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GC/MS Analysis of Saccharin in Foods
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ABSTRACT — Analytical method for saccharin in foods was developed using gas
chromatography/mass spectrometry(GC/MS). Methylation with diazomethane, acetylation with
MBTFA, and silylation with MSTFA and MTBSTFA were compared. Methylation of saccharin
produced N- methylated saccharin as the major product and O-methylated saccharin as the mi-
nor one. Silylation of saccharin with MSTFA and MTBSTFA resulted in the formation of the cor-
responding O-silylated products, respectively. The derivatization of saccharin was optimized
with MSTFA. The ions at m/z 240, 255, and 166 were monitored to characterize saccharin.
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Table 1. GC/MS operating conditions.

Parameter Condition
Injector temperature 280°C
Transfer line temperature 300°C
Column temperature

Initial temperature 100°C
Ramp temperature 20°C/min

Final temperature 300°C for 4 min.
Carrier gas (He) 0.89 ml/min. at 100°C
Run time 14 min.
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Fig. 1. Total ion chromatogram and mass spectrum of saccharin.
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Fig. 2. Total ion chromatogram and mass spectra of saccharin-N-CH, and saccharin-O-CH,.
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Fig. 3. Total ion chormatogram and mass spectrum of saccharin-O-TBDMS.
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Fig. 4. Total ion chromatogram and mass spectrum of saccharin-0-TMS.
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AU A X)BkE-E 3] AsfM= 43T steric hin-
drance £ ¥7] wjFol| O-t-butyldimethylsilylation -3k
ojuit}. 3 O-TBDMS 9] silicon-oxygen 2S (p — d)
1 back-bonding™™ %l & AFL 3dlu Y7] WFE| N-
TBDMS 9] silicon-nitrogen A3 Bt} 733t A%HS star 9o
u)A ¢kAFE O-silyl ether & BAsln it} o2 $ AMY
& 9A] saccharin-O-TBDMS2] A&l A& Hu3s)
F3 9t

(2) Trimethylsilylation

Saccharin 9] sulfonamide group o th3} F =3} ¥r-g-9}
steric hindrance F&-S BQ13s}7] Y3t x3rje] =77}

methyl group BTh= 21 TBDMS group Bth= 2z
trimethylsily(TMS) group 22 X@ALS A FEA S}

Table 2. Characteristic ions of saccharin derivatives.

Saccharin Derivative .Retetxor.l Characteristic lIon (m/z)
Time (min.)

Saccharin-N-CH, 5.881 197(M") 169 132 104

Saccharin-O-CH, 6.944 197(M") 119 103

Saccharin-O-TBDMS 8906 297(M")* 240 179 166

Saccharin-O-TMS 7.238  255(M") 240 179 166

QA AgadEgeldE Ve aste.
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100000
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Fig. 5. GC/MS screening profile for saccharin in a drink.
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Alofe 2 4] MSTFA & Ad=ste] AE8ITE o] F=A|3}
WSO MTBSTFA 2fe] k3ol 4 33 shel 82
o] WA X (Fig. 4) o] TMS R A2] AFAHEH |
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groupo] HojzA AAlE Fo]Zojt}h miz 166(M’'-89)
molecular ion o4 O-TMS 7} "olz{ A AMAlgl o]0y
o] 712 saccharing] enol formolA] O-trimethylsilylation %)

52 WajFEy 9t 7e)2E saccharin®] sulfonamide
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4 B
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AEAE AIRAAA 20 nglg 0121}
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o) EAg S9le = YA

=Y
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e+ de fEA
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23l A28 B saccharing
ST A3 AFE AL REte] ST EYES A]7] e saccharin®} AT o2
AlebS Mt Saccharin®] methylation ¥HgolMe FAMEZAM N-
methylated saccharin, XA EBZA L O-methylated
22l O-silylated saccharin 2 kA oz AAgdr} 1"—1"} MBTFA o 2jg

saccharino] AYAI & L A] 2k

#Z3}a] diazomethane, MBTFA,
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