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Simultaneous Determination of Five Sweeteners by Reversed-phase

High Performance Liquid Chromatography

LIU Li-min, PENG Jing-dong
(School of Chemistry and Chemical Engineering, Southwest University, Chongging 400715, China)

Abstract: A simple method was proposed for the simultaneous separation and determination of five
artificial sweeteners, acesulfame potassium( AK) , saccharin sodium(SA), sodium cyclamate(SC) ,
aspartame ( ASP) and neotame ( NTM) by reversed-phase high performance liquid chromatography.
The separation was carried out on a Synergi Fusion-RP (150 mm x 4.6 mm; 4 pm) column with
20 mmol/L(NH,),S0,(pH 4. 4) - acetonitrile as mobile phase, gradient elution. The qualification
and quantitation were accomplished using a diode array detector. Measurement could be finished in 9
min with recoveries for real samples ranging from 89% to 107% and the relative standard deviation be-
low 3.2% . This method can be used for the routine analysis of these additives in food and beverage.
Key words: high performance liquid chromatography; artificial sweeteners; aspavtame ( ASP); sac-
charin(SA) ; sodium cyclamate(SC) ; acesulfame potassium( AK); neotame( NTM)

PTAESR, EMPRIARIRING, 4R A A mE ok 6 RIS Bk B AIm B W
DL N L& R AR (SA) . ZBRBETRAD (23858, AK) . RITABEARPNE IR FEs (F e
#it, ASP) . IO EFABMBA(FHEER, SC) . AMFM(NTM) %, AT EERR—FHRNMBWER, X&F
CUR, IREERAATRia e, RSMFRANh MRS SMAY . ER AR A T RH
BIIMABATBMED, ATRIFRRRE LS, HEr—Fhasis B g & 50 SFER R 5.
HEl, REPSWTE—IROITIE | ~3 FEToRF, WE HFEA LR | BRREaE
BENSO D B aEnET Y | BAERIKED Y, EIENE R 5 FRETR KR AR D AR

AN T AR A AE RS (B0 I RN . R PTHTEE . SEERAENT A%, X
LR RMBIT T AL, RIS RTFEMPESR, ZMET AT SMESNNE, SREANFHE.
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Agilent 1100 ERGRARERE, G1315B MREFEYIAMES; KH-3200B #85E #iEvees (R LARAIE
B AR AT ; SZ-93 RIA ShANEL /KIS ( LEHREA IS ) pHS-3C AI¥E% pH H( Lif
KHEU P AR T]) s Strata-X [8 4 A HUH: ( Phenomenex, USA), LK (faifad); GifRek (447
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3+ . Synergi Fusion-RP (150 mm x4. 6 mm, 4 pm) ( Phenomenex, USA); ¥izh4H4 20 mmol/L
WiEREE (H H,PO, ¥ pH F 4.4) - ZJE; SEVRNITF: 0~8 min, ZHEM 10% 35K 50% ; HiE 1.0
ml/min; FER K25 C; KM 200, 226 nm; #EHEE 4 20 ul,
1.3 HRRENH&E
1.3.1 HARRMESH FRETRREEMN . CRE. AR, MEZMARESR 40 mg, MRS
HIEMEERT 50 mL FEMH, HIAGRHEE SR, B HESBEM S — RIIARKER 5 FbriEn
R BV
1.83.2 HSWLE B RENFSHREEINE0.45 wm IR, REHEENE. HARTLHE
FESRIGRI] . RBUCEAURH . RS ESBEERS, BHKELHRE. e BEEfMN,
FAGE S BRE A S 10 min, 4 000 r/min B0 10 min, BEIER 2 mL 2E KB (BEEL3 nl
LIEHEAL, A3 oL KPS ) F. AAEHGR M 2 mL 20 mmol/L MIGHEREEH 2 mL ZFEVRAE, FrE
HRWET 10 L ZEMP, HKES. SAKE: BUEEsS, HKELYHBEEEHA 10 min,
RIGEUE 2 mL, KM 2 mL 0. 08 mol/L K,[ Fe(CN), ]#1 2 mL 0.25 mol/L ZBEEEIAER, BIZIIRE
1 min, H/KERT 10 mL B, REFAZLE D, 4 000 /min .0 10 min, B EFK2 mL £
BIAHRBGERE, PUFRERZ KR, Bk BHERUE, HBGEEET 25 mL F8MP, MA LS
mL 7K, #7520 min, MKERRE 25 mL. W EHER2 mL, SEAFPGERR, LUTBRAIERZKE

2 #HREIWR

2.1 Wil ERE

AR TARE RS SR, 1E 195 ~400 nm JEFEAN AT ST T SN K. SRE,
S FME A B BRI A5 Bl 200 nm( FTRTELE) , 200 nm(FH ), 206 nm CHEEREHN) , 226 nm
(RFEE), 210 nm(Z1H) . ¥e4% 200 nm PACXTHERTN . PTARELE . EHEE . AMBTINE, EH226
nm P RFEE TN E
2.2 REhBHHERE

B A R BB R 210 nm £ 47, Z WA ILIEK N 190 nm £47, TRTATELH . WM. &
W RFAFHEAELE 200 nm BHAMSI . 37 B ZFEEIREERE, RBERA, BilENEHZE, %
REST 2B . BRI S R e B PR 0 S B E B e, SR ER, 2 -5
BREK B R BB R . MRS HIR I 4> B 20, 40 mmol/L B, XABEIBMAK, HIE
BZuhihik B A, MEISHRRZEEERAMELLMA, BrLLEESE 20 mmol/L MR ELEHE
YA

45 20 mmol/L BB M pH 42304 3.0, 4.0, 4.4, 5.0, 5.6, fEpH 4.4 KT, JLMMLE
) o, IS TR A 53 B B B

WENFRCLL X 2 B RUR I 0 SE I 4% R0, YRR S AW pH 4.4, ZHENBESHAT
8% f, JURMLEYRInT SeORLLRAY R, HRTHT R AR R E R E K, WERR. &2k
BUMR R, A PR (R G R E S . ZENERSBRT 17% i, 238%E. SEH
MERNELIEES, AHOREREAT 40 min, RAREEFETLGESWNE, 25585,
RIS, B IBBIASLINTE R AN, MBS IRt R LT B R, A/ Hr i Bl & 3
¥, BHORERBERE N2 TR,

TERL ISR TT, S FEHOR SRR IR AR i s 1 BrR.
2.3 FHLEe

TELH ST, ARAUE P alfEfEEN HE B R MR AT ERER . SERBRAUA M ALY Hs s
B, BAESERTE), RTFH0E. B8R R L AR TE R S0 00 S F T SR SZ W8] 53 51 7. 31 min F0
7.80 min, WAFHIME. TETMNBEBRSGEESPSHENGE.
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Fig. 1 Chromatograms of mixed standard solution at 200 nm( A) and 226 nm(B)
1. AK(ZRFRE); 2. SACEERESY); 3. SC(MER); 4. ASP(FUHTEE); 5. NTM(4A#)

2.4 ZMEEH. BRESKHHR

FEXBFNT, FESTTNRERE (mg - L) MIEHR (mAU xs) Z YA R FRLEHERER,
FAAZRAR IR (S/V =3) WL 1. MBERHERERER . L278E. MR, AFREREY
7340 mg/L, SEFTFEIREN 80 mg/L) FATIRE 6 1K, HIXPIRHEMELE 1.

F1 EXR5EHR
Table 1  Linearities and detection limits
Detection wave Linear range . . Correlation coefficient Detection limit RSD(n=6)

Analyte Regression equation -

A/nm p/(mg - L") r p/(mg- LY s,./%
SA(BE¥EEY) 200 0.4~120 Y=68.57X+ 7.58 0.999 95 0. 004 1.70
AK(Z%RE) 226 0.4~160 Y =71, 84X +18.56 0.999 90 0. 069 1. 60
ASP( P L EE) 200 0.4~160 Y=69.91X +69.33 0.999 92 0.047 1.20
NTM( 4iE) 200 0.4~120 Y=32.08X +61.80 0.999 25 0. 056 0.43
SC(E#EFH#) 200 5.0~120 Y=0,954X -3.70 0.999 27 3. 680 1.50

2.5 SCERRE&ENE

2.5.1 HRPHEASENNE FEZZBEHT, 550535 FEESITTNE, &R1LE2,
#2 EFERHMELER(n=3)
Table 2 The determination of sweetners in real samples(n =3) w/(mg + kg™")

Sample No AK SA SC ASP NTM
Drink containing milk ( FL4k¥EH 1 14.2 nd* nd 21.2 nd
Preserved fruit( Z§4%) 2 47.6 nd 117 nd nd
Tea drink ( Z¥55EH 3 nd 18.1 nd 116 nd
Fruit juice ( &{t) 4 13.4 nd 46.0 nd nd
Carbonated drink ( BRES TR 5 29.0 nd nd nd 21.5

* not detected( KT H)

2.5.2 FHEMREKENUE BOEEMS, ERATEENIIAN—E BH RS BOIREBEER
TS EITIE 3 K, ZRINFE3 . FHMERENRTE-I% ~107% , MXIREMZENT3.2% , W%

LIRS NHR

F3 HRIPRENEELE R (0 =3)

Table 3  The recoveries in different samples(n =3)

. Added pA/( mg * L-!? ) Recovery R/% RSD s5,/%
Sample SA  AK  ASP NTM  SC SA  AK ASP NTM  SC SA  AK ASP NIM  SC
1 40 40 40 40 80 94 103 103 97 98 0.84 0.68 2.04 0.72 1:44
2 0.0 10.0 10.0 10.0 20.0 105 90 89 95 93 3.00 266 1.03 0.73 118
3 40 40 40 40 80 9 107 9 93 99 230 1.96 0.71 1.94 1.6]
4 80 80 80 80 160 97 95 96 96 100 3.10 1.47 0.83 2.39 2.0
5 10,0 100 10.0 10.0 20.0 92 91 95 93 94 210 142 1.27 3.13 0.80

* all samples are the same as those in table 2 ( BF 5 HEMIE#E 2 P HYRSR)
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