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Relaxation Law about Photons Radiation Intensity of Starch Free Radicals
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Abstract In order to study the changing law of the starch free radicals, the luminescence dynamics equation about
the starch free radicals was set up based on the theory of biophotonics and the dynamics model of chemiluminescence.
According to the relationship between luminous intensity and density of the free radicals. the annihilation function of
the starch free radicals is obtained. By fitting the luminescence curve at different temperatures, the relative
coefficient about the function is fund to be all above 0. 98, which can describe the relaxation law about the free

radicals accurately.
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Fig. 1 Light intensity curves at differents temperatures of 75 C (a), 70 C (b), 65 C (¢), 60 C (d), light intensity

decay curves (e)
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Fig. 2 Fitting curves about light intensity decay at the temperatures of 75 C, 70 'C, 65 C, 60 C
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Table 1 Parameters about the fitting curve
P’ C t Y, R’
60 C 0. 04 —1 0.00016 8.3 —0.23 0. 989
65 C 0.09 —1 0.00021 7.3 0.03 0.989
70 C 0.15 —1 0. 00021 9.8 0.58 0.992
75 C 0.13 —1 0.0001 16 1.52 0.994
A 25 SR AT D B AR O R BT AE 0. 98 LA wE%,
F L UEWT I 2 SR A TE R B R R R s R RO B
S AT AL UE B B S 43 AT 2 T SR . & £ X #

M 1 Ced T LAt A [ 3t JBE T s 1) 22 ' il 26
2257 W 48

4 2 e

Pk 2 B SR RN AT T A AR I E T
TVEM BB L SR, @S T
TER H B IR AR A RO
SRR SR P WY W 4 i Rt A
WA LA R I A TR R B e M 2R S S I il £R
AH O R B AE 0. 98 DAL, BEAR K 119 21 1 3 Fh 3E 19
TE AL . AR BRI BUEH T 3k A B FE T
WP A R O B A O B B AR A SE I 5

1 Qu Xiaochao, Liang Jiaming, Yao Cuiping e al.. Optical
properties of gold nanoparticle and its application in biological
imaging and photothermal therapy[J]. Chin. J. Lasers, 2007,
34(11): 1459~1465

JE e R AR WEAREE SR S GNR ORI A 1 T A LA A )
BAR RO RIT E R LT ], F B ok, 2007, 34(11) : 1459~
1465

Xia Wei, Ma Deying, Wang Ling et al.. High power 650 nm red

IS

semiconductor laser with transparent window [J]. Chin. J.
Lasers, 2007, 34(9). 1182~1184

2O OEE . E W% B RERYE 650 nm 206 ik
Wotg)]. ¥ E#k, 2007, 34(9): 1182~1184

Liu Fei, He Yong, Wang Li. Met hods for the prediction of
sugar content of rice wine using visible-near infrared spectroscopy
[J]. Acta Optica Sinica, 2007, 27(11): 2054~2057

XK B LE AL B B0 Y R -3 L0 A 6 R O
W), kSR, 2007, 27C 11): 2054~2057

4 Liu Muhua, Chen Quansheng, Lin Huaiwei. The study of non-

8}

destructive measurement of fruit internal qualities using spectral



8 1 AR AT EA A AR R RO

1583

w

o

-

oo

©

imaging[ ] 1. Acta Optica Sinica, 2007, 27(11): 2042~2046
XUARAE R4 P AR . 3P SRR B2 (9 't 1% 181 4% TG 460 A ) £ AR B
3501, k3R, 2007, 27(11): 2042~2046

Gu Qiao. Biophotonics [M]. Beijing: Science Press, 2007. 2~15
Ji HE. A kT RIM] dbat. Bl AL, 20070 2~15

Gu Qiao. Superweak photon emission from biological system[]].
Science, 1989, 41(1): 35~40

I AE AdREMEF TR A, 1989, 41(1D):
35~40

Liu Songhao, Meng Yaoyong, Liu Chenyi. Biophotonics and its
applications[J]. Laser & Infrared, 1996, 22(2): 12~16
XUBREE w5 XRE S5 AT ERANAL] #tha
sk, 1996, 22(2): 12~16

Ma Yu, Yu Xin. The statistic processing of photon image[]].
Acta Optica Sinica , 2002, 22(4); 422~425

O ow.er 5 B TERBGSEIAELT] R F F R, 2002,
22(4): 422~425

Ma Yu, Yu Xin, Wang Susheng e al.. Thin samples photon
image processing with statistical method[ J]. Acta Optica Sinica
2000, 20(12): 1641~1646

O HiLar o {5 BOE . MEARSTREGIM S ET].
53R, 2000, 20(12): 1641~1646

10 Wenli Chen, Da Xing, Roeland Van Wijk. Chemiluminescence

seed imbibition at different temperatures [ ] ].
Luminescence , 2006, 21: 31~35

11 Wenli Chen, Da Xing, Ji Wang et al.. Rapid determination of rice

during rice

seed vigour by spontaneous chemiluminescence and singlet oxygen
generation during early imbibition[ J]. Luminescence, 2003, 18;
19~24

Slawinska D, Slawinski J. Chemiluminescence of cereal products

1

[SS)

1. Kinetics. activation energy and effect of solvents [ ] ].
Biolumin. Chemilumin. , 1997, 12. 249~259

13 Gu Zhengbiao.
instrument in starch graft copolymerization [ J]. J.
Cereals and Oils Association, 2002, 17(2): 1~5
JBTE 8. A WAk 2 R 6 I AN AR T A A Sk R S N o i T
[J]. ¥ BAR S F 3k, 2002, 17(2): 1~5

14 University of Electronic and Technology of China.

Application of surveying biochemistry light

Chinese

Tianjin
University of Light Industry, Beijing University of Chemical
Technology. Macromolecule [M].
Beijing: China Light Industry Press, 1996. 63~65

BLAREHE K2 B R B R 2, R T B b nt ik oK
BaTaFEAHEE[M] duat: b EE T b AL, 1996,
63~65

Chemistry and Physics



