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Effect of Pyrolytic Temperature of 3 -Carotene on the Pyrolytic Products

LUO Chang-rong ZHAO Zhen-yi ~ LIU Han-gang = SUN Xu-bo LI Jun
Huabao Flavors & Chemicals Shanghai Co. Ltd. Shanghai 201821 China

Abstract The products formed in the pyrolysis of beta-carotene under nitrogen condition at different
high temperatures such as 300 400 500 600 700 and 800 degree C were investigated respectively.
The results indicated that the pyrolysis of beta-carotene at high temperature was a very complex
process and the pyrolytic products were mixtures of many compounds. Additionally the pyrolytic
products were different when beta-carotene was pyrolysed at different temperature. The content of
aromatic compounds obtained was higher when the pyrolytic temperature was relatively lower. The
content of all those flavors decreased with increase of pyrolytic temperature and beta-ionone and
dihydroactinidiolide disappeared completely when the pyrolytic temperature reached 600 degree C. On
the contrary the content of polynuclear aromatic hydrocarbons PAHs such as naphthalene

anthrene and phenanthrene increased quickly in this case. Above 800 degree C the pyrolytic products
were mainly composed of benzene toluene p-xylene m-xylene and PAHs such as naphthalene

anthrene phenanthrene indene and derivatives of those compounds. In addition the pyrolytic
mechanism of beta-carotene was deduced.
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Tab.1 The main pyrolytic products of beta-carotene at different temperature
T
min 300 400 500 600 700 800
13- 1.73 0.90 1.79 0.66
1 3- 1.78 0.39
2- 2.02 0.37 0.10 0.15 0 0 0
1 3- 2.16 0.80 0.33
2.28 0.10 1.10 2.21
1- -1 4- 2.91 0.59
Z -3- -135- 2.97 0.23
2- -1 3 5- 3.03 0.11
2- -1 3- 3.07 0.21
1- -1 4- 3.17 0.29
3.31 16.17  7.36 6.94 5.06 2.75 5.27
55- -1 3- 3.48 0.10
255 - 4.04 0.24
1 2- -1 4- 4.07 0.12
35 - 4.21 0.10
13- -1- 4.23 0.18
2 3- -1 3- 4.64 0.21
1244 4.93 0.29 0.82
6 6- -2 4- 4.96 0.60 1.36
-1 3- 5.14 0.11
5.22 0.35 0.71
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T
min 300 400 500 600 700 800
5- -1 2 3- 27.90 0.51
1 2- -1 3- 28.03 0.11
46 E 87- 28.92 0.19
46E S8E- 30.47 3.17 0.34
12 34- 30.66 26.82 24.71 31.63 20.49 4.56
1 2- -116- 30.87 0.81
4672 87- 30.99 0.37
1 7- 31.57 0.61
11- 31.83 0.31
1 2- 25 8- 33.11 0.26
2 7- 33.34 6.26 5.19 3.18 4.30
33.63 0.19
1 2- 35 8- 33.65 0.20
a- 33.81 0.36
1 5- 34.45 0.36 1.19 0.35
2- 35.07 0.34
4- -1 2- 35.31 0.37
1 3- 35.43 0.38 0.41
26 35.51 0.24 12.99 13.94
35.91 0.37 1.14
1 2- 36.22 0.34
2 3- 36.32 0.25
37.90 0.16
4- 11 38.34 0.55 0.99
B- 38.53 3.97 1.52 3.97 0.29
2 2- 38.98 0.98 0.17
2- 1- 39.26 0.94
14 5- 39.69 1.42
2 4 6- 40.02 0.33 0.54
1145 6- -2 3- 40.30 1.01 2.51 1.19
2 3 6- 40.52 0.29 0.48
40.89 2.11 4.68 2.25 0.88
2- 11 41.51 0.97 1.59
14 o6- 41.70 0.25 1.97 0.23
167 41.83 0.24 0.77 2.47
9H- 42.63 1.23 2.93
34 1 1- 44.89 0.13 0.50
45.59 0.65
2 3- -1 1- 46.02 0.21




74

22

T
min 300 400 500 600 700 800
1234 47.03 0.17
44 47.37 0.11  0.85 1.00
33- 47.45 0.41 0.58
4 B 48.77 0.08 0.26 0.12
2. 9H 48.84 1.95 3.04
- 9H 51.23 0.41 1.12
31 11 51.59 0.18
52.44 0.20
52.50 1.09 0.45 1.01
9 10- -1 53.44 0.34
2. 23 53.73 0.42 0.48
23 9H- 54.24 0.16 1.52 1.14
122 158 54.69 0.19
1- 55.02 0.13
910- -1 55.06 0.54
2- 55.92 0.94 0.27 2.45
- 56.28 0.26 0.28  0.66 0.20
56 BbF 56.39 0.53 0.12
4H- 56.44 0.13 0.21
2- 56.57 0.46 0.19
1- 56.69 0.15
9. 5H 57.55 0.12
2- 57.82 0.31 0.17
8 10- 58.49 0.10
36 58.65 0.19 0.50 1.04
25 58.67 0.11 0.38 0.73
27 59.10 0.45
1 4 59.11 0.13 0.55
59.43 0.34 0.15 0.12
60.25 0.16 0.30 0.20
235 60.75 0.15
IIH  a 61.87 0.31 0.24
- 61.97 1.22 0.40
13 63.45 0.89 0.17
64.13 0.42
6 11- 89 64.33 0.67
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