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Changes of Trans Fatty Acids in Production of Tea Seed Oil

CHEN De-jing', CAO Han-mei’, QIN Gong-wei’
(1. Shaanxi Provincial Bio-resource Key Laboratory, Shaanxi University of Technology, Hanzhong 723001, China;

2. School of Biological Science and Engineering, Shaanxi University of Technology, Hanzhong 723001, China)

Abstract: This study aimed to investigate the cause of generation and transformation of trans fatty acids in tea seed
oil production. Crude tea seed oil was prepared by cold press technology followed by degumming, deacidification and
bleaching. The oil sample was further subjected to esterification using potassium hydroxide-methanol solution methyl before
deodorization and dehydration. The changes of fatty acid composition and the content of trans fatty acids in the final oil
products were determined by gas chromatography in comparison with 37 kinds of fatty acids standards. The results showed
that no trans fatty acids were detected in cold pressed crude oil, deacidificated or decolored oil. High temperatures (= 250 C)
could result in the generation of trans fatty acids while they were undetectable in the oil samples deodorized and dehydrated
at low temperature (< 150 ‘C) for less than 3 hours.
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Fig.1  GC chromatograms of 37 types of cis- and trans-fatty acids
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Table1l FID response factors for detection of 37 types of fatty acids
WeE RN RE W AEE TRITEA JR07R FIDWY FIDEHE
54 Wmin B4 om % MEREEM, BEn BTE BT
1 Cy 10939  61765.5 4 102.13 4 2126 1453
2 Ceo 11.674 813524 4 130.18 6 1.807  1.235
3 Cyg 12924 96223.5 4 158.23 8 1.647 1126
4 Q14972 1043105 4 186.29 10 1551 1060
5 Chy 16336 495363 2 200.28 11 1516 1.036
6 Cho 17.904 1135378 4 214.34 12 1487  1.017
7 Ciao 19.629  54207.7 2 228.37 13 1463 1.000
8 Ciuo 2146 1213932 4 24239 14 1442 0.986
9 Cuy 23142 538363 2 24039 14 1430 0977
10 Ciso 23341 575471 2 256.42 15 1423 0973
11 Ciss 25.119 585773 2 25442 15 1412 0.966
12 Cigo 25324 206999.5 6 270.44 16 1407 0.962
13 Cg 26888 52558.1 2 268.43 16 1397 0955
14 Ciro 27362 59863.6 2 284.49 17 1.393 0953
15 Ci 29.022 598315 2 282.48 17 1.384 0946
16 Cigo 29522 130943.1 4 298.49 18 1381 0.944
17 Cgue 30593 58882.6 2 296.48 18 1371 0938
18 Cupee 31096 1308522 4 296.48 18 1371 0938
19 Cpupe 32373 559564 2 294.46 18 1362 0931
20 Cippe 33599 60035.0 2 294.46 18 1362 0.931
21 Cyo 34365 1342906 4 32655 20 1359 0929
22 Cuye 35687 590583 2 292.46 18 1353 0925
23 Cyy 3626 603234 2 324.53 20 1351 0924
24 Cuss 36869 565057 2 292.46 18 1353 0925
25 Cyy 37199 62917.1 2 34057 21 1350 0923
26 Cy, 39355 613393 2 32252 20 1343 0918
27 Cyy 40278 1343874 4 354.6 22 1342 0918
28 Cuss 41642 87682.7 2 320.52 20 1334 0912
29 Cuue 42268 803323 2 35258 22 133 0912
30 Cyuys 42832 675738 2 32052 20 133 0912
31 Cyue 43225 717051 2 318.54 20 1.326  0.907
32 Gy 43393 490818 2 368.62 3134 0912
33 Cp, 45207 580715 2 350.56 22 1327 0907
34 Cy 4615 1355485 4 382.65 24 1328 0.908
35 Cyss 4692 546651 2 316.62 20 1318 0901
36 Cyyy 47977 63550.9 2 380.64 24 1.321 0903
37 Caogs 54959 430633 2 342.56 2 129 0886
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Table2 Effect of processing conditions on the composition and
contents of trans fatty acids in tea seed oil

%

e B Bt Mt i £y
Cig: 1001 ND ND ND ND
Ciginoe 60.909 61.998 62.347 64.274
Cisanse ND ND ND ND
Cisan6e 20.126 20.549 20.821 20.982
Clsanse 0.164 0.141 0.147 0.155
Coosic 0.021 0.033 0.038 0.045
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Table3  Effect of heating temperature and processing time on the
content of trans fatty acids in tea seed oil

%
NN . s FuI) 7] /h
BEREC RS — e -
Cigetnor ND ND 0.050 0.073
150 Cisner ND ND ND ND
ARV S s ND ND 0.050  0.073
Cisinor ND 0225 0364 0523
200 Cisause ND ND ND 0.054
ARV S S ND 0.225 0364 0577
Cisinor 0367  0.857 1387 2369
250 Cisamer 0.056  0.112  0.141  0.191
SRR S 0.423 0.969 1.528 2.560
Cisinor 0.620 1460 2548  4.078
270 Cisamer 0.101  0.183 0252  0.298

SRS 0.721 1.643 2.800  4.376
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