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Comparative Study on Analysis of Synthetic Colorants by

Polyamide Adsorption and Ultrasonic Extraction Methods

YU Hui, ZHANG Peng—fei, DU Juan, MA Lin, SHAO Shuai, WAN Xiao—dong
(Jimo Comprehensive Inspection and Testing Center, Qingdao 266200, Shandong China)

Abstract ; In this work, sample pretreatment methods of polyamide adsorption method and ultrasonic extraction method were

used for the extraction of synthetic colorants in beverages using high performance liquid chromatographic( HPLC) analysis.

The application of the above two sample pretreatment methods for the analysis of synthetic colorants in beverages was

compared, and the results showed that there was no significant difference based on two different pretreatment methods, but

there were significant differences in the analysis time, operation complexity, analysis costs and the influence of impurity

peaks.
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SR W P i B 325 2 H AT 1 G AR ME 75 GB 5009. 35 -
2016 (B E R &5 A R 650 Il
TE Y MR R AL BE 5 k. HE A SR AL 2 SN/T
4457-2016 5 HYCRE VKR ASE & A 11 B Ak
O PRSI YRR (5 ) B A o €590 i Ak 2
Jiidi. i 2 FhATAL B AR UORHG LA 55 () WA
LN VT R S P VA I R S S K W NS G
GB 5009.35-2016 F1 SN/T 4457-2016 FFE & i &b
PRI TXT LUASR, A A A Bl e, A H B A T
YEIT L e RE b AR A — 2 IR 3.

1 RIEERS

1.1 B 5K

Waters e2695 W AH €435, 4l /K il & R4 (F
5 & MR A R v ), KQ5200DE #Y %4 45
P e A (Bl M S AR A R A ) MR
FE20 #! pH 11, fHiR K 8% (421 SHA-C) , Sigma
R EES DAIL(3 - 16KL) |, Ji % 78 & AN (b i W 5%
RE-2000).

Freat IRAGLL | H v& B (35 85 SOk bs e 9 o
L), WL (5T BEPR U AR AR SRR ) |, LR
(ATl YL s D R Ak 2= A A BRA ) |, H R
(LC-MS %, B3 L BB Iy A BR A H] ) | 2
K KRR (53 Hral, E 254 E 2= R BR AR,
ToK W LR (A pral, REET & TR a0k T4 R
KA R O (g, FEE B ).
1.2 RFIEH

LTREFVEW (0.02 mol/L) : FREX 1.54 ¢ R4,
IZKEZZE 1000 mL, 28 0.45 um fFLIERR S 98 )5
FH. AOKEW, A K 2 mL, MK ERE
100 mL, {214 . 30% 2 /KIEH : B K 30 mL,
/K E 22 100 mL, IR A) 5 . W BE - RIS . 1t
B 60 mL R 40 mL JR2) & . Freemism .
FREUTIETR 20 g, IZKAE A 2 100 mL, A4 H. JC
IK C =K -7KIEH . i UTEK OB 70 mL 3R
il 1) 2K B 20 mL K 10 mL, 2145 H. pH 6
FIK  ACIMFF R E R pH {EHE] 6. pH 4 BY7K . K
INFFAE R W pH B3] 4.
1.3 ®Bif&s

3% 4 & Kromasil C18 (5 pm, 250 mm x 4.6
mm) , TSI : I EE/0.02 mol/L ZFRERE R, K6 FEBE
J, R BEE N 1 FTE). KK A 254 nm , I

A 1.0 mL/min, #EFEE R 20 wl.

&1 HPLC BEEZEMEH
Table 1 Conditions of HPLC gradient elution

it ]/ min H /% 0.02 mol/L Z. R4/ %
0.00 5 95
3.00 5 95
12.00 50 50
18.00 5 95
20.00 5 95

1.4 FREMZLS

HEFIAS BUT T N 1 000 wg/mL AT S B |
WHRR LT | H ¥ BOAR VA WS 1t , IR o e ) o v
53914 0.02.0.05.0.1.0.5.1.0.2.0.,4.0.6.0.8.0,
10.0.20.0.30.0.,40.0.50.0 wg/mL 1) 2 F bR HERE .
28 0.45 wm TALUE L U8 76 LR B 550 T A
TS, AR A B ) A0 e R il s o i £
1.5 HABLE
1. 5.1 SR B

Fi IR GB 5009.35-2016 (& 4 FE R bniE £
s TP A CE R P D ) 10 T ik Ak B 5 A R R
WRYIORE , ATV (3 4317

SR T Pl WA R - R ERIORE SIS PR 5 ¢ T 15 mL
FEMAE B 7 I bR R k. FE T RO AT TR
RO pH {EZE 6, INFRE 60 °C K 1 g BBERK N
VER ARG FE 60 C 44 N BIAKE AR,
Podk 20, A % 5 )2 HT A (30 emx 1.5 em) , H
60 °C pH K 4 BI7KPEVR 5 IR, 285 H H - R TR &
PR 5 U PR K 2 vk, H B -E K - KR
BRI 5 I, B2 OR8N WM, fin
LR, 25 K BT, KB, € 45 25 mL. &
0.45 wmGALUE TR 3 RO AR g AT
1.5.2 @ik

Fi BB SN/T 4457-2016 (1 CRE ok bk 25
dn LT A R R ARSI YRR £ S T ) B D
Ji AL S AT IR R R TORE , 4T WA (5 43

P BRI - R ERORE S PRAE 5 10 ¢ T 50 mL
FESAE T H 30% 20K AT pH EZE 6,15% &
EAKIEER 2 50 mL, #2257, H A #EHL 30 min, HX
20 mLIBG AW B A R EL.OE T, 10 000 1/min,
B0 10 min, B VE RGOS 0.45 m THALIERR , JE 2%
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T PR 1 0 T LA N AL AR 22 Sl A o T £, E AT Rt

WS AT, A5 453 P R BBl etk T R MR G R 28K
FG S BR an =& 2 Fr g, R 6 25 R, Aeige i I Ag
LIRH & 3 FPE OFILE 0.1 ~50.0 wg/mL H T
FINEA RN X R, 5410 M X R
0.999 9L I ARHFEALAF Y 3 5515 Ml L Jr Xof 1o 118) vk
0 5 B G R R 0.05 e/ mL, %05 B B AT AR 1K)
K BR.
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Table 2 Retention time, linear range, regression equation, correlation coefficient and

detection limits of synthetic colorants

SR BERE M TR BERE AR S R E 251 T 5 6

T %%ﬁ@ LM a1y m%%ﬁ ot BR
/min /(pug/mL) /(pug/mL) R /(pg/mL)
FrisE B 9.434 0.1~50.0 y=162.64+60 201.64x 0.999 93 0.05
JIWAgLL 12.034 0.1~50.0 y=890.87+55 606.09x 0.999 92 0.05
H ki 13.175 0.1~50.0 y=131.11+47 784.00x 0.999 95 0.05
22 FHMEFERITLEFENERFISENILE 0.30
18 GB 5009.35-2016 il SN/T 4457-2016 1) oo L ] s
2 IR T AL B T, X S PR i ( 36 AR IR B R IK
BL TR ) HEAT R AL IR v OB 3% S B, A5 R 0 020 |- A ,
Bl 1 s, BT e LUE R i 3R 2 R 5 015 e ¢
77 BRI R SR 40T, AT T RE A I n TN i
CLAH P58, BAREEane 3 fingl). dik 3 AT, 2 010 17 o,
FIETAL B B g 45 R W 3% 22 5, HI R A 0.05 |
IR E L. . J KJ .
; lb 1;

2R I A T AR 2% A 5 0 3R A A ) S B €8 2R R A T
WA FERTE AR B Z A7, AT &R pH (A
26, MEMIA MBS, 0 A 5 5t e 43 1 0 fff €2 2%
IR ZUOKYE RVERR LA s, HE MK vk 2
£, R B (2% B i B U R K B 2
W BRI, BEAR, it 200K Uk TR Uk R Ak
B4 AR (o [ B L T (& 1e). A LE
BB pHIEE 6 5, AT MA 5% &
HK S BOE 7S B | B0 5 B AT B A0
TR A b SR8 P e R 6 2% B S ) &4 T B i ] (LR
M TEEI (K 1b) 7T LA th 2% g TP 2.
2.3 FATETALIE Ak EIE
TERAF IR RAORHRE S rh, 20 A 0.5.5,20
mg/ kg MFFIEEE AR LT . H V% 8 IR S AR HETR TR,
Sy R LA L 2 Bl AR By ik RS TR A A AL B R

0 20

t/min

B1 irRE JRIEL, BEERIERIEE

(a) iRAEHEM (10 pg/mL) , (b) BAEREGE, (c) BEIIRWRHE

(1) #7418, (2) BBAELL, (3) H%HE
Fig.1 Eluent chromatograms of citrine, carmine
and sunset yellow
(a) chromatogram of standard sample (10 pg/mL),
(b) ultrasonic extraction method, (c) polyamide
adsorption method

(1) Citrine,(2) Carmine, (3) Sunset yellow

FHETED T SCR 25 R 3k 4 rgl. Rk
Wi Bk T S 1 e AR I A [ R TE 83. 8% ~
105.5% 22 [] , #875 $R B0 52 A9 4 A58 o o s T i
RIE 90.2% ~ 107.2% Z 7], i 45 25 SR 2 B 2 Fpai b
75 B DR G5 A N
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Table 3 Determination results of synthetic colorants in beverages
SR I i R o 2 PRI
=]
TFH{E/ (mg/kg) RSD/% (n=3) FPE/ (mg/kg) RSD/% (n=3)
et 10.03 0.40 10.30 0.40
Al EEa 2.26 1.25 2.21 0.56
H ¥ 12.33 0.82 13.04 0.01
F4 WHALAETENZTESLOKE(n=3)
Table 4 Recovery rate of each component of two pretreatment methods
- B B REGE
PRAEG N —— ——
ML IrER ES IrEK IrE L&
/(mg/kg)
/(mg/kg) /(mg/kg) /% /(mg/kg) /(mg/kg) /%
TPt 0.5 10.03 10.50 93.7 10.30 10.77 107.2
5 14.41 87.5 15.22 98.3
20 28.97 94.2 30.00 98.5
3 SEAN 0.5 2.26 2.79 105.5 2.21 2.69 96.0
5 6.97 94.0 6.95 94.7
20 21.68 97.1 22.02 99.0
H V% % 0.5 12.33 12.81 95.7 13.04 13.49 90.2
5 16.52 83.8 17.68 92.8
20 30.04 88.5 32.62 97.9
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