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ABSTRACT: Objective To establish a method for the determination of 7 kinds of natural antioxidants and 8 kinds of
synthetic antioxidants in pastry by solid phase extraction high-performance liquid chromatography. Methods The

targets were extracted with 1% acetonitrile acetate solution, purified with pass-through HLB solid-phase extraction
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column, and the purified solution was concentrated for High-performance liquid chromatography analysis. The 15

kinds of targets were eluted with 0.5% formic acid in methanol as mobile phase gradient, separated by C;s column,

and determined at 280 nm by diode array detector. Results

There was a good linear relationship among the 15

kinds of antioxidant components in the range of 1-50 pg/mL. The limit of detection (LOD) of epigallocatechin was

2 mg/kg, and the limit of quantification (LOQ) was 5 mg/kg, the LOD and LOQ of the other 14 compounds were

0.2 mg/kg and 0.5 mg/kg, and the average recoveries were 88.10%-94.73%, the relative standard deviations (RSDs)

were not greater than 5.2%. Conclusion This study has the advantages of fast, simple, high sensitivity, good

reproducibility, and has a good practical value for the determination of antioxidant content in pastry, and provides

effective technical support for the quality safety of pastry.

KEY WORDS: high performance liquid chromatography; natural antioxidants; synthetic antioxidants; pastry; solid

phase extraction
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gallate, 0G), T FEF2ILH 7 (dibutylhydroxytoluene, BHT)
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MX-S U5 e TR A 4 [ R R 24 B4 (b m) B A IR
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TA PR T, H1850 B0 ML (I AN 52 50 == (X A% T
FATBRZAF]); MTN-4800A T Z AN (T HE J 4R 38 BT
AR
1.2 LETE
1.2.1 Mz

PRI FRBUS R BFES 2.0 g, BT 50 mL &0,
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Fig.1 Detection of antioxidant components in pastries using HPLC technology
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Table 1 Liquid chromatography gradient elution procedure

it 5] /min 0.5%H BRI/ Y% /%
0 90 10
2 90 10
10 60 40
20 10 90
25 10 90
35 90 10
40 90 10
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Fig.2 Effects of different extraction solvents on antioxidant extraction
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Fig.3 Purification effect of HLB solid phase extraction column
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UM « PR BAERRYE A5 T BERS 20 i 15 Ak &
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Fig.4 Separation of BHT and DG on C8 column
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15 FH WA RS AG I 2S5 15 Fh Ak &40 8 o R A ine
KA, b N A 2B R e R R i i e 4 rp
16230 nm 47, JLAERSE WE FRS R RMIE K EH
1€ 280 nm 24y, T BRI K R 360 nm. ¥ 15 Fifk
A YR A PR ATE 3 AN T RE, 7F 280 nm &b
5 Loy i LB A R A B
24 FIEFIIE
241 ZMFEERALFRK

B 1.2.2 Wil & RS URRE TR AL, DUbRTE
W BT R BE (X, ng/mL) Mg As s, DAETHFR(Y) A AR S
HIFRE TAERRZE 25 W 15 PP AERIAE 1~50 pg/mL i
TR VI I N R SC R BLAF, HIDEREL 7>0.999, Lk [
V)5 FE B A G R AL AR 2.
242 HdfR, ZERAEKE

PR A PR R I LAB LR R0 Jr =X, AR 4 ) Pk
M LY (S/IN) = 3, 4 BB 9 3 B A R O i H BR (limit of
detection, LOD), FEM#IRT SIN=10, B0 B EVE 5
e E B BR (limit of quantitation, LOQ), Z5H%&HH, EGC 1y
LOD % 2 mg/kg, LOQ & 5 mg/kg, Hi4x 14 Fik-&% LOD
4 0.2 mg/kg, LOQ K 0.5 mg/kg.

£ LOQ.3 i LOQ K8 ik FE U7 s M SE 5, 45
A, 88.10%~94.73% (& 3), HHILISH% )
A BRI AT
243 HEERAMTH

I LOQ AbmARiAFEE R, FEARIRI AR ST, 3%
SRE A IERE 6 IR, TTIAS LA 3 s W AR BR o I 22 (relative
standard deviation, RSDs), Z5REHH 15 FhHi A AL F B
RSDs<3%, B J7 vk ihG 2 B 4T o

Bz (A, 76 LOQ. 3 fif LOQ & 10 fi5 LOQ 4bilk
PR B SEEe, RSN 6 W17, LA 2R
RSDs, 5K 15 FHA LM RSDs<5.2%(3 3), #H
TR R AT .
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Table 2 Linear regression equation and correlation coefficient of 15 kinds of antioxidants

&Y il £k 5 HXREG) a4 R i B3]
GA Y=93186X+467 1.0000 TBHQ Y=45305X+532 1.0000
EGC Y=4853X+1266 0.9990 NDGA Y=53576X+1067 1.0000
C Y=26384X-4490 0.9996 BHA Y=42818X+7265 1.0000
EC Y=49126X-9177 0.9997 Tonox-100 Y=41017X+358 1.0000
EGCG Y=19886X-3893 0.9996 0G Y=48183X-3712 0.9999
ECG Y=61121X-5940 0.9999 BHT Y=65583X-98 1.0000
PG Y=28400X+233 1.0000 DG Y=110486X-1441 1.0000
=Rl Y=50458X+351 1.0000 -

T -FR IO
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Table 3 Recoveries, precisions and stabilities of 15 kinds of antioxidants (n=6)
ey bt /(mg/kg) P e PRI p by
2 3 4 5 6 1%

0.5 89.66 95.59 90.81 90.33 87.86 92.32 91.10 2.9
GA 1.5 92.25 87.35 85.04 92.67 91.22 93.37 90.32 3.7
5.0 91.34 96.10 85.90 85.73 87.27 92.64 89.83 4.7
5 86.68 96.40 87.85 89.34 89.78 86.60 89.44 4.1
EGC 15 90.45 87.59 93.82 96.66 92.89 94.99 92.73 35
50 89.83 85.42 86.53 95.30 85.96 93.41 89.41 4.7
0.5 92.62 92.95 92.05 92.39 94.36 87.18 91.92 2.7
C 1.5 93.50 90.73 96.88 86.21 90.78 90.36 91.41 3.9
5.0 89.24 89.06 86.99 95.70 90.22 85.84 89.51 3.8
0.5 96.79 92.47 93.64 96.57 90.40 92.83 93.79 2.7
EC 1.5 96.32 89.96 90.14 88.59 89.66 95.23 91.65 3.6
5.0 90.40 86.48 87.91 85.22 88.25 90.34 88.10 2.3
0.5 90.40 91.67 95.40 91.45 85.92 87.91 90.46 3.6
EGCG 1.5 88.84 89.62 88.86 92.06 88.73 86.35 89.08 2.1
5.0 96.72 88.79 91.32 96.25 95.96 89.42 93.08 39
0.5 85.20 94.10 85.95 92.17 86.17 93.40 89.50 4.6
ECG 1.5 87.88 89.52 89.61 93.39 87.53 93.44 90.23 29
5.0 95.95 95.50 92.68 91.97 95.86 96.40 94.73 2.0
0.5 89.57 87.54 89.57 93.03 85.54 90.21 89.24 2.8
PG 1.5 90.82 94.69 90.89 94.86 93.36 92.82 9291 1.9
5.0 89.92 88.45 85.23 85.97 96.69 89.03 89.22 4.6
0.5 91.09 92.55 92.92 93.49 94.30 89.41 92.29 1.9
=N 1.5 96.88 93.63 87.26 94.13 86.57 85.85 90.72 5.2
5.0 89.67 92.49 95.86 88.48 94.87 86.63 91.33 4.0
0.5 89.78 89.75 85.79 91.58 94.29 89.35 90.09 3.1
TBHQ 1.5 87.28 93.40 96.91 92.95 92.79 89.74 92.18 3.6
5.0 85.43 94.34 87.18 88.53 93.02 93.11 90.27 4.1
0.5 96.41 90.42 87.69 9223 88.10 87.58 90.41 3.8
NDGA 1.5 91.85 88.56 89.17 96.48 94.82 92.83 92.28 34
5.0 88.65 96.19 96.06 92.57 87.75 85.90 91.19 4.8
0.5 87.98 93.35 95.38 87.39 85.44 94.70 90.71 4.7
BHA 1.5 90.49 92.64 90.94 90.28 94.83 94.85 92.34 2.3
5.0 87.26 90.87 87.44 94.46 92.83 92.86 90.95 33
0.5 94.78 90.03 89.80 90.94 94.20 85.79 90.92 3.6
Tonox-100 1.5 94.45 87.91 96.39 90.03 86.53 87.02 90.39 4.6
5.0 93.62 85.62 88.99 89.95 96.14 91.69 91.00 4.0
0.5 91.51 95.80 95.34 90.94 85.91 94.20 92.28 4.0
oG 1.5 85.37 96.90 87.77 86.93 87.78 90.98 89.29 4.7
5.0 94.56 91.69 87.87 90.32 85.95 94.30 90.78 3.8
0.5 92.02 90.94 87.96 96.70 96.27 92.00 92.65 3.6
BHT 1.5 93.30 94.27 89.88 86.46 86.05 86.28 89.37 4.2
5.0 86.39 95.04 93.35 92.52 90.92 88.56 91.13 3.5
0.5 95.12 93.61 89.75 85.81 91.61 92.34 91.37 3.6
DG 1.5 87.19 92.68 93.10 93.99 87.27 88.77 90.50 34
5.0 93.91 86.73 87.21 96.52 95.83 95.02 92.54 4.8
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FERET P IESE T 27 AR RIS A RE R, Hi AT Ab 3
T T AT S I A o B5 SRR 27 (ks b, A5 6 IR FE
s BHA, Bk H4 4 0.73 me/kg; 2 AR 546 ) BHT,
K A 1.25 mg/kg; 18 3REMAS H TBHQ, e ok
WA 242 mgkg, MKINZE R 0T LIE H, oA ytAL
FUFERE AT AT SR 38 (), B SR R IR T 60 50 PR s o
(B sR S RE A AR BRI A M, B IE AR R
I, X 2 0 B R v il A 5

3 4

ABFFRIEET HPLC, 2546 FEAHZEICE A R B @ T kS
S 1S R A o X PRI T L g A
GRRMMAL, I IE ™8 1 7 2 ISR, MR AT
il. LOD. LOQ. [ | H% f ffe e M4 A Jr i 3
UE, o J5 38 2 S B S 0 3 — 2B WA T A T
P o AT B P B | R . IR AT, X
K s FR PR AR S B AR A AR AT A S F A, TR R
IR i 2 AR A R AR S .
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