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Establish ment of a high-speed method with simultaneous determination of

multi-component sweeteners and preservatives in food
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WERAGARAEE— B BR#E(LC-MS/MS) , # 5
TRHEHMNERRT 6 FHAM(HEX BHMH. L
ZRERE THEHAAE) 5 AR (AR EE K
TN L BLERAT LA LM A A R LR R R EE
Tk, BBREH ARSI . 2P BEARKAERF R,
VA Shim-pack-ODS [I[ & 4 (75 LX 2.0 mm,1.6 pm) %
BL,PE-—10 mmol/L L@ & A RS ARM E BRI, F B
ST R R AT B AR S R P 69 BT AL AL
o, EREYNZ 6 RN A 5 BB N A AT RE
ENSSEEARERIFHLRERXZ,R >0.996, F 3 4n
AREM B 73.4% ~ 96.8% . 48 xF 4% £ 4 £ (RSD) £
1.6%~7.8%.
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Abstract; A qualitative and quantitative analysis method has been

&,

established forsimultaneous determination of six kinds of sweet-
eners (sodium cyclamate, saccharinsodium, acesulfame K, tri-
chlorosucrose, aspartame and neotame) and five kinds of pre-
servatives (natamycin, sodium benzoate, potassium sorbate, so-
dium dehydroacetate and sodium diacetate) in food by liquid chro-
matography-tandem mass spectrometry ( LC-MS/MS). The
sample did not need to derive and purify, directing ultrasound ex-
traction with methanol and water, separated on a Shim-pack-
ODS Il column (75 I X2.0 mm., 1.6 um), used acetic acid am-
monium (10 mmol/L)-methanol as the mobile phase for gradient
elution. The ionization efficiencies of target compounds in mass
spectrometry were analyzed for different mobile phases at same
time. The results indicated that the six kinds of sweeteners and

five kinds of preservatives showed a good linear relationship (R? >
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0.996) with the peak area in the range of concentration measured.
The average recovery of standard addition was 73.4% ~96.8% ,
and the relative standard deviation (RSD) was 1.6 % ~7.8%.

tandem
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(1) {8 3% 4 ¢ % $% Shim-pack XR-ODS 11T #k
(75 LX2.0 mm,1.6 pm) ;i 0.25 mL/min; #3E 35 C;
WA BB B s A A D 10 mmol/L 2 R 8% Vi W .
Hf BE e I £ #F :0.00~1.00 min,10% B;1.00~4.00 min,
10%~90% B;4.00~9.00 min,90% B;9.00~10.00 min,
90% ~10% B3;10.00~15.00 min,10% B;15.01 min, $fl
k.
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REEE, Ir L4717 LR R 58 AE K A o 4 o B
5 mmol/L Z 8% .10 mmol/L Z 8% .20 mmol/L Z &
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Figure 1 Extraction ion chromatography ofsix kinds of sweeteners (sodium cyclamate, saccharinsodium, acesulfame
K, trichlorosucrose, aspartame and neotame) and five kinds of preservatives (natamycin, sodium benzoate,

potassium sorbate, sodium dehydroacetate and sodium diacetate)

F 1 B EH AT & F vk A0 B R 5 40 43 1 TE AR B9 M

Table 1 The composition of mobile phase to influence on the peak area of sweeteners and preservatives

2H 43 44 Bk 5 mmol/L Z &% 10 mmol/L Z &% 20 mmol/L Z &4 0.1%HE—5 mmol/L Z &

e 56 148 74 112 61 472 31 296
RS 4 45 473 62 164 56 947 20 651
BRI 81 046 98 460 94 215 67 561
Joe 34 £ 40 731 55 086 48 064 29 469
1] Ft 52 476 76 583 69 868 36 985
=R 10 415 13 277 11 019 9108
i F R 50 186 63 042 54 264 48 012
2 RN 31 047 39 528 32 413 35 069
1L B R 4 24 058 30 471 21 965 25 493
& 2 29 346 36 297 27 431 30 129
X Z R4 15 435 19 872 13 073 16 046
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BRI ) B i F AR ROR S 255 43 H B BE—10 mmol/L 2
PR i R Ay U Bl AR B A PR — A VR B Y £ R BV TR
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BEBF s 0 F IR RR B R UG f 8 T M-K RS BE B 5 %)
F BT 30 B A = SR N A Ok UL B E T M-
H{EREEE 7l B8 7 Ui 7 MRM A 3
PAk BB TR T EM R T QL WA R Rl
JE(CE) Q3 Wi AT i, M fb 45 SR W3 2. 7€ Pro-scan 44
e i R SR 3 5 1T A o I B R Y F BT 4 S AR
Wo_RTEF HPhFEmARENETENERSE T,
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2.5 EREMBEE

AT T b B AL 3% BT Ok AR TR N AT ORE R
3 L RURE S 7R A ERE AR A 3 el B S vk R A e
WA 1) 0 837 T 390 A 9 VS A b A 3R 38 A% 4 R AT A [l i
R B I AE 6 U, 5538 Jin 57 34 [0 fig
FUAH X AR D 25 45 R W26 3. AR 3 AT LUE - 6 Bt
RS FN 5 i[5 15 ) A - 35 Bl SR AE 73.4 26 ~96.8 % . AH G
PRUEDR 257 1.6 Y0 ~7.8% . 2% J5 ¥k V0 HE B B FORS %5 2 3
i 2 22 5 B 40 T i 2K
2.6 FEMLMSEE MK HR

XF 6 AT R S5 B R R Y B R VR B AE 10 ~
1000 pg/L MRS AR HEE AT T E . B3 T — R 75
JoR k8 O 8 LA % R R0 R B S R 1 € i e T AR oy
SN AR L LA TR S0 B 0 Y B R R e Cpg/ 1D R
B AR AR VRS A 7 B DL 10 i 5 e L (S/N Z=10) %
o B S A S TN BT R AR D T B R R (LOQ)
FREN L PEYE L | H O R e R R RIE = R
R4, RERYLERRRE AARRER?)AERTE0.996
DL b GRE SRR B0 0 25 AR R P X 11 R RS
FERIRHN 1.52~5.04 pg/kg.
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Table 2 The retention time and MS parameters of six kinds of sweeteners and five kinds of preservatives

Aoy AREEE/min ERET EVEET Ql WAFHE/V  RifEHEE/V Q3 HiAFHE/V
iy 3.43 178.00/79.00 178.00/79.00 19.0 28.0 29.0

181.80/142.00 19.0 31.0 12.0
WA £ 2.70 181.80/142.00

181.80/61.90 19.0 23.0 22.0

162.00/77.90 18.0 32.0 29.0
T 1.45 162.00/77.90

162.00/82.00 18.0 16.0 12.0

293.10/200.10 21.0 16.0 19.0
iy 3 L 4.07 293.10/200.10

293.10/261.20 21.0 12.0 27.0

377.20/200.20 26.0 21.0 19.0
21t 4.91 377.20/200.20

377.20/345.20 26.0 14.0 22.0

395.05/359.00 19.0 11.0 23.0
=i 3.90 395.05/359.00

395.05/361.10 19.0 10.0 16.0

664.40/602.10 24.0 12.0 28.0

664.40/421.20 24.0 18.0 27.0
AR5 E 4.81 664.40/602.10

664.40/439.20 24.0 17.0 19.0

664.40/137.05 24.0 30.0 23.0
ZEH R A 2.27 121.20/77.05 121.20/77.05 22.0 15.0 28.0
1) F4 ik 3.00 111.20/67.10 111.20/67.10 20.0 13.0 24.0

166.80/83.00 11.0 16.0 30.0
A 2 R 3.16 166.80/83.00 166.80/41.00 17.0 32.0 11.0

166.80/123.15 11.0 13.0 20.0
WL R 5 0.61 141.10/58.95 141.10/58.95 26.0 13.0 20.0




&M | Vol.36, No.l

BAEZ RGPS HES KT EHEERENES EOET

£3 TEEMSD 6 HMIABRFF S WP ERNE K RINBEERLS

Table 3 The results of the recoveries and RSDs of six kinds of sweeteners and five kinds of

preservatives in different foods (n=3)

. YOEL NGRS IO XD KEaR
A 455 N /ng
g%/ %  RSD/% W%/ %  RSD/% mlgg%/%  RSD/%

50.680 94.6 5.6 91.5 4.3 80.7 6.1

H % 101.360 93.5 4.7 95.6 3.9 84.9 5.7

202.720 87.5 3.4 90.3 1.6 76.8 5.4

49.110 90.2 6.8 87.6 3.8 85.7 7.3

RS 98.220 96.1 5.1 91.6 4.9 90.8 5.7

196.440 89.4 4.5 85.4 2.9 91.7 6.1

100.460 83.7 5.0 81.6 5.7 78.5 5.4

e X3 200.920 91.2 4.1 86.8 4.6 82.3 4.8

401.840 93.8 3.2 92.1 5.1 87.4 4.5

64.628 85.4 4.8 80.3 3.8 83.1 3.9

o] 307 2 129.256 81.7 5.4 84.7 4.9 90.5 5.6

258.512 89.8 3.2 87.6 4.1 87.6 4.3

68.244 91.7 1.6 85.9 6.7 86.9 7.1

21 F 136.488 93.4 3.5 81.6 4.3 81.4 6.4

272.976 96.8 2.7 89.4 5.1 90.5 6.7

232.848 78.5 7.4 75.4 7.8 73.4 7.6

= A 465.696 80.2 6.1 81.6 6.5 79.9 5.9

931.392 82.7 5.6 78.3 5.7 86.3 6.3

43.790 85.6 1.6 82.3 5.4 83.9 4.9

9 fib 55 %2 87.580 91.4 5.1 86.9 4.8 86.7 5.2

175.160 90.2 4.3 92.5 3.9 89.6 5.6

116.357 78.5 6.9 75.7 7.3 76.7 7.1

SRR 232.714 80.9 5.6 79.4 6.4 81.3 6.0

465.428 86.1 4.7 83.9 6.8 85.6 5.6

57.063 81.7 5.7 78.3 6.4 75.4 6.1

1L B R 114.126 85.3 6.3 83.2 5.5 81.1 6.7

228.252 89.5 5.1 80.6 5.8 85.6 5.6

106.470 76.3 5.9 73.8 6.5 75.9 5.7

WA Z R 219.940 83.9 4.8 76.5 5.9 80.5 6.3

425.880 87.0 4.3 81.3 5.5 78.6 5.1

110.563 78.3 6.8 74.7 6.4 76.1 5.9

XL R 4h 221.126 82.5 7.1 79.9 5.8 80.3 6.1

442.252 85.1 6.3 78.0 5.1 83.7 5.0
3 &k 25 4153 TR 90 A5 10 90 0 O 0 0 o S
. - TR SO A 0 HR I T 3 TR B A P A R
i85 R il HPLC-MS/MS 4} 07 4% AL 25 4 B I T " " " 3

RO TS Y 2 B RE %'Jﬁﬁiﬁlﬂéﬁaﬁﬁamlﬁiﬁ\*
P R R S A AU A R A
P 2 21 03 AT — WAk E 1k S

w o BETE B 19 20 I [
BT — R

KA 3 AN 9718 AN a2 G iR S R
MR R R DAL B B S PR B L R B 5 F
Bij JE 30) R AT AE Pk LGB 0 B E 23 BT O s K AL
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Table 4 The calibration curve’s parameters six kinds of sweeteners and five kinds of preservatives
5y LM/ (pg - LD [EVEpx R? ERR/ (g s kg™
HEE 10~500 y=169.42—1127.5 0.999 8 3.47
WK A 10~500 y=95.32x+8 965.9 0.996 9 3.57
YFEE 10~500 y=2383.50+2 364.0 0.999 4 1.26
o] S8y 2 i 10~500 y=214.70—694.5 0.999 3 1.52
21 10~500 y=540.020—178.7 0.999 7 2.28
=R 20~500 y=4.6x—559.0 0.999 2 3.89
EAL(IR S 10~500 y=24.9x+411.9 0.999 4 4,09
A RN 10~500 y=67.3x+13.8 0.999 1 1.65
1AL R 20~500 y=20.20+512.5 0.996 1 4.23
WA RN 20~500 y=130.22—2 533.7 0.998 5 5.04
W RN 20~500 y=056.8x+423.7 0.999 6 3.90
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