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Microwave-ultrasonic Wave Aided Extraction of Red Pigment frorn Persimmon and

Its Physicochemical Properties

. TIAN Long
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Abstract ; Single-factor and orthogonal experiments were designed to investigate the optimal technology of

the microwave-ultrasonic wave aided extraction of red pigment from persimmon. And physicochemical

properties of the pigments were further studied. The results indicated that the optimal extraction parame-

ters were as follows :power of microwave; 832 W,the time of microwave treatment: 45 s, time of ultrason-

ic treament ; 40 s, and the ratio of material liquid 1 ¢ 8. The pigment behaved thermal stability, light resis-

tance, acid and sugar stability, reductive resistance;poor anti-oxidation ability ,Overally,the pigment was

a potenrial one for use.
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Table 1 Result of the extraction with differentrations of

material to ethanol

L 1:8 1:8 1=l 1:12  1:14

WHEEA  0.036 0,044 0,053 0.055  ©.056
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Fig.1 Effect of the time duration of microwave treatment on

the extraction
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Table 2 Factors and Levels of orthogonal experiments
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Table 3 Results of the orthogonals expetiments
5 A B C D Bifrcy) %
1 1 1 1 1 1.535 1,248 1. 401 4,184
2 1 2 2 2 1.245 1. 302 1.187 3.734
3 1 3 3 3 1,213 0, 958 0. 989 3. 160
4 2 1 2 3 1, 380 1,578 1. 418 4. 376
5 2 2 3 1 1. 404 1. 608 1. 470 4. 483
[ 2 3 1 2 1.334 1. 418 1,474 4,226
7 3 1 3 2 0. 886 Q, 805 1. 115 2. 806
8 3 2 1 3 1. 508 1. 468 1.351 4.327
9 3 3 2 1 1. 508 1.399 1.584 4. 491
My 11.078 11. 366 12.737 13.158 T=35.787
M 13.085 12. 544 12. 601 10, 766
HiE=1. 325
M, 11.624 11. 877 10. 449 11. 864 i
S; 0. 240 0.078 0. 366 0, 318 S1==1.224
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Table 4 Pigments thermostability -
gtz ol VR 12 3 4 5
60C 1,022 0.987 D.886 Q.758 O0.744 0.562

80°C 1.022 0.924 0,821 0.692 0.665 0. 619

100°C 1.022 0.860 0.743 0,654 0.443 0.348
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Table 5 Effect of illumination on the stability of the pigment

3 4 5 L] 7

H 3t e E)/d 0 1 2
9. 7; 3 . 0. 924 0, 868 0, 842 0. 839 0. 838 0,841 0. 842 0. 850
PR (El/d 0 1 p 3 4 5 6 7
WS HE 0.924 0. 898 0. 900 0. 884 0. 876 0. 869 0. 857 0. 860
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Tahle 6 Effect of metals on the stability of the pigment

BHEl/R %R K+ Znit Catt Mgt Fedt

¢ 0.924 D.987 0.956 0.947 0,268 0.587
24 0.816 0.945 0.935 0.922 0,901 (.42)

48 0.890 0.910 0.903 0.902 0,880 0.232
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Table 7 Effect of oxidants and reductants on the stability
of the pigment

WE/Y% XM 002 004 0.06 008 0.10

HeO:  0.924 0.743 0.568 0.243 0.151 0.096

Ve 0.924 0.858 0.810 0.805 0.756 0.721
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Table 8 Effect of food additives on the atabliity of the pigment

R /d 0 1 2 3 4
s 7 1347 1.377 1.481 1.602 1.921
L4 L2001 1,432 1.658 1.689 1.950
AR 0.282 0.279 0.264 0.256 0,247
EHR 0.33¢  0.312 0.268 0.234 0.205
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