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Study on the degradation of curcumin under the ultrasonic field
YUAN Ying-mao,CAO Yan-ping

(School of Food and Chemical Engineering, Beijing Higher Institution Engineering Research Center of Food Additives
and Ingredients, Beijing Technology and Business University, Beijing 100048, China)

Abstract: This article with curcumin,ferulic acid, vanillin as the research object,to research the influence of
single — frequency ultrasound , double — frequency compound ultrasonic and double —frequency alternating
ultrasound to curcumin degradation and the other two materials generation. By using homogenous design
experiments, ferulic acid as the goal to optimize the design of the product,under the ultrasonic frequency
50kHz , ultrasonic power 100W,65°C ,30% ethanol,pH11,ferulic acid concentration was 0.81mg/L,the most
productive was got. 50/135kHz —frequency ultrasonic frequency alternating conditions, ultrasonic power 20W,
temperature 80°C ,ethanol concentration 70% ,pH11,vanillin concentration was 2.93mg/L,the most productive
was got. Results indicated that,ultrasonic in high temperature alkaline environment,curcumin would degraded
into ferulic acid and vanillin. By changing these conditions to promote the degradation of curcumin,thus provided
another way to preparation of ferulic acid and vanillin.
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Fig.l The spectrogram of HPLC
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Table 1 Factor and levels table

A S IEW X IECO X, ZERRIE @ X, pH
1 20 20 10 7
2 60 35 30 8
3 100 50 50 9
4 140 65 70 10
5 180 80 90 11
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Table 2 Homogeneous design table

S X, X, X, X, FAI BRI (mg/1)
28kHz  40kHz 50kHz 135kHz 28+40kHz 50+135kHz  28/40kHz  50/135kHz
N1 1 4 2 1 0.17 0.01 0.07 0.07 0.16 0.10 0.14 0.15
N2 2 3 3 3 0.01 0.04 0.07 0.07 0.07 0.07 0.07 0.07
N3 3 2 5 1 0.03 0.02 0.06 0.01 0.07 0.07 0.07 0.07
N4 2 5 1 4 0.35 0.03 0.23 0.43 0.34 0.33 0.01 0.29
N5 5 2 2 5 0.33 0.27 0.24 0.24 0.34 0.24 0.26 0.22
N6 4 3 3 3 0.02 0.20 0.11 0.06 0.06 0.28 0.07 0.07
N7 3 4 5 5 0.01 0.07 0.07 0.03 0.08 0.07 0.03 0.07
N8 5 5 4 2 0.21 0.07 0.25 0.07 0.03 0.12 0.02 0.20
N9 1 1 4 4 0.05 0.06 0.82 0.07 0.05 0.13 0.01 0.07
N10 4 1 1 2 0.04 0.08 0.03 0.07 0.07 0.07 0.07 0.11
K3 LR LR B B A AT b SRR
Table 3 Curcumin degradation of the optimal conditions and produce ferulic acid result table
HiZ (kHz) 28 40 50 135 28+40 50+135 28/40 50/135
X, 4 5 3 4 5 5 4 5
X, 2 4 4 2 2 2 2 4
X3 4 2 2 4 2 5 2 2
Xy 4 5 5 5 5 4 5 5
[ BRI P (mg/1) 0.44 0.27 0.81 0.51 0.32 0.39 0.27 0.35
*4 BIABOEER
Table 4 Homogeneous design table
A X, X, X, X, B ZWRIE (mg/L)
28kHz 40kHz 50kHz 135kHz 28+40kHz 50+135kHz  28/40kHz  50/135kHz
N1 1 4 2 1 0.60 0.11 0.29 0.11 0.57 0.39 0.35 0.46
N2 2 3 3 3 0.38 0.34 0.50 0.18 0.35 0.11 0.11 0.78
N3 3 2 5 1 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11
N4 2 5 1 4 1.34 0.11 2.32 1.64 2.37 0.11 0.11 2.40
N5 5 2 2 5 1.42 1.68 1.16 1.19 2.23 2.10 0.85 1.16
N6 4 3 3 3 0.37 0.51 0.38 0.35 0.34 1.51 0.50 0.24
N7 3 4 5 5 0.34 0.44 0.61 0.31 0.39 0.92 0.29 0.33
N8 5 5 4 2 0.99 0.90 1.48 0.54 0.80 0.28 0.23 1.23
N9 1 1 4 4 0.11 0.11 0.11 0.11 0.11 1.09 0.11 0.11
N10 4 1 1 2 1.86 0.11 0.17 0.11 0.11 0.19 0.11 0.26
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Table 5 Curcumin degradation to produce vanillin optimal conditions and the results table

iR (kHz) 28 40 50 135 28+40 50+135 28/40 50/135
X, 5 5 1 1 1 5 5 1
X, 5 5 1 1 5
X, 4 4 4 2 2 4
X, 4 5 5 5 5 5 5
Fr LIRS (mg/LD) 2.46 1.68 2.78 2.22 2.83 2.03 0.82 2.93
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