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Research on determination of maleic acid in food by high pressure
liquid chromatography
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ABSTRACT: Objective To establish a high pressure liquid chromatography (HPLC) method for determina-
tion of maleic acid in starch, modified starch, egg biscuit and some foods. Methods With Agilent Zorbax
Stabond C,g column, the effect of the fumaric acid was studied. Results The peak area and the standard solu-
tion in the 0.5~20 mg/L kept a good linear relationship, with a correlation coefficient of more than 0.999. The
extraction recoveries were between 93.8%~101.1% and the RSD was less than 5.0%. Conclusion  This labor-
atory method can meet the requirement for determination in practice.

KEY WORDS: high pressure liquid chromatography; maleic acid; fumaric acid; food; starch

2013 5 5 “ ? “

, 3 692.05
s s 6 (13 2
3 2
b
HEWE: (2011BAK10B04) (2012Y6001)
Fund: Supported by the 12th five-year plan (2011BAK10B04); Fujian province science and technology project (2012Y6001)
*BRIIEH: , , E-mail: yffjcig@gmail.com

>

*Corresponding author: YANG Fang, Professor, Technical Center of Fujian Entry-Exit Inspection & Quarantine Bureau, No.312, Hudong Road,

Fuzhou 350001, China. Email: yffjcig@gmail.com



1500 4
, 13 FREMERS TAEREH
> 1000 mg/L,
, (2 1.0~100.0 mg/L
: 14t EaIaE
’ ’ 5g 100 mL , 0lg oa
’ ,  40~45T 30 min, 1 mL
’ 1 mL , ,
2760-2011" ” 045pm
’ 5g, 0.1
g o , 40~45C 30 min
, 100 mL, 5
[4-7]
’ min, , , 3 mL
" Cis s 1 mL 0.45 um
2 GRS
’ ’ 21 SKBFBLF
2.1.1  &iEAESH
' Cis
Cs ’ )
s CIS
[9-11] s
’ Agilent SB- Cyg (250
mmx4.6 mm, 5 pm), pH
1 5 F% ’ -6 ml/min
1.1 X5 : 1
Agilent 1200SL ,  DAD 212 RALEFFMHT
( Agilent ); Milli-Q System >
( Milipor ) 0.1 mol/L 0.1 mol/L -
( ), ( ), ( (90:10, v/v) 0.1 mol/L -
), ’ - ( (97:3, v/v) R
Sigma  , 35.4 U/mg); ( Fluka, ’ 0.1 mol/L
>99.0%); ( Sigma ’ - (97:3, v/v) 25
+99.0%) 30 35 C ,
30 C - 2,
12 ®iEEH , 240 nm,
: Agilent Zorbax SB Cig ;
0.1 mol/L ( pH 2.5); 0.1 mol/L - (97:3,
: 0.6 mL/min; : 240 nm; : 30 C; v/v) , 0.6 mL/min
: 10 pL 3



5 : 1501

mAU
7 3
6 ]
5 3
4 3
3 ]
2 3 2 g
O o
1
0 A&\l&\
-1 3
-2 T T T T T T T T T T T T T T T T T T T T T T 1
0 2 4 6 8 10 12 14  min
1 (6.052 min) (6.905 min)
Fig. 1 The chromatogram of maleic acid and fumaric acid
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Fig. 2 The ultraviolet spectrogram of maleic acid
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Fig. 3 The chromatogram of maleic acid
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Table 1 The linear equation and correlation coefficient of the liquid chromatography

Y =9.4903X-0.6406 0.9999

®2 EWRESFEEERLE(=06)

Table 2 The recovery rate and the precision test (n=6)

/(mgkg™") 1% 1% 1%
10 95.2~102.0 98.7 24
20 91.6~98.0 95.0 24
100 93.8~99.6 96.5 1.9
10 97.4~105.6 101.1 2.9
20 98.8~103.5 101.0 1.8
100 93.1~97.9 95.7 2.0
10 87.8~102.2 96.0 49
20 90.1~100.3 96.1 3.7
100 94.8~102.4 96.9 2.8
10 92.5~103.9 97.7 44
20 89.3~100.1 95.2 3.7
100 94.7~104.6 98.6 3.5
10 91.2~100.3 96.1 3.2
20 90.1~100.3 93.8 44
100 91.7~101.0 97.0 3.6
10 96.9~104.5 99.8 3.0
20 93.3~99.9 96.1 2.4
100 94.2~100.4 97.1 2.7
10 95.5~105.6 100.1 3.5
20 94.3~100.3 97.6 2.7

100 95.2~100.8 98.3 2.3
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Fig. 4 The chromatogram of starch sample negative sample (left), positive sample (right)
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