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Abstract; Methyl esterification of fatty acids is required prior to gas chromatography-com-
bustion-isotope ratio mass spectrometry (GC-C-IRMS) analysis, but each fatty acid methyl
ester(FAME) contains a methyl group from derivatization that is not present in the original
fatty acid. So it is necessary to correct the §*C value of each FAME for the §*C value of
the extra methyl carbon. In order to obtain the accurate §**C value of the methanol used to

methylate the fatty acids, and then improve the accuracy of the corrected §**C values of fat-

7% B HB:2012-07-12; & [E B # : 2012-10-16

BE&TH: R AAREEEEW B (40873011 %8

fEERMN Ik (1986~ , 5, PP AL B LTS E IR T % k. E-mail: yaoyuan 1212@126. com

e X T (1958~ , 55, BEPE AL HRE S, ARG E Ry B ERIE 25158 . E-mail: liuwg@loess. llgg. ac. cn

PDF SCH# 4] "pdfFactory Pro™ X RAG)E ww. Fineprint.cn



http://www.fineprint.cn

%6 Bk S AR ITER P R R) AL 3R e {H AR IE T AN LS 335

ty acids , this paper analyse the §**C values of the methanol as determined by three different
methods: 1) The §**C values of sodium methoxide solid from chemical reaction between the
methanol and sodium are determined by off-line method; 2) The 8§ C values of methanol
crystal as prepared by a special method that liquid nitrogen cools down quartz tube are de-
termined by off-line method; 3) The §**C values of the methanol are determined by GC-C-
IRMS with headspace sampling. Besides, the §8*C values of the fatty acids and FAMEs are
also determined by off-line method, and the §*C values of the methanol as determined by
three different methods correct the 6% C values of each FAME respectively, and then this
paper compare the calculated §**C values of the fatty acids with that of the fatty acids as de-
termined by off-line method. The results show that the average 6**C value of the methanol
crystals as determined by off-line method is — 50. 17%;, and the standard deviation is
0. 086%0(n=>5). Reproducibility of these values is the best, and the calculated 6 C values
that the 6% C values of the FAMEs are corrected by the §*C values of the methanol are the
most similar with the §*C values of the fatty acids as determined by off-line method . So it
is a reliable method that methanol crystals are determined by off-line method, and then its
accuracy is improved that the §° C value of the methanol correct carbon isotope measured
values of FAMEs,

Key words: fatty acid methyl ester(FAME) ; methanol; carbon isotope; correction methods
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Table 1 Measurement results of §°C values of the methanol
S OBC/ % RS O3 C/ % LR R OBC/ %o
CH;30Na-1 —50.79 Crystal-1 —50. 17 Headspace-1 —50.77
CH;3ONa-2 —51. 24 Crystal-2 —50. 15 Headspace-2 —50.70
CH30Na-3 —52. 36 Crystal-3 —50. 24 Headspace-3 —50. 32
CH;3;0ONa+4 —b51.78 Crystal-4 —50.03 Headspace-4 —50. 69
CH30Na-5 —52. 80 Crystal-5 —50. 24 Headspace-5 —50. 49
n = IN w/ME/ Ko FIE/ %o FRaE i / %o
FIEEg 81C 5 —50. 79 —52. 80 —51,79 0.814
LS ik 012 C 5 —50. 03 —50. 24 —50. 17 0. 086
Tz F iz 02 C 5 —50. 32 —50.77 —50. 59 0. 185
R2 3IWHFEAFENENFE 6°C EREHERFEE 6°C ErxTLE
Table 2 Comparisons of three different determination methods
of §°C values of the methanol to correct §°C values of FAMEs
3 C/ %, (V-PDB)
Cig Cig Cao Ca Cso
S —29.72 —28.16 —26.12 —29.08 —22.71
Re R F g —30. 88 —29.17 —27.23 —29, 77 —23.46
B IEJE W 1 —29. 57 —27.91 —26. 00 —28. 85 —22.52
R IEJE W IR 2 —29. 67 —28.00 —26. 08 —28.92 —22.57
R EJE W R 3 —29. 65 —27.98 —26. 06 —28.90 —22.56
R 1.16 1.01 111 0. 69 0.75
mE1 0.15 0.25 0.12 0.23 0.19
RE 2 0. 05 0.16 0. 04 0. 16 0.14
w3 0. 07 0.18 0. 06 0.18 0.15
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Table 3 Independent-samples T test on §°°C values of the methanol by the two different determination methods

FEFTRN Levene 4 BEAERN TR
95% Ef5 X A]
F TSR o df ARFEAE R OB
kR
3¢ By 2% 4,772 0. 060 4. 683 8 0. 002 0. 217 0. 639
R LYY TS 4. 683 5. 654 0. 004 0. 201 0. 655
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