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Simultaneous determination of eight artificial sweeteners in flavorings by HPLC-MS/MS
RUAN Li-ping, CAI Mei, JI Wen-liang, MA Yong-jian

(Jiangsu Provincial Center for Disease Control and Prevention, Jiangsu Nanjing 210009, China)

Abstract: Objective To establish a HPLC-MS/MS method for simultaneous determination of eight artificial sweeteners
in flavorings. Methods The artificial sweeteners, including acesulfame-K, cyclamate, saccharin, aspartame, alitame,
neotame, sucralose and neohesperidine dihydrochalcone were extracted with water and the water-soluble macromolecular
compounds in flavorings were precipitated with methanol. The supernatant was cleaned-up using aluminum-N cartridges and
separated on a C,4 column using 10 mmol/L ammonium formic acid/acetonitrile as mobile phase and then detected by
HPLC-MS/MS using multiple reaction monitoring ( MRM ) in negative ionization mode. Results The calibration curves
showed a good linearity with correlation coefficients >0.990. The linear range for saccharin was 0.05 -5 pg/ml, 0.1 -
10 wg/ml for sucralose, and the other sweeteners was 0.01 — 1 pg/ml. The average recoveries were from 82.7% to

117.9% , and the relative standard deviations (RSD) were from 0. 6% to 10. 6% . The detection limits for liquid and semi-

solid sweeteners were from 0. 01 to 0. 1 mg/kg and 0.1 to 1 mg/kg for solid sweeteners. Conclusion The method was

specific, sensitive, easy, fast and suitable for the confirmation and quantification of 8 artificial sweeteners in flavorings.

Key words: Artificial sweetener; HPLC-MS/MS; flavoring; food additive
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Table 1 ~MS parameters for 8 sweeteners in MRM mode
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Figure 1
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Table 2 Linear ranges, calibration curves, correlation coefficients(r”) of 8 sweeteners

kA 2 L/ bR K TAEMZ ()
i) e o [T . g
(mg/L) R VAR R F [ 44 R [ % 1R A
. 0.01 -1 = —227 +1204x y= —867 +2197x y =35352 + 1993« y = — 1545 +1335x
* ' (0.993) (0.996) (0.994) (0.995)
S 0.01 -1 y= —2961 +420x y = —3488 +845x y= —548 +684x y= —2423 +393x
= : (0.993) (0.993) (0.995) (0.994)
-~ 0.05 -5 y =3878 +157x y= -506 + 128 y=7011 +152x y = 15728 + 146
" : (0.994) (0.995) (0.994) (0.992)
. 0.01 -1 y = 1238 +1088x y= —2664 +876x y=2018 +901x y= — 1457 + 886
7 : (0.995) (0.997) (0.996) (0.997)
—— 0.0 -1 y =77029 +6616x y =509242 + 12858« y =403126 +25151x y=112132 + 11952
: : (0.996) (0.992) (0.987) (0.989)
- 0.01 -1 y= —1165 + 1416 y= - 10836 +1792x y =4536 +2577x y =3181 + 1409
- : (0.995) (0.992) (0.991) (0.998)
o o1 -10 y =1247 +33x y =24583 +20x y =26781 +22x y =2642 +34x
(0.991) (0.991) (0.983) (0.986)
B y= —6929 +3154x y= —7849 +3177x y =6338 +3224x y= - 10471 +4628x
Y AF A 0.01 ~1 )
LR (0.992) (0.998) (0.996) (0.998)
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Table 3 Limits of detection( LODs) ,limits of quantification( LOQs) ,recoveries and relative standard

deviations( RSD) at three spiked levels of 8 sweeteners(n =6)

g 31 LOD " (mg/kg) LOQ " (mg/kg) Hn g — (qzlijlﬁll-]&}‘_ +RSD) /% -
(mg/kg) YA R A 2 T R PR R 7] A R K
i 0.01 0.03 10 85.6+7.7 90.7 £7.1 82.7 2.5
1 110.6 3.9 99.4 +£10.0 116.0 £5. 1
0.1 96.6 1.4 96.7 £7.2 99.8 £1.0
IS 0.01 0.03 10 92.9 8.3 103.7 9.2 100.6 7.5
1 108.2 £5.2 101.1 3.1 101.3 +8.3
0.1 102.7 £6. 4 97.0 0.9 97.5 5.1
i 0.05 0.15 50 80.6 8.6 88.5+7.4 105.3 +3.7
5 116.0 4.4 105.6 +6. 8 107.6 2.7
0.5 98.1+0.6 96.1+1.7 95.4+1.5
ol 34y £ 0.01 0.03 10 108.1 £10.6 103.5 £5.0 85.7 £5.0
113.0 7.8 100.2 +7.8 100.8 7.6
0.1 104.0+7.8 100.1 +3.1 98.6 +4.1
W] 3 0.01 0.03 10 96.3 £10.5 80.9 +8.8 84.2 +3.3
112.4 £5.0 109.6 4.7 99.9+8.4
0.1 97.3 3.4 91.5+5.8 94.7 £4.1
21 Fit 0.01 0.03 10 117.9+7.9 98.2 £6.0 101.9 +8. 4
1 95.7 +6.7 98.3 6.4 99.6 +9.1
0.1 105.0 3.2 101.3 +6. 1 100.7 £2.7
= A 0.10 0.30 100 90.6 8.8 97.3£9.0 90.8 £5.8
10 88.5 +10.6 90.4 5.7 110.4 +4. 4
1 100.7 £5.4 94.9 +4.4 88.2+2.8
AT B A A B 0.01 0.03 10 108.0 9.6 95.7 +6. 1 95.2+7.2
1 95.3+7.6 104.2 +6.6 98.2 £5.9
0.1 101.3 £1.7 98.5+7.3 100.5 +4.6
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TR R R i R AR R ) R T B B S SRR AT AT R R O R R R R0 0 £l A A O B 3t
THARZFR,
3 &g
P N Y — \ N };‘ N
AHFSCHE S 9 HPLC-MS/MS 3 AT [s] i 46 911 /%j”ff R s b
. D] she AR 36 [ B 5 ik g SR
]] 1 AN ﬂ Q:b
RS 8 B N T & A FH R 7, DA SE PR AE 5 1Y K6 1 & (L I 2. GB/T 20903— 2007%% LR ST. o
WOk F ARk B vkom | R ¥ R R S AL B T B AR AL 2007
B A T 45 2R R IR R RS B AR, R [2] shas AREEME TR TS GB 2760—2011 £ & 7 i1 6 i 1L



Bl e 0 A2 B W K i A b LRI R R B e —— i R A

—335—

AR (ST dbat b EARE B RHE 2011, [10]  F&M, i, MRIEAT , 55 . w800 €0 315 - 53 156 BT 3% vk 0 4 4
Zygler A, Wasik A, Namies’nik J. Analytical methodologies for Wy 5 AN T A AR [T]. %, 2010, 28 (6) :
determination of artificial sweeteners in foodstuffs [ J . Trends 749-753.

Anal. Chem,2009,28(9) :1082-1102. [10] SR, Eutdr, B E 2. 8w WA 6 3% 5k 8] i g
X, S v B e R ER R A I T i [T . o R R R W6 PR EITR BT RS LT ] B S AR BRI,
2011,36(3) :1-13. 2012,29(5) :670-675.

LA SRR KR B N T B AR TR P A S B AR B 5T [12] YANG D J,CHEN B. Simultaneous determination of nonnutritive
JER R LI]. =1k T.,2010,37(4) :49-53. sweeteners in foods by HPLC/ESI-MS[J].J Agric Food Chem,
HA B, EWIER, IR DY, SRR OO €3 TR R 2009,57(8) :3022-3027.

WESEr Ry 7 RS HI S 2 FhERMRAI (T ). o E A S PR L, [13] Greulich K, Alder L. Fast multiresidue screening of 300 pesticides
2013,25(2) :155-158. in water for human consumption by LC-MS/MS[ J]. Anal Bioanal
BPAR AR, TR AR A VRO £ 1 A5 15 BT 7R ) I E Chem,2008,391 (1) :183-97.

W 4 ROt eR A Oy SR ST (7). b R i, 2011,228 (3) : [14] Gilbert-Lépeza B, Garcia-Reyesa J F, Lozanob A, et al. Large-
156-158. scale pesticide testing in olives by liquid chromatography-
XIGEET, TR, XUHR B, 45 8 OB (0 3% - HP 3 BT % 125 00 5 & electrospray tandem mass spectrometry using two sample
o6 RN T A RCEH BRI [T ], A4, 2010, 28 (11); preparation methods based on matrix solid-phase dispersion and
1020-1025. QuEChERS[J].J Chromatogr A,2010,1217 :6022-6035.
TFHUE T A T A R A IR O A (S R R BT [15] MRS BEZE G 2. GB/T 27404—2008 5255 % T i 74 il

WU E R Py 3 A EE kG [J]. 3%, 2011, 29 (6):
554-557.

EBRHKS F ik
il gt 325 DU 72 B WK g B P - R ) 7

G B S BRI [ S ] dbat: o [F A5 v i Rtk ,2008.

WiEse, 2GR R
(BT HRMIAG P, LA ##E 226000)
H E.AWM 22 TRARWALHES EKRMBE A NaOH %k A K Mk o SRk 0 2 3 4 K i B & b L-% 1
#.# (L-Hydroxyproline , L-Hyp) 4% . it ¥ #H%E T 10 ml KMAE P+ A 6 ml 2.5 mol/L NaOH &k £ 110 C
AT A2 h, KRR L-Hyp 28 TRAKE LS = F KA K FER B ERLE% S, £ (558 £2) nm 4 7
RABREE, BB ERKEBEHT,EH EGEBRER0~10 pg/ml(r=0.999 3) ,# HFR 1.35 pg/g, # &l
Z# RSD £ 1.0% ~2.3% , Az =i F 4 88.7%~96% (mAz% A 30 mg/ke) . G518 0388 i %, A i ik o9 K R
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Determination of L-hydroxyproline in hydrolyzed animal protein based on alkaline ydrolysis
YANG Qing-hua, SHI Yu-kun, SHI Yi-lan
(Nantong Center for Disease Control and Prevention Jiangsu Nantong 226000, China)

Abstract; Objective To establish a method based on alkaline hydrolysis for determination of L-hydroxyproline ( L-
Hyp) in hydrolyzed animal protein, in which NaOH solution and polytetrafluoroethylene ( PTEF ) hydrolysis tube with
cover were used. Method The sample was hydrolysed by 6 ml 2.5 mol/L NaOH soultion in 10 ml hydrolysis tube and
heated in the oven at 110 C for 2 h. The hydrolysate of L-Hyp was oxidized by chloramine-T and then reacted with
paradime thylaminobenzaldehyde to generate red complex. The absorbency was determined at (558 +2) nm. Results

Under the optimal conditions, the calibration curve was linear in the range of 0-10 pg/ml with detection limit of 1. 35 pg/g,
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