 14.Kasugade Br.
15. Tenpozanwatashi 16. Jinbeiwatashi

17. Senbonmatsuwatashi 18. Funamachiwatashi

19. Down Stream of Suminoeoohashi Br.

20. Honmachi Br.
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Table 1

18-63%

Table 1 Recoveries(%) of Five Sweeteners by

using Three Different Solid Phase
Cartridges
HLB Cis PS-2

ACE 39.7+6.6 2.310.3 34.0+4.7

SAC 18.2+0.4 8.7£1.2 58.5+5.6

CYC  62.8+8.0 6.0£t0.4 56.6+5.5

APM  117.4+133 103.6+7.8 139.9+13.9

SucC 72.5+8.0 57.3+3.9 86.0+7.0
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Fig.2 Effect of Methanol Ratio on Elution Ratio of
five Sweeteners from HLB Cartridge
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Table 2 LC/IMS/MS Acquisition Parameters in MRM

Mode
IM M1 M3 CV CE Range
pg/mL
_ACE () 162" 8 24 16  00001-1
_SAC () 182" 106 36 __20 000051
_CYC () . 178* 80 40 20  0.0001-1
APM () 2937 261 24 10 0.002-1
L (+)._2952 120 20 30 __ 0.0001-0.05
SUC () 3957 389 26 14 0.01-1
(+) 419° 239 30 20  0.001-0.1

IM: lonization Mode CV: Corn Voltage

CE: Collision Energy

Range: Range of Concentration in Calibration Curve
*1: [M-H]" *2:[M+H]* *3:[M+Na]*
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Table 3 Recoveries(%) of Five Sweeteners from
Didtilled and River Water

_ River River
D\'Aﬂle?d Water Water
St.3 St.10
ACE 78.0+1.0 90.7+4.5 83.8+2.0
SAC 54.5+8.5 71.6+3.1 71.7+1.4
CyC 68.3+4.7 3.6£0.5 68.5+2.8
APM 73.2+4.0 78.815.6 85.6+2.9
sucC 90.7+6.8 57.242.9 63.3+3.5
(n=3) ACE APM
suUcC 78% 73% 91% 70%
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Table 4 Concentration Ranges(ug/L) of ACE, SAC
and SUC in River and Estuary in Osaka City

ACE SAC SucC
River 0.10~5.6 <0.01~0.47 0.13~3.9
Estuary 0.11~5.4 0.021~1.1 0.14~2.3
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Fig. 3 Distribution of ACE(A) and SUC(B) in Rivers throughout Osaka City.

o : Sewage Plant Operated by Osaka City
o : Sewage Plant Operated by Osaka Prefecture
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