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-E00 j 800-°1 °TEOAA»E j £EUNE2EOA Shim-pack CLC-ODS -0T60U£60Yx " %-00EATE "pH 7.0£01&»y+ET2 44 : 56£02A+
7 1a£60 UV 220 nm " %128 £NUE-%- Carrez EO%A™ ' ATEX3Y000EC00+10%aNUES» " ThaNU -0T6%0DE 8 min j £AXKI»D
EOAET291.9% ~108. 5% EFaT0+Ex%E«2TD{0U 496 n = SEQE

104" EEORDSOCTAE /X - "£B3K - £B3E - T THOYA

0P 1Y%:- 0AACAERIGS8ETS20 TATx+8ETAEEA
1 G°NO

1CY%«j SOTYTED j ¢4%ixEa jEbAREA j CAAVED j¢§ -EQO ¢
8U0-°T1OTEQAA»ET23E£0AE3E - T THOVAERAOD T Gl j lhYix
Ea°T E% Az EApA HPLC -~ 2a7 ONOP Ta A2 TATx +~
WA =388 eRTORUEYED S OA HPLC - "2aT AET Gl &Y
BaiErAREa  ROAE»ECTEOAA»EEH<EOAA»EOBEAREA -0
A&2» TeE«EQUORARPELELEEUAE - CTYE HPLC 00 12
min AU28Y " AGAE »£  §E2E°7  6U0-°1 °TEOAA»EE3C T~
E+2A1 AETCY« &YX EAEH« TCY« OB ADAE »E -0AE2x» Té
E«i£O0PLIPIBTTER " aspartameE@A HPLC 247" -% - EloE7EY
+ YA KT EUEo TA AUED pA + pAko %d TLC -850
-EDOEY £49 TAZEOA - CIYIET” TN-“Ta HPLC -~ T-E+2a7"
ETES 8 OOE3E- 1T%0OYAE-Y - Y0+a] ¢ 1EUES» Thelu -0
T6%6Pé 8 minijf
2 EpNeéz; -0
2.1 OCE+08EQUA

po%0 LC-10A 0°TAE«AXOCESPD-10A xTT1a-¢E¥
1341 28f+£0pper E«x1ox=08 "0d%-" ONSEQE

181968 EO0+% AJINOMOTO Co. INCEB#hYxE4jC
EvAzEACTTAAUEDT2- 0167 ¢ £38 -EOOT2EN» EO%ALBUO-
°j jEOAA»E "EDEUEDS, TET2 60 % £4CY%E ETOLpUAUOE
0038£QE

+8x400°7 3£ . AA0E3E 1.0 £1L uA” ¢+, 0P£A10A
E+»1°TAS3ECTEEA TEPAELOAQC £

Carrez EOYAYE' ] £95 ¢ KEUFE CNEGEVSTH,O OA
E®EU%a2¢ Tj ET OA 100 mLifCarrez EOYA [1£30 g
ZnS0,i WH, OOAE®T; ETOA 100 mLi£

E0, 8EORU£9999-11-18EBP»BEOLUER000-01-05

TAOA+2CA£9000-8718 "2000£06-0539-04

2.0 mof L. NH,AE AR %1£0” 3£ -"Aa0kE3¢ Y+ pH
OA7.0i£E20AE£E} 5.0 mL T{iETOA 500 mLESA (.45
pm AEAGLYAE j £4ix B E«x” ( EEBOTAEYAEXOER2¢Y-E
0¢NC -p0BAGK+00AG £
2.2 E«Ex18Yp

E«£xO0£Shim-pack CLC-ODS 6.0 mm i.d. X 150
mmEOa” §ATOUEShim-pack CLC G-ODS "4£84+ 1 Tage
Y%x"%-20 mmof L 00EATE pH 7.080 T1a»y+ET2 44 :
56EBA-EUED .0 mIE minESUTAESS C ~28 CE£#I 242"
30£220 nmE%oNU18»YEP0 ] £00+EAGE+YAT "DOE-4, B
1a+é- T Acif
2.3 Nog-0o"'AT
2.3.1 KOE®j¢EAOUETAEADTOOAT 3£E;EEA;NUE-OA
00 100 mL EYA¢ £¢ 0PEH0 50 mL E®E3-E0INEs 10
minf40 1.0 mL 2.0 moE L NH,AcE40E®OA;TIEE»T
OEEGA (.45 pum AEARYAE £
2.3.2  100-DIOOAT{®-EEOGAT i~ OT j AaORMWECT»EYE

SEE{EEANUE- OAOU 100 mL EYA¢ £;OPEHO 50 mL
EREHO Carrez EOVA | £ ,+ 1.0 mLEYOE®OA; 1EE»T
OE£%20A 10 minfAEO%1YAELAISBAEQCLE | PBAED® 10
mL 0A 0.45 ym AEAc1yAE j£
2.3.3 B3 xV°EAEGEADOE3LE OOATED 3KE;EEA: N
£-0A0U 100 mL EYA: £ 0PEHO 50 mL E®ESA NH4 9,0

£ 18»y+ET2 1 : 1 £6«£40DCTOAODDOEHOEE 1.0 mL 2.0
moE 1HAOOEATSEH0 Carrez EOVA | £4] ,+ 1.0 mLE%0
E®OA; 1EEA80A2Ux+1$°2.3.2i1f
2.3.4 073iebl-veRAEN 61114811463 EjO»
11" A¢ LANUE - %00» 9" A¢ PAEROAESE - hA°@» 1%00E j £3KE j
EEA¢0ROU 100 mL EYA: £ 0PEAEOA2UX+T1°2.3.2i1E
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3.1 A+ TapAN;OR

Nj OAYx %20 mmoE L O0EATE pH 7.0£014»y+E
12 44 : 56£8+A-T TAE-0AEDSL0%TOR %0 TY 1 OT1Y% 2£Q£

11 »1OTexUNOE- E«x 1Y
Fig.1 Chromatogram of mixed standard sample
1. 8U0-°F carminef£» . 1G%E€ saccharinE®»3. E0Aa
»E 'sunset yellowEB» . +%YxEf benzoic acidEB»5. EbAzE4
£ sorbic acidf€%6. ¢§-EOB cafllcinef8»7. TAAYEE vanillinfe»
8. 18TEE aspartameEQE

t / min
%2 %Al 00ATECEXTY,
Fig.2 Chromatogram ofj °Jianlibaoj#rink
-&DOT-1% £ Peak No. the same as in Fig. 1£9£

3.2 %1242 3ophAE-T"
WYTATRO10£%EEUERRAREA | 8UO-CTOTEOAE»£pAAS

Ad2 73012 254 nm£+4YxE4 | 8CYT® 230 nmi£0U%10
YpTA2ApATS TTEGPAAGAD2 " 30T 220 nmETAALEDT2
254 nmi£¢VACULTOTTEGPAAG RS TELTUTESEN OA 220
nm = 1841242 30} £

3.3 Nug-¢o AT

AaryAEos0+40%eN - £« 0ABOEECTOU»UOEC-As LTEU
TREGE®OGAAPANL - £§00U»U0EC-Ay 1T, RUANDE - £660+
10%aNUTOE«EXOUCU2» Al | EMoors HEVET4300AA-Da1]
TaYlEj-"x+T2 RP-HPLC 2T +h¥xE4 ErAzE4 G«
OTT8TIEQUAC® " AT -1 - "EN0E- T ETOCTET 1yYs° - %T
AA0BAEXOY»»»YAEHYix B4 | E%AREACT ICYU«E»+EAGESD
TIED2» > Tu, %EA+360°CTCAT 0°00T "1y C s ITATTU, %
OEE~th-"15TAG -3 EAGTAORIER " PAOAOO G2 TAE | 1008 TA
OU¥m» ™ -%-"EF0u° °xOF j 6- - % TN3yD§ L0 CAL H« FE2U X+
248 1a£60006=CAA;, "6 0» , 6NUE- Ta0U 100 mLEGEE
x+Yop¥ jWOAREAPEOAESUOU 90 % OOETEHUOEEA, OREE
pE£60A; 100 mL NUE- OPY%OESE Carrez EOVA T £41 .+
1.0 mL T2OEERUNE - CTOERD , <140 2.0 mLEBOEUO-OT j¢
TAAUEGCTIOTIEQUAPEOAE E« Ul £-0+80»0D 83.6% ~
93.0%£67.6% ~73.3%°176.4% ~84.6% i
3.4 BXUCATRYSXTD %304,

-0+02a 0» 1 OEA; A TE - TTSAUpA+é xyik - EU0OEA
00-8,8" XEmAEGO+ExUL- OEACA E” YEME LEB+TR
DO»PLEERATOYAET 1i£
3.5 Nuk-»@EOAE

0U 100 mL EYA¢ £¢ OPYOEEEEA¢ uANUE - £6UYOES
3.6 NOE-pA2af”

YALY0T 3£

11 8 O0E3E- 1 T%O%AUAExYCUTRY.C XTDj i 30A;,
Table 1 The standard curves and detection limits of the eight food additives

EE- 17104 tEAGE/A  B0O-T18 o641 <TDi130A
Food additive Rete'r'ltlc.)n time Ll_r}ear range Regression equation” r Deteqnon limit
£ 'minfO £'mE LEO g d £7ngf0

800-°1 Carmine 3.14 0~30 Y=-0.0312+0.0350X 0.999 5 1
1G%« Saccharin 3.48 0~70 Y=-0.278 2+0.074 3X 1.000 0 1
EOAS»E Sunset yellow 3.76 0~60 Y=-0.0379+0.078 4X 1.000 0 1
hYxE4 Benzoic acid 4.03 0~70 Y=-0.2179+0.080 0X 1.000 0 1
E%AzEA Sorbic acid 4.51 0~70 Y=-0.2435+0.086 4X 1.000 0 1
¢8-E00 Caffeine 5.01 0~100 Y=-0.479 9+0.151 6X 0.999 9 2
TAA%ED Vanillin 6.47 0~200 Y=0.940 7+0.198 2X 0.999 8 5
1317E0 Aspartame 7.23 0~150 Y=-0.278 2+1.014 8X 0.999 3 10

% X£9& R peak heightEBmAE»YEOEA;A TE ‘mass concentrationf®md Lif
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Table 2 The recovery tests » = 3£0
YNAGH O Jianiang soy sauce YiAlE! Jianlibeo drink
BRTHOA 00 yoni oauigy  wpE0AE OO yoieh, 2muion  oE0IE Wk, 280y »OEDAE
Food additive mfm q addgd fourld recovery E'I'{‘;z@ bazl; q addgd [ourld recovery £.R;Ig© addgd fourld Tecovery £R§I§©
E'i@_lﬁ@g“m’i EE mE L£0 £7%£0 E'g;]oé_[ﬁ(ﬁt’“mé L€ mE L0 £7%£0 Emg 12€ mg L0 £7%E0
800-°1 Carmine nd - - - - 070 50 551 96.2 2.9 25 308 9.2 3.1
TG« Saccharin nd 5.0 4.69 93.8 2.8 nd 7.5 7.14 95.2 2.4 4.0 3.7 9.3 2.7
EOASYE Sunset yellow nd - - - - L7650 66 972 26 25 417 9%6.4 2.9
+AUXEA Benzoic acid 9.04  20.0 30.38 106.7 1.8 813 20,0 28.87 103.7 2.0 10.0 17.79 96.6 2.2
E%AzE4 Sorbic acid nd 20.0  20.22 101.1 1.5 nd 20.0  20.74 103.7 1.9 10.0 10.22 102.2 2.4
¢8+E00 Cafleine nd - - - - nd - - - - - - - -
TAAVED Vanillin nd 20.0  19.06 95.3 2.4 nd 50.0  51.25 102.5 2.2 20,0 18.42 9.1 2.9
1319E0 Aspartame nd  50.0  47.90 95.8 3.6 7.88 50.0 62.13 1085 3.7 20.0 28.40 102.6 3.8
T208AEX092 Strong pudding ¢E¢U¢EAO Coca-cola
ERTHOM WOy o 20k w0f0RE  v0sey 2aion »0E0A TP yosak, 2adon H0E0RE  ueeh; 2200y H0E0RE
Food additive backe i added  found FeCOVCIY - added  found reco\veryE.}.{U?[z@ beuk: . added  found FeCOVCIY - ) added  found TECOVeIY g 5
g o g LB LE6E" 65 O g L 1 £0 8 e En g 153 s Vg L 1 206 £ "
800-°1 Carmine nd 50 479 95.8 2.5 2.5 240 9.0 3.4 nd - - - - - - - -
1G%« Saccharin nd 7.5 7100 947 2.3 40 378 945 29 nod 7.5 695 9.7 2.1 4.0 379 %8 1.9
EOAAYE Sunset yellow nd 5.0 4.8 97.8 2.8 2.5 242 9.8 3.1 nd - - - - - - - -
x4 Benzoic acid nd 20.0 20.56 102.8 1.7 10.0 10.40 104.0 2.2 nd 20.0 18.70 93.5 1.6 10.0 9.43 94.3 1.8
EitAeE4 Sorbic acid 23.27 20.0 43.97 103.5 1.5 10.0 33.38 101.1 2.4 nd 20.0 19.36 96.8 1.9 10.0 10.25 102.5 2.0
¢§-E00 Calfeine d - - - = === = 49.09 30.0 79.36 100.9 2.1 10.0 58.68 95.9 2.4
TAMED Vanillin 3311 50.0 84.56 102.9 2.5 20.0 51.85 93.7 3.1 nd 50.0 48.61 97.2 2.7 20.0 19.56 97.8 3.3
1619E0 Aspartame nd 50.0 50.62 101.2 3.2 20.0 20.76 103.8 3.5 nd S50.0 46.55 93.1 3.0 20.0 18.38 91.9 3.7
ndE® Y136 1ot detectablefE»— £8 hoBBH0+EEONE "without recovery testEGE
+71 3 NOE-28T %418 » = 3£0
Table 3 Results of sample determinations” » = 3£0 me kg
L A N EOAa»E  #hUxEa  EhAzEa e e
NUE - eu0-°1 1C¥x ¢8§-EQ00 18AVED 1019EQ
. . Sunset Benzoic Sorbic . .
Sample Carmine  Saccharin ) ) Caffeine Vanillin ~ Aspartame
yellow acid acid
%hiAl+} Jianlibao drink 7.02 nd 17.58 80.70 nd nd nd 78.78
¢EcUGEAD Coca-cola nd nd nd nd nd 98.39 nd nd
T200AEL03 Strong pudding nd nd nd nd 232.38 nd 35.64 nd
YNAG%” OT Jianiang soy sauce nd nd nd 434.35 nd nd nd nd

ndE® Y36 not detectableEQE

"0+ 1£3 (EOPERLTATUACAOTE  RENUE- T ETETEY
“OEAUOE  EEAD | £60»PEOAE | REHAUTECAENUE- 00, 24
"5 “TERSD %0Dj OU 4% i £E3£- OD3EUOPAEED %2
LEEA2AT £ROAEE | $E2E°1 OUEUYACNG36 - AEAAAT 30
- 81 To0£60AGROTE LT UTE3» EEA2AY £3abo0i o1 06C
»UYXEA000Y | £05¥2»+» T TNjELE+Y - T0+SEECTOU
EO3£E3f - NUE- pA¢ 1EUVI2A £
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Simultaneous Rapid Determination of Eight Food Additives in Foods
by Reversed-Phase High Performance Liquid Chromatography

ZHANG Xiu-yao
£ Pingyang County Sanitation and Antiepidemic StationE-Pingyang 325400 £-China£0

AbstractEA simple and rapid method for the determination of eight food additives by RP-HPLC is described. They

were saccharinf- aspartamef— benzoic acidE—sorbic acidE— vanillinf- caffeineE— carmine and sunset yellow. The
experiments were carried on Shim-pack CLC-ODSE 150 mm X 6.0 mm i.d.£0with methanol-20 mmoE L. NH,Ac
£7°44:56EVE VEwpH 7.0£Cas the eluent at a flow rate of 1.0 mI£ min. The UV detection wavelength was fixed at

220 nm. The food samplesE-nfter precipitation of the impurities with Carrez reagentE~were injected directly into the

HPLC system. The average recoveries of all the eight additives were between 91.9%-108.5% £-and the RSDs were

lower than 4 %£ 7 = 5£0 The analysis of a single sample required only 8 min. This method has been successfully

applied to the routine analysis of these additives in foods.

Key words£RBigh performance liquid chromatographyExfoodE»food additive



