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Abstract: Inthis study, a reaction system consisting of fructose, citric acid, and sodium citrate buffer solution was developed to investigate
the effect of chlorogenic acid on the formation of 5-hydroxy methy Ifurfural (HMF) and the intermediate product 3-deoxyglucosulose (3-DG)
under different pH environments, to mimic drying of plum fruit under high temperature conditions. The results showed that chlorogenic acid
could influence the formation of HMF and 3-DG, which-was-also affected by pH conditions. At pH values of 2.80 and 3.70, the addition of
chlorogenic acid inhibited the formation of HMF and 3-DG; the lower the pH value, the higher the inhibition rate. At pH values of 4.70 and 5.70,
the addition of chlorogenic acid significantly promoted the formation of HMF; with increasing pH, an increased production of HMF as well as
3-DG weas observed. However, at the same pH, chlorogenic acid did not have asignificant promoting effect on the formation of 3-DG. At pH 6.0,
a high dose (42 umol/mL) of chlorogenic acid couldsignificantly increase the rate of HMF formation. When the reaction was carried out a
90 C for 48 h, HMF yield was.increased by 1.14-fold. Thus, at lower pH, fructose tended to form HMF viathe fructofuranosy | cation pathway
and chlorogenic acid could inhibit the formation of 3-DGto decrease the HMF content. At higher pH, fructose was more likely to form HMF via
the 3-DG pathway and chlorogenic acid could increase the HM F content by promoting the conversion of 3-DG to HMF.
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Table 1 Effect of chlorogenic acid dosage and pH on HMF formation

HMF/(ngmL)
AR (umolimL) T L o pH=3.70 pH=4.70 pH=5.70
0 5836.51454.15¢ 3865.12453.64° 1215.1826.29° 505.97+19.66°
0.42 5244.74438.68° 3807.22467.13% 1220.86+16.25" 623.7428.52°
42 4456.15458,34°  3326.96435.88° 1275.4446.08" 790.61424.96"
12 5088.81264.31" 3382.79+14.15° 1707.3049.34* 1164.1420.75°

E: B RBIFENFELRRE, ATAFEFEE (p<0.05).
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Table 2 Effect of chlorogenic acid and pH on remaining content of 3-DG

. He WL/ (ug/mL)
%% J7. B (umol/mL)
pH=2.80 pH=3.70 pH=4.70 pH=5.70
0 111.93+6.18° 71.9143.92° 40.6443.87% 22.42+1.08%
0.42 102.3345.88? 59.27-4.81° 35.4843.87" 23.9940.95%
4.2 87.0444.21° 74.96+4.262 38.1644.242 27.32+0.912
12 92.4345.672 78.80+4.132 37.7843.922 24.93+1.232

E: B REARENFTEARE, R TRAZEFEF (p<005).
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Table 3 Effect of chlorogenic acid and pH on remaining 3-DG

R ER 3-DG/(ug/mL)
/(umol/mL) pH=2.80 pH=3.70 pH=4.70 pH=5.70
0 339.0848.69° 360.5149.58°  366.677.73%  414.2647.46°
0.42 332.3048.03*  353.98+10.16*° 372.0748.11%  431.83%8.89%
4.2 291.6748.81°  347.9748.47%  379.7949.08% . 415.38+7.73°
12 269.3548.48° 331.1929.10°  373.0349.37%  424.67+11.43%

E: AP P BSR4 F &, PR THAZFLE (p<005).
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Fig.3 HMF formation rate in different reaction systems
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