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The method for determination of sodium cyclamate
in food with complex matrix '

ZHAN Jia, YU Xue-jun, JI Hong, QIU Ya-jun, LI Zuo-qing, XIE Dong-hua
( Ningbo Entry-exit Inspection and Quarantine Bureau of P. R. C, Ningbo 315012, China)

Abstract: A simple method was described for the determination of sodium cyclamate in complex food, by gas
chromatography with FID detection (GC - FID). The sample was extracted by water, was centrifuged and treated
with hexane, defatted with hexane, then the extracted was derivatized with 5 mL of 50 g/L sodium nitrite and 5 mL
of 100 g/L sulfuric acid for half an hour. With the confirmation by GC/MS, we can know that sodium cyclamate
was derivatized into nitrous acid, cyclohexyl ester at last. The method detection limits were calculated as 1.5 mg/kg
for sodium cyclamate based on a 10 g sample, with the ratio of sign to noise (S/N) more than 3 times. The methods
was validated with blank samples fortified at 2.5, 5, 25 and 50 mg/kg, the mean recovery is (80.89 +9.63) %
the coefficient of variation was 12.10% . Therefore, the method is very useful for the quality surveillance of food
with complex matrix.
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1.1 SEZwf

A& Fattahl i, HERFERFRRE 200 pg/ml), ES A GRS, 100 g/L HHER .50 g/L HY
WASEREAI R A ATt , EFRIBK
1.2 HmiabzE

FRERE 4R B & T ot Mkl & 10 g E 0.01 ) BT 50 mL EZEE.OEF,ITA 40.0 mL 4K,
12 30 min, #A IR A2 min, 4 000 r/min &.0> 5 min, W EEWIHMA 5 mL FC &, BIRES RS
2 min,4 000 r/min &0 5 min, FEHHLAAGE, BE 25.0 mL /KA, 5B 3] 50 mL 508 (FBERELEEA
40/25) o [ B LE I SEIIA 50 o/L BT EREH 5 mL.100 g/L AIBEAR 5 mL, k¥ ST 30 min J5 , ALA
5 mL IF C B3R B, I8 HEIR S 1 min,4 000 r/min 2.0 2 min, B EE R AL .

1.3 SAHEE S & ’

BiA Sk dar il 2% (FID) 9 HP6890 S AH 15X, &34 : HP - 5(30 m x 0.53 mm x 0.88 um); #£iR
KRR HE A0 80 CA#HF 2 min, P 10 °C/min BBFFHEE 100 C,1##F 4 min, /5817 180 CIRHF 2
min; HRE CREE : 170 C MR =0 A TR A, A TR EER 6: L HE AR &0 2 pl; 2K.:99.999% 1= 45 He; It
& :4 mL/min; FID {&/F :260 °C; N, B™:30 mL/min.

K H Agilent5973 S B, (0154 HP - 5(30 m x 0.25 mm x 0.1 pm); HE B R HBRIF TR 9112
50 CHRFF 2 min, LA 10 C/min F/FHHREE 100 C, 7% 4 min; #AE TR 170 C Aot se = ¥
e 1 pls 30:99.999% = 46 He; R & : 1 mL/min; BS54 8 IR : 170 °C; SCAN =3, B FI iR
2 min.

1.4 il B A0 B 2

BURHER K 10,15,25,50,100,250 F1 500 pg T £ F B IXE 1, % 1.2 WA BT HENE
2 ATINE 3 IR, LA E 3 R4 5 ok i 2 SR PR o 35 A 1 me/mL R AT A F= ) A TS0 BK
At

Hzs AR 10.00 g, 23 BUANAGH & RARME 25,50, 100,250 F 500 pg, SERIES 2 min % 1.2 BFE
b3, RIS IMBAHSEMIHE RRER TR E FELOE R, NKE 25 mL ZIELL, FFRBTE,
THE H T AR O T AR LA, 3 AT BRAB Bk (40/25) 345 i [ 2, 315K iy S 24 [ e e fn s S R 8,
BMEREER 3~6,

2 4

2.1 HHERCOREAT AR R BR

SEH R ER TR IHE R R SRS BRI, USIERT 3 BELSEEF RN,
XFF 10 g RES, HIRIFHER 15 pg B, EYEE > 3.0 F 3 pg/mL ARMES, EMEH, > 13.0), TMHATZE
10 g BER BN 10 pg BB HL <20 B, RTF 10 g BRI BRI BR B E 4 1.5 me/kg, Q0B 1 BF
7N, 4 GC/MS %58, fiTAE 30 O 5 WS BR B (451E B3 1 98,82,67 1 55) 6
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Fg.1 The gas chromatogram mass spectrometry of

sodium cyclamate after derivatization

2.2 [EigE
ANKER I E W BRI E H 62.55% ~ 106.71% , FX FIUZ 4 (80.89+9.63) % , AR A
¥k 12.10%(F 1),

x1 HERNHORENELSR
Tab.1 The recoveries of sodium cyclamate in food with samples fortified at 2.5 — 50 mg/kg

HLAR

s Bk R—KPHPHERE SRRK  PHRKR  EESR
2.5 2. 2% ,65.56% ,%4.29% ,76.52% , 78 .69% ,92.31% (79.39+11.30) % 14.14% (80.89+9.63)% (12.10+1.41)%
5 71.51%,73.46% ,80.26% ,78.0% ,95.64% ,74.49% (78.9+8.78)% 11.12%
25 80.10% ,73.19% ,90.43% ,79.38% ,75.89% ,62.55% (76.92+9.17)% 11.92%
50 106.71% ,87.53% ,89.31% (94.52+10.59) % 11.21%
3 g

FHER KB SR, BAUEE A, 5 WREER SN, 4 R 5 ¥ & B 2 O 6 S AF R B 1 4
GC/FID #ril 2], %o T E IR it (AN BT A = B0 s TR il ) L R FLIE © e e AT AE P IR Z B R R
W FNER > 2 AR B B S, AT LA B T 4 2% SR TS e B A, FF T LU % BRI T30, 4
Wl B AL A PR R S R SR R AT A P R AT IR C e BB W & B PR A . R
REARARSF FHE B R HEALT , R A R S E R A YRR M B 0T . X T AR & B R Hk: i)
[FIFEE & (BN INR IE C A iy AL,

iR AR R R, —IBCRT LB RN R IR FU B AN R Pt A . AR SLBR AT 501 A
SIS, B EARREERENS . BEAEE RN 6:1 ARAE, BIERE. 3T 10 g FFREY
BARKIFRH 1.5 me/ke, (UL > 3, B YR8 & EARMET 1.5 mg/kg B, RA S BAG M, 7T 51
5814, A% FICHR[31RAIES F% RP-HPLC ik, REUERE T 30 2. B FRFETHREN, Ik
FrEER , U3A BE— B AR BRI PR ¥ J1 . SCER[S )48 T R &3O A J5 , R AR A YO0
MEH HPLC ST, AR K 0.4 ~ 5 mg/kg, FATT B T ARAG U PR B2, (HE BT A3 T ¥ A A AR J5 6 181
B R A WA B SRS . B Tl 0 AR S AT AR AT R I e 45 R AR, iR AR R oK
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ARG IR SR TR SOk B EoRITHE B, & DIIRHER Wit R S it i AR E, B 5
R K MAEEAEEWKIE. T2, BRI E , SR %A S ERE M RE SR, T 5
PR AT L 06 T8 A EE A, 3 AR B O3 H BB . S5 SRR B 4 /K 35 m #Y [ad ig 28 3 [ 2
62.55% ~ 106.71% , -3 AR H7(80.89 +9.63) % , FHA T REH 12.10% , A F/KF KA F R
INTF 15% K6 % E BRI

AFHEILEARGE FeF itk A EREEEE R E R B P Ik E T E R R ER,
TR R TR, BINERELS AR ESARIE, A5, REEH RN ZF-BoRBOER, FHE
RRLRITEVKKIR B AR 30 AT, BRI , SRS InAnviE i gt AT MM X AR, LM R R & .
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