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Determination of Six Sweeteners in Children's Favorite Foods by HPLC-MS/MS
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ABSTRACT - A HPLC-MS/MS method was developed for simultaneous determination of six sweeteners (ace-
sulfame-K, cyclamate, saccharin, sucralose, stevioside, aspartame) in children's favorite foods. The procedure
involves an extraction of the six sweeteners with 50% methanol solution, sample clean-up using the Carrez clearing
reagent and filtering with cartridge filter. The HPLC separation was performed on a Hypersil Gold (150 mm x 2.1 mm
5 um) column using the water/acetonitrile mobile phase (95:5). Mass spectrometric analysis was carried out using the
TSQ Quantum Ultra operated in negative and positive ESI/SRM. With this method, good linear relationship, sensitiv-
ity and reproducibility were obtained. The spike recoveries of six sweeteners for 2 kinds of foods spiked into 0.4 mg/

kg ranged from 87.4 to 114.7%.
mination of six sweeteners in children's favorite foods.
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The detection limits were above 0.02 mg/kg.
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The method has been applied to deter-

12'11
[e)

Aol A= AR A

2)

5Pl ek

O

Al Hvlge] #4e a&aAazrea I, o)A
2O 58 043 HAe] AP AT ol FA N
ghort A% wutol Tk ALgE Y e H1E Anlm
3R A EE S Aushl BHE £ e dAEY
BT AR Ade] d4ls] s, o) 98
A% A4 WEH R Zhde] AA ZNEERT 58
HPLC/MSMSE o8-8 652 IlE eAS4HE 29
stanal gkl

ERIRI

Xier g 77

FEFLE Wakoe] oA BEH, spoleldlol =, 4
AGER, SaD @, 2] QAL S, B o} AuErE A}
Saisi 7 Pl AUYTIEE Tabe 13 O8], £

g HPLC/MS/MSEA S 918l potassium  hexacyanoferrate
(1) trihydrate (Wako), zinc sulfate heptahydrate (Wako),
I.T.Baker)S AHE-3FSATH
A2 (BRANSON 8200,
USAYE ARE-shith.

acetonitrile, methanol (HPLCE, |
s el B47] @k,
USA) 9 38k7] (Maxi Mix 1,

o
Fog



Determination of Six Sweeteners in Children's Favorite Foods by HPLC-MS/MS 119

Table 1. Formular, Molecular weight and Chemical Structure of 6
Sweeteners

. ) Chemical Relative
Sweetener Formular
Structure sweetness
O\\S/,O

AN
Acesulfame K C4-H4-KNO4-$ MK* 200
S o)

Cyclamate C6-H13-NO3S

©
Saccharin  CT-HSNO3S [ 7 Sam 300
P N,
S
o
a L wa o
Sucralose  C12-HI9-CI3-08 "~ 7o 7y @ 600
" o rd
AN
Stevioside  C38-H60-018 Lo 300
SRR
Aspartame  C14-HI8-N2-05 _ 180
EESUXH X BEEHFM 2P
S EFEES methanolg Y 0= 7h7h (100 mg/
5

MEHEH

/R g3 AR 10g, 50% methanol 25 mL¥} Carrez
clearing reagent 1, Il 2 mlS F5-87] 50 mlol] ¥32 wyl7)
B OAEEE 2S00 Speed, 2082 FEIT0. 25 5

0.20 um cartridge filters {38l LC/MS/MSE-A] }03 =3

PR

vl gE B4l 98] Accela™ LC systemo] H-Z-#
TSQ Quantum Ultra (Thermo Scientific)E AH8-8}9132, HPLC
272 Hypersil GOLD (150 mm x 2.1 mm 5 um) Z#-E A}
23t on ol EAC 25 water®} acetonitrile (95:5)8 ©]&
sk Rl A 2874 S8l dh &, 2@l A 10E7FA] linear
gradient® acetonitrile®] 80%7} =HE&E st (E7F §-A
s oS 208 7H4 acetonitrile S%E A SFHA] 0.3 ml/min
ol §&Ho=® FAMENAL AlEe 10ul FY3Y A&
g MS/MS ¥4 278 ESI (electrospary ionization)ol-2
3} vkal-e Melsldt). positive & negative mode|A] SRM
(sel ected reaction monitoring) W21& AHE-3tS] nebulizing
gas® A 27F2] collision gas B oFEL TRAE ARG
2 71E} MS/MS 2B spray voltage 3800 V, sheath
gas pressure 20 psi, auxiliary gas pressure 235 psi, ion transfer

capillary temperature 350°CE 44 sto] 24 8}5}9] 0},
Ty
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AFHnE EFEHe oR LC HES 37
A RaL Ay AEgErE U F ESIREA ol
S(H)RES} Fol () REFE ARESte] 7S] HEE A
o 2 A3} oA EE, AolFapH ol E, ATV ESR,
FAERL, 2EH QAR E0] H-dls Fol EEoA
of2ulrE ol RN 22 ARE HN, B4
Az HEEE 20)7] s MS/MS #4 A] SRM

(selected reaction monitoring) 7 =% ZF JEH=Z 7
- collision energyE A4 stod, zhzke] AR Tyl 2
A 271 AL A3 Table 20149} o] 7} 7F

A collision energy= oM BZHE(16, 34 V), Aol &
E3L, 24 V), A7HIUEE(20, 29 V), «rﬂ%zf_(lz V),
Z2EH] QAR (35, 25 V), oF2THEH(2S, 11 V)E ojuf Z}z}
9] parent ion, quantization ion, confirm ion o}Alld EZ
F(162, 82, 78 m/z), #olFZ o] E(178, 80, 96 m/z), 2H7t
AUFEH(182, 106, 42 m/z), FALZ 2 (395, -, 359 m/z),
22 B] @ A}o] (803, 479, 641 m/z), oF2=EH(295, 119,

Table 2. SRM (Selective Reaction Monitoring) transition of 6 sweeteners

Compounds Parent ion (m/z)  Quantization ion (m/z) Confirm ion (m/z) CE (W) Pol
Acesulfame K 162 82 78 16,34 Neg
Cyclamate 178 80 96 31,24 Neg
Saccharin 182 106 42 20,29 Neg
Sucralose 395 359 - 12 Neg
Stevioside 803 479 641 35,25 Neg
Aspartame 295 119 235 25,11 Pos
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Fig. 1. SRM (Selective Reaction Monitoring) chromatogram of 6 Sweeteners.
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Table 3¢l4] K uhe} o]

H2}] F4EE 87.40~106.93% O3 U= 99.84~114.7%
2 dwEor £2 348g BHivh A 599 A FdA
ol gF, AVHRIVES, FAEELE HPLCE 4
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Table 3. Recoveries and LOD of 6 sweeteners

Limit of
Compounds R’ Recoveries(%o) Detection
(mg/kg)
X Candy 10670 +4.72
Acesulfame K 0.9998 : 0.02
Cookie 101.52+3.45
Candy 103.15+5.19
Cyclamate  0.9999 ; 0.02
Cookie  97.87+£5.76
. Candy  103.56 £ 4.66
Saccharin ~ 0.9999 : 0.02
Cookie 9892 £5.90
Candy 114.73 £3.68
Sucralose 0.9997 ; 0.02
Cookie 106.93 £4.96
L Candy 9514 £2.78
Stevioside  0.9986 : , 0.02
Cookie 87.40 £ 2.39
Candy 99.84 £5.57
Aspartame  0.9991 ; 0.02
Cookie  94.78 £4.91
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No of detected

Item Sample No. Compounds sample Range (mg/kg) Standard
Acesulfame K - N. D. Not more than 2.5 mg/kg
Cyclamate - N. D. Ban
Saccharin - N.D. Ban
Cookies 5
Sucralose - N. D. Not more than 1.8 g/kg
Stevioside 3 2.52~10.21 Unlimited use
Aspartame 2 0.162, 0.547 Not more than 0.5%
Acesulfame K - N.D. Not more than 1.0 mg/kg
Cyclamate - N. D. Ban
. Saccharin - N.D. Ban
Candies 10
Sucralose - N. D. Not more than 0.58 g/kg
Stevioside - N. D. Ban
Aspartame 2 10.74, 15.26 Unlimited use
(N. D, : Not detected)
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