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Simultaneous determination of 4 kinds of flavor enhancer in chocolate candy
by dispersion solid phase extraction-high performance liquid
chromatography
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ZHAO Zi-Wei, XIE Ji-An, LIU Bo-Lin"

(Anhui Provincial Center for Disease Control and Prevention, Hefei 230601, China)

ABSTRACT: Objective To establish a method for simultaneous determination of vanillin, 3,4-dimethoxybenzaldehyde,
ethyl vanillin and coumarin in chocolate candy by dispersion solid phase extraction-high performance liquid
chromatography. Methods The samples were extracted by 0.1% formic acid-acetonitrile, purified by C,s power,
separated by XBridge C;g (250 mmx4.6 mm, 5 pm) column. Gradient elution was performed by methanol-acetonitrile
(80:20, V:V) solution (A) and 0.1% formic acid-aqueous solution (B) as mobile phase with the flow rate of 1.0 mL/min.
The column temperature was 30°C, the determination wavelength was 297 nm, and the sample injection volume was
10 pL. Results A good linearity of 4 kinds of fragrance enhancers was obtained in the range of 0.02-250.00 pg/mL
(r>0.999), the limits of quantitation (LOQs) were 0.15 mg/kg. And the chocolate candy as the matrix, the average
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recoveries of 4 kinds of fragrance enhancers in chocolate confections were 76.6%-98.8% at low, middle and high

standard concentration levels, the relative standard deviations (RSDs) were 0.9%-4.4% (n=6). Conclusion This

method has the advantages of simple operation, rapid, high accuracy and good precision, suitable for the rapid

determination of vanillin, 3,4-dimethoxybenzaldehyde, ethyl vanillin and coumarin in bulk chocolate confectionery.

KEY WORDS: vanillin; 3,4-dimethoxybenzaldehyde; ethyl vanillin; coumarin; candy
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Fig.1 Chromatographic separation diagrams of 4 kinds of analytes
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Table 1 Optimization of extraction solvent for 4 kinds of analytes

1%/ %
PRI 7
FLFE O WRE2R EFZEHR FEX

F 80.4 78.3 66.3 57.3

2N 87.1 93.8 88.7 86.7
0.1%H % -

. 783 80.3 745 59.8
0.1% ' 1% -

2 96.4 104.8 97.5 95.6
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EMR-Lipid #1: 2 PRiIME HLB #EXFE G bR . LA 5
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Fig.2 Comparison of the results of recovery with different
purification conditions
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Table 2 Optimization of C,s dosage conditions for 4 kinds

of analytes

Co J /%

M(mg/ml)  F2FE  HULFEER ZHEFER FER
20 90.5 89.1 89.7 90.1
30 934 94.0 90.9 93.9
40 91.5 88.8 88.1 89.3
50 90.4 88.9 86.8 85.6
80 87.7 85.1 83.6 84.5
100 83.7 83.6 80.6 83.8
200 77.6 74.4 75.2 73.1

N TR TR (Y N HAL bR, RIRZ T 25 PR
R CHFLFTMECRNREZ . FR, R AR
iR, USRS AR EIR, 4l L 3 A5 10 AR5 18 1L
T4 97 B 1 K6 B (limits of detection, LODs) HI5E 12k B2
(limits of quantification, LOQs), HAAZERUNE 3 iR, M
F3PALIRE, F2F, HEFLR, CEFLRNE
T ETE 0.02~250.00 pg/mL JEFE AR A BIF ML LR,
AR REIIKT 0999, Z k) LODs Al LOQs KT
GB 5009.284—2021 ( B L EEFmRME BRPEFZLE.
G 2R | CHEF L EZME G RIME ) Tk h 2R,
FTWZOT R RGBSR, BREX T IR R 4
Tl 22 2228 A 0 AT v B0 PR D A

232 FkEHRE. MEEAELE
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P LOQs EUE . . & 3 NACEIEATINARSE R, B4
TbR M RE AT 6 WEATINRE, DA AT ik B
W KGR, HARZEIRANER 4 Fine 3 DARFIKFERY
JnkRIEICRLE 76.6%~99.1%2 1], RSDs 1E 0.9%~4.4% (n=6)
ZIA) o G A ABI S T ST A ik 1 v R A
T AR T v I RE R 4 D 22 RIS I E K

IR, BRICT 6 43 [ —Ah 2 od JIBHER B PATRE &, 3%
R L IR S G 25 AR EA TRE SR BRI . ik DL R LI, 5K
L IREW, TR E 2R, PREEER, 2/F2
F A EE M RSDs BI/NF 5%, VLR 5 A & M
2.4 EPREESRMNE

J T RGIAR TS SR AT R, BT 37 AR LAY
W MR T E 2R FREZR ., CHFEEN
FERTRME, 25RFHL K2 H I 570 IR
T —ERENELREMOIEEF LR, TEHIHN Nd~578.5
mg/kg Fl Nd~131.3 mg/kg, BARMFE 5 iR, SLHZERE
W, REEITI SRR A 4 R 22 RIS FIA & B
R 2R R R LR A L R ALY 37 F IG5
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Table 3 Linear regression equations, LODs and LOQs of 4 kinds of analytes

st LM AHOCFRE(r) LODs/(mg/kg) LOQs/(mg/kg)
FER Y=0.5985X-0.06260 0.9999 0.05 0.15
AR 2ER Y=0.6709X+0.1671 0.9999 0.05 0.15
CHF2ER Y=0.5372%-0.1934 0.9997 0.05 0.15
HFUR Y=0.6247X+0.1555 0.9999 0.05 0.15
F4 4 THEREGEFHMFREE K RSDs (n=6)
Table 4 Average recoveries and RSDs of 4 kinds of analytes (n=6)
JAR K-
&Y 0.08 mg/kg 5.00 mg/kg 50.00 mg/kg
ISR % RSDs/% ISR/ % RSDs/% (BN & 7 RSDs/%
FER 83.7 22 97.8 2.4 99.1 1.8
FREF2E 84.6 2.1 89.4 4.4 93.6 2.5
CHF=2ER 76.6 2.7 98.0 0.9 98.8 1.6
FEE 95.2 2.5 96.5 3.9 91.9 3.5

1 AHXTFRIE (R 22 (standard deviations, RSDs).
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Table 5 Content of 4 kinds of fragrance enhancers in 37 kinds of
chocolate candy

B W5 1R FE /(mg/kg)
TR R WEREE  ZHRLE  RUE
1 138.4 Nd Nd Nd
2 338.0 Nd Nd Nd
3 220.1 Nd Nd Nd
4 231.0 Nd Nd Nd
5 82.3 Nd 111.1 Nd
6 1.3 Nd 120.6 Nd
7 Nd Nd 131.3 Nd
8 97.0 Nd 46.5 Nd
9 146.4 Nd 47.7 Nd
10 Nd Nd 204 Nd
11 Nd Nd 1.5 Nd
12 Nd Nd 26.9 Nd
13 Nd Nd Nd Nd
14 Nd Nd 20.6 Nd
15 578.5 Nd Nd Nd
16 5.9 Nd 11.8 Nd
17 15.6 Nd 77.9 Nd
18 32 Nd 13.8 Nd
19 Nd Nd 21.2 Nd
20 203.3 Nd Nd Nd
21 Nd 6.4 26.0 Nd
22 Nd Nd Nd Nd
23 10.9 Nd Nd Nd
24 Nd Nd 20.4 Nd
25 Nd Nd 2.7 Nd
26 Nd Nd Nd Nd
27 Nd Nd Nd Nd
28 66.5 Nd Nd Nd
29 9.6 Nd Nd Nd
30 465.2 Nd Nd Nd
31 55.0 Nd 19.0 Nd
32 77.4 Nd 27.7 Nd
33 212.2 Nd 48.6 Nd
34 Nd Nd 20.0 Nd
35 33.0 Nd 12.5 Nd
36 63.6 Nd 110.5 Nd
37 293.1 Nd Nd Nd
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