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Figure 2. ESI-MS and APCI-MS spectra of canola oil triacylglycerols. (A) ESI-MS
spectrum of ammoniated LLL; (B) ESI-MS spectrum of ammoniated LLO; (C) ESI-
MS spectrum of ammoniated OOL; (D) APCI-MS spectrum of LLL; (E) APCI-MS
spectrum of LLO; (F) APCI-MS spectrum of OOL. See abbreviations in Fig. 3.

Figure 3. Extracted ion chromatograms of diacylglycerol fragment ions obtained
by ESI-MS (A–F) and by APCI-MS (G–L). (A) [LL]� or [OLn]�; (B) [OL]� or
[SLn]�; (C) [OO]� or [SL]�; (D) [OS]�; (E) [OA]�; (F) [OB]�; (G) [LL]� or [OLn]�;
(H) [OL]� or [SLn]�; (I) [OO]� or [SL]�; (J) [OS]�; (K) [OA]�; (L) [OB]�. Fatty acid
abbreviations: S = stearic (18:0), O = oleic (18:1), L = linoleic (18:2), Ln = linolenic
(18:3), A = arachidic (20:0), G = gadoleic (20:1), B = behenic (22:0).
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Figure 4. (A) APCI-MS spectrum of OOS; (B) APCI-MS/MS
spectrum of m/z 605.4 Da peak, [OS]�, from OOS.
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Figure 5. (A) Extracted ion chromatogram (EIC) of m/z 896.7 (=[LLL � NH4]�

and [OLLn � NH4]�). (B) ESI-MS spectrum of large peak in (A); (C) ESI-
MS/MS spectrum of m/z 896.7; (D) ESI-MS/MS/MS spectrum of m/z 599.4
formed from m/z 896.7.
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Figure 6. (A) Extracted ion chromatogram of m/z 904.7 (=[OOS � NH4]�, [SLS � NH4]� and
[PLA � NH4]�); (B) Average ESI-MS spectrum across peak at 64.9 min; (C) Average ESI-MS/MS
spectrum of front portion of peak at 64.9 min; (D) Average ESI-MS/MS spectrum of latter portion of peak
at 64.9 min; (E) Average ESI-MS/MS/MS spectrum of peak at m/z 605.5 in (C); (F) Average ESI-MS/MS/
MS spectrum of peak at m/z 603.5 in (D). In (A), X represents the isotope peak from m/z 902.7.

Table 1. Common acyl chain fragment ion calculated m/z values
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Figure 8. ESI-MS and APCI-MS spectra of triolein oxidation products. (A) ESI-
MS spectrum of ammoniated OOS-epoxide; (B) ESI-MS spectrum of
ammoniated OOO-epoxide; (C) ESI-MS spectrum of ammoniated OOO-
hydroperoxide; (D) APCI-MS spectrum of OOS-epoxide; (E) APCI-MS spectrum
of OOO-epoxide; (F) APCI-MS spectrum of OOO-hydroperoxide.
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Figure 9. ESI-MS spectra of ammoniated high molecular
weight (MW) oxidation products. (A) ESI-MS spectrum of peak
eluted near 53.5 min; (B) ESI-MS spectrum of peak eluted near
55.5 min; (C) ESI-MS spectrum of peak eluted near 58 min.
Retention times refer to Fig. 7.
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Figure 11. Extracted ion chromatograms of core aldehydes (or epoxides)
and chain-shortened TAG. (A) EIC of m/z 818.7, = OO,C11H17O3; (B) EIC of
m/z 804.7, = OO,C10H15O3; (C) EIC of m/z 792.7, = OO,C9H15O3; (D) EIC of
m/z 790.7, = OO,C9H13O3 & = OO,C10H17O2; (E) EIC of m/z 778.7,
= OO,C8H13O3 & = OO,C9H17O2; (F) EIC of m/z 764.6, = OO,C7H11O3

& = OO,C8H15O2; (G) EIC of m/z 750.7, = OO,C6H9O3 & = C7H13O2; (H) EIC
of m/z 736.6, = OO,C5H7O3 & = OO,C6H11O2; (I) EIC of m/z 722.6,
= OO,C4H5O3 & = OO,C5H9O2.
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Figure 12. Extracted ion chromatograms (EIC) of ammoniated
chain-addition products of heated triolein by ESI-MS. (A) EIC of
m/z range 970-1040; (B) EIC of m/z 974.7, = OOO � H
� OC4H9; (C) EIC of m/z 1002.7, = OOO � H � OC6H13;
(D) EIC of m/z 1016.7, = OOO � H � OC7H15; (E) EIC of m/z
1030.7, = OOO � H � OC8H17. Compare to Fig. 8, Ref. 8.

"
����'�	 � �

� A
�� 9���� B �
��- *	�. ���
� ������� ���� ���	
���� �

�� 9:8 1

41�7

���� �������� %� /�	� )!*" �
� �������� 
� +�, ��� +�,�5 1�?



�
� /�	�
�	 	�� ���� �
� � ��
	
� 	
 ��
���� �� �
��� ����'�-

�0��	�� �� � ������'�����
� ���'���	 �
� �
���� �� �
�� 
� �

2� ����� ��
� � +�, �� �
	 ��
	
��	�� �� �!"#$%� ����	��

 �.'. $E��� � )F� � �"�� � )8 @@?.@ � �@�.1 � � K �
1.?&.

+��� ���'���	 	��� �	��� �
�	����� �� ��
0��� /���� /�� ���


�
�	 	
 �
�� 	�� ��� ��@? ���3.

+�� ���� 
� 	�� �
�$
0�'���	�� ����� /�� �
�� �	���'�	$

�
�/���. �� ���
���	�� 	��
���� ����� �	 ��� �6@�.? /��

�������	 �� 	�� ���� ����	��� �� 2�'. �� �&. +�� <�#$

%�>%� ����	��� 
� 	��� �
������ �� 2�'. �� <& ��
/�� 	��

�
�� 
� �� 
��
�� ���� �����  ��� 	�� ���
���� �
�&- 
�

�6@� � �@� � �@ K ��@6  ��� �6@? � �@� � �@ K ��@�&. �'���-

/��� �� 
��
�� ����� /�� �
�	- � ��
	
� /�� �
	 ��������� 	


�
�� �� �
� 
� 	�� ��������' �
������� ���'���	- H��	 ��

/�	� ���'���	�	�
� 
� � +�,. �	��� %�>%� ��� %�>%�>

%� ���'���	� �/��	 ���	��� ������	�����	�
�. #	 /�� �������	

��
� 	���� ��	� 	��	 <�#$%�>%� ��� %�>%�>%� ��	�

��
���� �������� ���
���	�
� 	
 ���
/ 	�� ����	�	��� 
� ��'�

�
������� /��'�	 
0���	�
� ��
���	� 	
 �� ��	�������.

�"< �
�
	

��� 
�
����
#	 ��� ���� ���
�	�� 	��	 	�� �
��	�
� 
� 	�� ��		� ���� �����


� 	�� '�����
� ���3�
�� �����	�� 	�� ���'���	�	�
� ��		���


� +�, �������� �� �!"#$%�.�4� +�� �
�� 
� 	�� ��		� ����

����� �� 	�� ��$� �
��	�
� ��� ���� ���
�	�� 	
 ��

����'�	������ ������
���. 9� �
�'�	 	
 ��	������ /��	���

������� 	����� /��� 
������� ����� 	���� <�#$%� �
���$

	�
��. 2�'��� �? ��
/� <�#$%�- <�#$%�>%�- <�#$%�>%�>

%�- �!"#$%� ��� �!"#$%�>%� ����	�� 
� �!� ��� !�!.

�� /�� 
������� �
� +�, �� ���
�� 
��- 	�� <�#$%� ����	��

�0����	�� ��������� E% � C)�F
� �
��- /�	� ����� ����$

������ 
� ��, ���'���	 �
��. �� ���	�
��� ��
��- 	�� <�#$

%�>%� ��
���	 �
� ���� ����	�� /��� ���� ������� 	
 	��

�!"#$%� ����	��. 2�'��� �? :& �� ���� ������� 	
 2�'. �? ,&-

��� 2�'. �? <& �� ���� ������� 	
 2�'. �? #&. +�� �����

���������� 
� ���'���	� �	 ��� �
1.?  KE��F�& �� 2�'.

�? :& ��� ��� ??�.?  KE!!F�& �� 2�'. �? <&- �
������ 	
 	��

���3 �	 ��� ?66.?- ������	�� 	��	 	���� /�� ����������	�
� ��

<�#$%�>%� ����	�� ����� 
� 	�� �
��	�
� 
� 	�� ��		� �����

Figure 13. ESI-MS, ESI-MS/MS and ESI-MS/MS/MS Spectra of triolein
oxidation products. (A) EIC of m/z 918.7; (B) EIC of all MS/MS scans of m/z
918.7; (C) EIC of all MS/MS/MS scans of m/z 619.5; (D) Mass spectrum
averaged across peak at 42 min; (E) MS/MS spectrum averaged across peak at
41.1 min in (B), = keto-OOS; (F) MS/MS spectrum averaged across peak at
42.7 min in (B), = epoxy-OOS; (G) Average MS/MS/MS spectrum of keto-OOS;
(H) Average MS/MS/MS spectrum of epoxy-OOS.
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Figure 14. ESI-MS, ESI-MS/MS and ESI-MS/MS/MS spectra of high molecular
weight triolein oxidation products. (A) ESI-MS spectrum of peak eluted at 55–
57 min in Fig. 10(F); (B) MS/MS of m/z 1802.4; (C) MS/MS/MS of m/z 1502.1;
(D) ESI-MS spectrum of peak eluted at 58 min in Fig. 10(G); (E) MS/MS of m/z
1786.5; (F) MS/MS/MS of m/z 1486.1.
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Figure 15. ESI-MS, ESI-MS/MS, ESI-MS/MS/MS, APCI-MS and APCI-MS/MS
spectra of TAG positional isomers. (A) ESI-MS spectrum of OPO; (B) ESI-
MS/MS spectrum of m/z 876.7; (C) ESI-MS/MS/MS spectrum of m/z 577.4; (D)
ESI-MS of POP; (E) ESI-MS/MS spectrum of m/z 850.8; (F) ESI-MS/MS/MS of
m/z 577.4; (G) APCI-MS spectrum of OPO; (H) APCI-MS/MS spectrum of m/z
577.4; (I) APCI-MS spectrum of POP; (J) APCI-MS/MS spectrum of m/z 577.4.
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