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Rapid Determination of Trans-Aconitic Acid by Spectrophotometry
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Abstract: Trans-aconitic acid can reduce potassium permanganate and lead to color fading. On this basis, a
method for the rapid determination of ¢rans-aconitic acid concentration was established based on spectropho-
tometry. The optimal conditions of this method were detection wavelength of 410 nm, potassium permanganate
of 2.0 g/L, reaction system of 2.0 mL, trans-aconitic acid sample of 1 mL, and reaction at 35 °C for 8 min. The
absorbance showed a linear relationship with the concentration of trans-aconitic acid within the range of 0.35-
0.53 g/L.. The R? was 0.997 6 and the recovery was between 98% and 102%. Indicating that the method can be

used to determine the concentration of trans-aconitic acid in the fermentation broth.
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Fig.1 Scanning absorption spectra of standard potassium

permanganate and blank medium
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Fig.2 Full-wavelength scanning absorption spectra of different
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concentrations of TAA reacting with potassium permanganate
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Fig.3 Effect of reaction time on absorbance

P 3 450, OV EE D 30 "CI, BN IR E]
2 min B, W OGRERE 7 , Bl ORI ] A9 A I, B Sk
P 5 e el PR 0 — 2 R A AR AR T BN, A8 e 7 A 2
AR, WOt BB W AR, 75 8~10 min WOLEEE T
AR, R RO BT e 4, WOL AR E , T R A2 1k,
IS B HCHASI 4 H A , B SO R E] 2 8 mine
2.2.2 S R E

J52 07 R WA S B 8 5 i 45 SR 8] 4 i o

&l 4 25 RRWT, Y W T E] R 8 min B, 76 5N il




2024 42 12 A

a0 Imee &\.
g BERELE RainsSH RS
0.70 —a— KMn0,+0.85 g/L TAA Lor .
—a— KMn0,+0.80 ¢/L TAA Lal
0.65F —e— KMn0,+0.75 /L TAA
12}
0.60 10}
i 3
§ 0.55F 081
0.6
050
04}
045} 02— : s s ;
. . . . . . 035 040 045 050 055

25 30 35 40 45 50
SR EC

B 4 & REE X IR E B R0

Fig.4 Effect of reaction temperature on absorbance
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Fig.5 Colors of the reactions systems of potassium permanganate

with TAA at different concentrations
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Fig.6 Standard working curve
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Table 1 Determination and recovery test of frans-aconitic acid
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(g/L) (525 nm) H/(g/L)
0.4 1.014 1.4717 0.4577 0.36 90
0.5 0.309 1.4717 1.1627 0.48 96
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B, IR 90%~96% o
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Table 2 Concentrations of trans-aconitic acid in the fermentation

broth determined by HPLC and spectrophotometry
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G : el [ <
HPLC % oyt
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2 1.267 4 0.48 0.49 102
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