APPENDICES

Appendix 1: PCA Overview of Untreated FTIR. \q
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Appendix 2: Loading Plots of FTIR-PCA on Fats.
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Appendix 3: Important Variables Selection of FTIR-OSC-PLSR.
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Appendix 4: Assignment of the Main Resonances in the 'H- NMR.

Chemical shift 6 (ppm) 'H Compound Yv
5.42-5.29 -CHCH- (all unsaturated F4)

5.29-5.22 -CHOCOR (TAG) \
4.36-4.24 -CH,OCOR (TAG)

4.20-4.10 -CH,OCOR (TAG)

4.10-4.05 sn-1,3- diacylglycerols (DAG)

4.04-3.98 sn-1,3- DAG i

3.76-3.68 sn-1,2- DAG V

2.84-2.79 CH-CH>-CH (linolenyl group)

2.79-2.70 CH-CH,-CH (linoleyl group) T

2.40-2.20 -OCO-CH,- (all acyl groups) '

2.08-1.94 -CH,-CHCH- (oleyl, linoleyl a yl grou

1.70-1.67 Squalene w‘
1.67-1.50 -OCO-CH,-CH,- (all acyl gro \Y'
1.40-1.14 -(CH»)n- (all acyl groups) ' .i')
1.02-0.92 -CHCH-CH,-CH3 (linolenyl p) Y'
0.92-0.80 N
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Appendix 5: Important Variables Selection of 'H-NMR OSC-PLSR.
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Appendix 6: Assignment of the Main Resonances in the *C-NMR.

Chemical shift  (ppm) '3C Compounds
14.07 - 14.28 C 18(wl) All acyl chains \

20.56 - 22.70 C17(®2) All acyl chains %
24.49 - 24.89 C3 All acyl chains s
25.56-25.72 Cl1 linolenyl
Cl14 Linoleyl & li
27.22 -27.38 C8 Oleyl & linoley
Cl11 Oleyl
29.42 c4-C7
Cl12-C15
Cc8-C15
c8-C13
31.55-31.94 C 16 (03)
34.06 - 34.20 C2,sn-2
62.12 CH,O-, sn-1,

CH?O-, sn-
65.07 CH,O-, sn-1 i
68.93 CHO-;
77.01 D(%
127.13 -127.92

C 10, Fi5
128.10 - 128.47 ;
2, Y3
129.49 - 129.70 Co,
\ C
130.02 - 130.45 C9 3
172.81 c z 1, sn- |°

173.23 B 4F 4 & 49

Linoleyl & linolenyl
Linoleyl

TAG

TAG
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Appendix 7: Estimation of the *C-NMR
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Appendix 8: Standard of FAME Integration.
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Appendix 9: Typical Chromatogram of Lard

FI[;] A, FID1A, Front Signal (NOR AISHAHE_BATCH 2TD] \i
" | C—)
=
160 | E
140 =
120 5
80 -
B0 <
40 4
20_
o
0 T T L S B A B
[1] 2 4 [+]
Peak RetTime Type Width Area
# [min] [min] [pA*s]
=== ===——== | ====== | ======= |
1 2.586 0.0000
2 3.306 0.0000
3 4.865 0.0000
4 T.023 0.0000
5 g.112 0.0000
1] 9.14¢ 0.0000
7 10.110 0.0000
g8 10.9%¢c BB 0.0238
9 11.422
10 11.841
11 12.272
12 12.653
13 12.94¢%
14 13.039
15 13.170 2
1é 13.384 C1l7:0
17 13.656 Cl7:1
18 14.109 C18:0
19 14.291 Cl8:1n9t
20 14.368 Cl8:1n%9c
21 14. ?
0. Cl8:2n6t
0. Cla:2n6c
0. Cl8:3né6
0. Cl8:3n3
0. C20:0
0. C20:1n%9
0. C21:0
0. C20:2n6
.34¢ 0. C20:3né6
521 0. C20:4n6
.565 0 C20:3n3
. 668 s, Cc22:0
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Appendix 10: Most Prominent FAs GC-FID.

FAs FAs
id Cl6:0 C18:0 Cl15:In9t C18:In9% C18:2néc id Cl6:0 C18:0 Cl18:1n%t Cl18:1n%
BO1 2171 800 0.00 36.74 2380 L-01 1943 944 0.00 39.86
B02 2131 902 0.00 36.77 2302 L0z 2110 878 038 382
B-03 2097 899 149 3339 18.58 L-03 2001 944 0.00 3 2487
B-04 2687 8386 1.59 40.39 053 L4 2779 930 201
BO5 2141 8129 047 38.15 2072 L-05 2145 876 0.00
B06 2218 8.69 023 37.85 2087 L-06
B-07 2301 2850 108 25.11 136 L-07
B-08 23353 3059 26.87 1.57 130 L-08
B09 2231 878 0.00 3743 2128 L-09
B-10 2465 43806 0.16 36.67 2250 L-10
B-11 2126 299 2648 815 061 L-11
B-12 2992 972 4333 238 0.00 L-12
Cc01 2031 919 0.00 41.34 22381 M-01
c02 2120 894 0.00 36.78 2291 M-02
Cc03 2518 504 0.00
Cc04 2619 1604
C-05 2099 836
C-06 2141 9507
C-07 25351 49
Cc-08 2257 878
C-09 2098 894
C-10 2442 470
C-11 2130 2909
C-12 2487 1315
V07 5771 508
V08 5762 460
V09 5200 399
V-0 5500 39%
V-11 35574 492
V-12 6498 551
Abbreviation - I%: i g B= fat. M= mutton fat, & V= plant fat
Tm}p_mahn‘m 01.02 0 °C$5} 06.07 & 08:240° C=09.10.11 & 12
Duration o . Shr = @ .06 &10:2hrs =03, 07 & 11: 3hrs=04. 08 & 12
& v S
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Appendix 11: Scores Plot of GC-FID-PCA and Clusters.

No. Clusters  Samples  PC1 No. Clusters  Samples  PC1
B-01 -0.23 31 M-04 -0.19 \
0

1 1 1 1
2 1 B-02 0.24 32 1 M-05 - .2%
3 1 B-03 -0.19 33 1 M-06 -o%

4 1 B-04 0.18 34 1 M-07 :
5 1 B-05 -0.24 35 1 M-09

6 1 B-06 0.23 36 1 M-10 23
7 1 B-07 -0.09 37 2 B-08 26
8 1 B-09 0.23 38 2 B-11 0.19
9 1 B-10 0.22 39 2 2 q 0.37

10 1 C-01 -0.26 40 2 25

11 1 C-02 -0.23 41 2 i) %

12 1 C-03 0.23 42 2 Ve

13 1 C-04 -0.20 43 2 L-08 2? (.}

14 1 C-05 -0.24 44 L-11 19 A

15 1 C-06 0.23 45 2 L-1@ 034 ¥~

16 1 C-07 0.17 46 M 020

17 1 C-09 -0.23 E {Q

18 1 C-10 0.23 LN 2 °\ 30

19 1 L-01 2027 % 3 | O<'~ 0.37

20 1 L-02 -0.24 \ 3 02 0.38

21 1 L-03 -0.24% 51 }3 ‘V ;Q\ 0.38

2 1 L-04 0. 5? v 0.41

23 1 L-05 % 5 4 0.37

24 1 L-06 \ 5 Kls 0.36

25 1 L-07 0 | 5 3 \A\r-m 0.37

26 1 L-09 70.24 5 % V-08 0.37

27 1 L-lO% 0.24 7 ! b’ V-09 0.39

28 1 M-01 -0.2€< 3 “(50 V-10 0.38

29 1 \ @.2 59 ‘é 3 V-11 0.38

30 2 03 023 6N 3 V-12 0.38

Abbreviation - Faf@yg C = Shicken lr .B ecl fat, M = mutton fat, & V = plant fat
Temperatures: 130 ° 1,08, 08 &0 y °@=95, 06,07 & 08;240°C=09.10,11 & 12
Duration of heatme. hr 1,05& 091 lt; 2,00 &10;2hrs=03,07 & 11; 3 hrs =04, 08 &
12. Q_
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Appendix 12: Lipid Classes of the LC-MS/MS.

bipid species lipid species
compound +iom compound +iom
bil | adduct bil | miz adduri hil
1| 2645 MAGI0:+NH4 | 41 | 5725  DAG31.+HHS g1
2 275 MAG11:+NH4 | 42 [5M5 | DAG 325+ HNHS =2
3 3125  MAG141+NH4 | 43| 5% |DaG 32:%+NH4 3
4| 3325  MAG151+MH4 | 44 [57%65  DAG 32:5+HH4 g4
5 335 MAG15HNH4 | 45 |5785 | DAG 32:4+NHY 5
f | 3465  MAG 1&1+NH4 | 45 |5865 | DAG 32:0+NH4 5
7 3485 | MAG 1&+NH4 | 47 | 5885 | DAG 33:6+1He 7
8 3805 | MAG 171+MH4 | 48 | 591 | DAG 33.5+MH4 &8
9 3625  MAG1TH+NH4 | 49 | 5925 | DAG 33:4+HY e
10| 375 | MAG 1&:1+MH4 | 50 (8005 | DAG 35:+1He o0
11 | 3765  M4G18:H+NH4 | 51 |6025 | DAG &+ 1HS
12| 3905  MAG1%H+NH4 | 52 [6045 | DAG 3 5%HY =,
15 | 4025 | MAG 20:1+MH4 | 55 (6065 | DAG 34:4+17He
14 | 4045  MAG20H+NHE4 | M |65 |DAGH:HH o :
15 | 4185  DAG 20:+NH4 | 35 (8145 | DAG 34.0+1TH4 25 . :
16 | 4205  MaG22:6+NH4 | 5% 6165 | DAG 35 o 1N
17 | 430 | MAG221+MH4 | 57 [6125 | DAG 355+ DAG$4
12 | 47305 | MAG 221+MH4 | 58 [8205  DAGES -+ S0DG AP
19 | 4325 DAG2L+MH4 | 59 [6235 | D 35" 4 GBS DIAG e+ HHA
I-.-I
M| 4465 | MAG ZSHHA | &0 | 624 3 WH4 | 100 [ H4
7| 455 | MAG24:1+HH4 | £l 6265 D 1+MHE | 1 26 5 Meu:lmNHel
22| 4605 | MAG 24+NHA4 | &2 |6 SODG 20 1 A d0:5+1THY
T 4725 | DAG24:1+MH4 | &3 335 \1 D45 404+ 1H4
2 | 4745 | DAG240+NHE | &4 4G F e Hs W 104 DA 405+ 1H
25 | 4855 | DAG 251+ HH4 DG 365+ HH 105, DG 40:2+1H4
2% | 4225 | DG 250+ HH4 |DAG 1 1 (/596 S0DG 251
77 | A0S | DAG 261+ H4 § B975 | 30DG 254
MGDG
25 | 5025 | DG 26 4 0z 0 | 273+ He
MSDG
22 | 5145 | DAG 271 107 | 7005 | 29:3+He
MGDG
| 5165 110 2 | 29:2+17He
3| 5Z5 111 | 7025 | DAG 41.5+MH4
DaG
2| 5305 112 | 7045 |42:11+1H4
DAG
i) : 115 | 7065 | 4210+ 1H4
H 29 ¥ 5445().@3? FHHA | 114 | 7085 | DaG 41:2+HH4
35 G 305+ 7P & AGITRNHE | 115 R | 50D 2851
AG# W | & DAG 37T+ HHS | 116 | 7095 | 50D 251
DG 30:1+ 77 DAGIT:H#NHS | 117 | 7165 | DAG 42.5+NH4
5 | DG 30:0+ HH4 5 |DAGTMNHS | 118 | 7125  DAG 424+NH4
§2.5 | DAG 31.5+ MH4 \%'5545 DaG37:1+HHS | 119 | 7205 | DAG 423+NH4
40 | 5645 | DAG3L4+NH4 | 20 | 6555 |5QDG 220 120 | 7215 |5QDG 272
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bil | m'z  Lipid species bil m'z | bpid species bil mwz lipid species
compound <ion compound +lon compound +ion
adduct adduct adduct

121 722 TAG 41:2-NH4 141 757 | TAG 47.7-1H4 161 8395 3QDG 373

1221 723 DAG 42:2-NH 142 7985 | 8QDG 335 162 866 QDG 3T

123 | 7235 8QDG 27:1 143 802 | MGDG 36:1+NH4 | 163 868 QDG 3

124 | 728 MGDEG 31:3NH4 | 14 8055 [ 3QDG 332 164 870 QDG E N

125 7325 DAG 434~ 145 B1L1.3 | 3QDG 346 165 873 TAG S N

126 | 7345 DAG 44:10+WNH4 | 146 Bl4 | 5QDG 345 166 8735 SQDG 3%

127 | 7575 8QDG 30:5 147 Bl6 | 8QDG 344 167 M5 22T WY

128 | 761 SQDG 30:3 148 B20 | MGDG 38:6+NH4 | 168 8755 & 352

120 762 8QDG 30:3 140 822 | 8QDG 341 160 3764 TACNRD.2-NHY4

130 | 764 SQDG 30:2 150 8255 | 8QDG 356 170 87 308

131 | 766  8QDG 30:1 151 828 |8QDG3%5 171 s DG 380

132|772 8QDG 31:5 152 B30 |8QDG354 5 TAG 53: 7+ MNHS

133 | 7735 3QDG 314 153 832 |3QDG333 TAf 52:0+-NHS

134 | 7795 3QDG 31:1 134 84 | 3QDG 364

135|783  DAG 46:0+NH4 155 B49.5 | 8QDG 361

136 | 7835 8QDG 32:6 156 851.5|8QDG 377 ‘r

137 | 7855 8QDG 32:5 157 832 | MGDG 40:44M ' - "

138 | 788 MGDG 35:1+NH4 | 138 B35 | MGDG 40:-99% :

139 | 7805 QDG 32:3 150 §36.5 | TAG 51 5=NH4 7

40| ™4 3QDG 32:1 - NPT

bipid species
compound +Hon
adduct

SODG446
SODG445

MODG 47:1+NH4
MADAG 59 1+NH4
MADAG 50:0+ NH4

¥ SQDGL0

TAG 56:0+NHY
215 S8 SODG43:6

I:Q%S.:u TAG 57-6+NHE
N0 TAG TN
e}

o433 S0QDG433
217 9465  TAGITMHNEH
SODGAX10 218 o485  TAGSIT:I+NEM
175 | 30DG429 219 9405 BQDG430
90 SODGAL 220 9305  TAGSIT-HNEH
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Appendix 13: Typical Spectra of Glycerolipids (GL).
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Appendix 14: Typical Spectra of Glycerophospholipids (GPPL)
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C) PA(23:0)
D) PA(25:0)
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