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Effects of Different Vegetable QOils on the Quality and Flavor
Characteristics of Roasted Grass Carp Fillets
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Abstract: To investigate the effects of six different edible oils (soybean oil, sunflower oil, camellia oil, palm oil, perilla oil,
and sesame oil) applied by brushing onto grass carp pieces, this study evaluated their color, texture, sensory characteristics,
volatile flavor compounds, and fatty acid composition after baking. The results showed that brushing with vegetable oils
significantly improved the overall acceptability of the baked fish. A total of 42 volatile flavor compounds were detected,
with 8 identified as key compounds, primarily aldehydes such as (Z)-2-nonenal, trans-2-decenal, trans,cis-2,4-decadienal,
and trans,trans-2,4-decadienal. The sesame oil treatment imparted a rich roasted aroma due to its characteristic pyrazines,
achieving the highest overall sensory score and the greatest variety of key volatile flavor compounds. In contrast, sunflower
oil had the least impact on the inherent flavor of the fish, better preserving its original taste. Correlation analysis revealed
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that nonanal, a common flavor compound, was positively correlated with multiple PUFAs (C18:3n6, C20:3n6, C22:6n3)
and SFAs (C11:0, C14:0, C15:0, C20:0), whereas 2-heptenal and benzyl alcohol exhibited negative correlations with the
same set of SFAs (C11:0, C14:0, C15:0, C20:0). This elucidates the relationships between several key flavor substances and
specific fatty acids in the fish fillets. The findings of this study provide a scientific basis and theoretical guidance for opti-

mizing the flavor quality of grilled fish products through targeted oil selection.

Key words: grass carp; baked; vegetable oil; fish quality; volatile flavor compounds
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Table 1 Sensory evaluation criteria of grass carp blocks
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Fig.1 Effect of different vegetable oils on the sensory
evaluation of grilled grass carp fillets
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Table 2  Effect of different vegetable oils on the color
parameters of grilled grass carp fillets
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X HRZ 71.33£0.96¢ 0.60+£0.31° 8.83+0.59"
FrAEmZH 71.89+0.57° 0.31+0.05" 8.14+0.07"
Kimal 75.62+0.70° —0.83+0.29¢ 6.64+1.22°
By iRk 72.61£0.25° 0.22+0.12°¢ 8.90+0.17°
IiASIhA 77.89+0.31° —0.69+0.19¢ 6.82+0.36
E iNliiE| 78.31£0.19° —0.02+0.05¢ 8.24+0.08"
2RI 76.47+0.17° 0.65+0.08" 8.98+0.12"
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Table 3 Effect of different vegetable oils on the texture properties of grilled grass carp fillets

FEA i (g) NHIB: (g) bk NP MEYE(g)

poiiE) 237.29+8.25% 44.94+11.13% 0.44+0.07° 0.34+0.04° 101.01+11.11%¢
PR 244.84+17.52 34.60:6.78" 0.44+0.08° 0.25+0.02° 78.22+7.13¢
b YAl 222.53+13.99¢ 30.06:+1.66™ 0.38+0.03" 0.29+0.04™ 79.69+3.88¢
JINB ST 270.09+14.81° 40.88+8.29 0.4140.05° 0.30+£0.05" 99.33+18.68*
LR (A 275.23+13.26% 49.14+19.15" 0.42+0.13* 0.33+0.04% 114.18+8.63"
E PN | 268.74+40.30° 26.08+8.14° 0.300.03° 0.27+0.03" 85.29+20.26™
ZRRImAL 309.63+13.85° 39.24+5.63" 0.38+0.06 0.26+0.01¢ 104.84+3.69%
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Fig.2 Acid value and peroxide value of grilled grass carp
fillets brushed with different vegetable oils
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Table 4 Composition and relative content of volatile flavor compounds in different vegetable oils

WAL EY  WRAE&9)

AR R (%)

LES e CAS PURfes Joml Eah W BRE EAW ZR
1 124-13-0 IEFE 1.50+0.55° ND 7.31+£1.58  6.94+0.62° 5.36+0.38" ND
2 18829-55-5 L -2- 8.70£1.75" 6.15+1.06° 4.96+0.11° 6.46+0.71° 4.87+0.49° ND
3 124-19-6 IETRE 3.24+091° 1.95+0.61 16.95+0.89" 15.98+1.34" 12.17+0.33* 1.27+0.14
4 2548-87-0 E-2- 4l ND 3.23+0.93 ND ND ND ND
5 4313-03-5 (E,E)-2,4- & I ND ND ND ND 13.23+0.51 ND
6 112-31-2 e ND ND 225+0.39° 2.23+0.68" 1.64+0.09° ND
7 18829-56-6 2 -2- T 2.25+0.55° 1.80+0.46° 3.80+0.17° 6.15+0.13% 3.46+0.14° ND
— 8 3913-81-3 2 -2- 58I 3.47+1.08° 2.91+1.69" 10.98+0.66° 12.13+0.59" 10.62+0.25°  ND
o 9 98-01-1 e ND ND 0.22:0.04° ND ND 5.01+£0.2°
10 60784-31-8 (2)-2-T it ND ND ND ND ND 0.300.02
11 620-02-0 5-FH -2l ND ND ND ND ND 3.88+0.16
12 5910-87-2 S -2,4-T- I ND ND ND 0.95+0.14° ND 0.10+0.03"
13 25152-83-4 S -2,4-58 I 5.23+1.37" 6.99+2.73" 3.47+0.03" 4.5240.25% 3.41+0.15° ND
14 25152-84-5 S, 5-2,4-58 I 17.24+5.09° 30.06+4.65" 10.42+0.33° 13.69+1.36™ 9.93+0.36° 1.51+0.11°
15 120-57-0 3,4-001 FF AR R ND ND ND ND ND 0.05+0.01
16 67-47-0 5-% LR ND ND ND ND ND 0.1+0.01
17 821-55-6 2-T-Fi ND ND 0.68+0.12 ND ND ND
18 116-09-6 YRS ND ND ND ND ND 0.09+0.01
ik 19 1003-04-9 VY S -3 - ND ND ND ND ND 0.29+0.02
20 497-23-4 2(5H)-BE TR ND ND ND ND ND 0.42+0.01
21 80-71-7 R B AR T ND ND ND ND ND 0.75+0.05
22 498-02-2 HH LR ND ND ND ND ND 0.14+0.01
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23 71-41-0 T 5.57£1.39" 2.52+0.39° 2.07+0.18° 2.72+0.44° ND 0.24+0.01¢
24 111-27-3 ECEE 0.50+0.17°  0.29+0.07¢ 1.07£0.17* 0.86+0.09° 0.82+0.02° 0.13+0.01¢
25 111-76-2 LT ND ND ND ND 0.45+0.00 ND
26 3391-86-4 135 4-3- 3.63+0.86" 2.76£0.47° 1.05+0.11% 1.44+0.1° 1.09+0.01% 0.27+0.03¢
— 27 111-70-6 TE B 1.04£0.16° ND 1.75£0.05*  1.44+0.15° ND ND
28 111-87-5 IEEE ND 0.48+0.04° 2.07+0.15* 1.6120.06" 1.49+0.08° 0.14+0.01°
29 112-53-8 JEL = ND 0.360.01 ND ND ND ND
30 19132-06-0 (S,8)-(+)-2,3-T it ND ND ND ND ND 0.16+0.01
31 98-00-0 L ND ND ND ND ND 6.69+0.24
32 118-71-8 F2HE ND ND ND ND ND 0.96+0.01
33 611-14-3 Rilyae b S ND 0.12+0.08 ND ND ND ND
34 3454-07-7 1-Z3e-4- LI IR 0.70£0.16*  0.37+0.07° ND ND ND ND
35 60-12-8 K 0.08+0.02° ND 0.19+0.03" ND ND 0.24+0.02°
36 100-52-7 A 0.89+0.24°  0.88+0.07" ND ND 2.38+0.15°  0.6120.04°
37 529-20-4 A8 R SR ND ND 0.49+0.10" 0.57+0.07* 0.47+0.02° ND
38 98-86-2 AT 0.09+0.02°  0.13+0.01% 0.17+0.02° ND 0.19+0.03°  1.57+0.06"
39 4748-78-1 4-Z HAA R 0.34+0.01°  0.19£0.09¢ 1.14£0.05" 1.24+0.02° 1.40+0.06" 0.04+0.01°
ik 40 97-53-0 T ND 39.75+4.60 ND ND ND ND
41 108-95-2 ESY ND ND 0.70+0.06* 0.63+£0.05® 0.57+0.14° 0.27+0.02°
42 620-23-5 [i] PR PR ND ND ND ND ND 0.03+0.00
43 122-78-1 2B ND ND ND ND ND 0.09+0.01
44 90-05-1 AR ND ND ND ND ND 6.32+0.29
45 100-51-6 R ND ND ND ND ND 0.25+0.01
46 7786-61-0 2- T -4~ IR R Ty ND ND ND ND ND 1.94+0.10
47 91-10-1 2,6- A SR ND ND ND ND ND 0.19+0.02
48 2628-17-3 4- CIHHR ND ND ND ND ND 0.03+0.00
49 76-49-3 YN iyA ND ND 3.45+0.87° ND 1.09+0.26 ND
- 50 108-29-2 AV G PN B ND ND ND ND 0.16+0.05 ND
51 96-48-0 7- 1R 0.41£0.03°  0.3£0.12° 1.33+0.07° 0.44+0.06° 0.32+£0.11° 1.79+0.06"
52 695-06-7 AN S]iS ND 0.18+0.02° 0.86+0.07* 0.77+£0.03" 0.710.02° ND
53 104-50-7 I PR 0.29+0.04° 0.33£0.04% 0.83+£0.12° 0.58+0.08> 0.49+0.11% 0.10+0.01°
54 542-28-9 S5-I TR ND ND ND 0.5120.05 ND ND
55 105-21-5 I P i ND ND ND 0.28+0.03 ND ND
56 599-04-2 D-(-)-Z Bk TR ND ND ND ND ND 1.31£0.10
57 64-19-7 UKBIR ND 0.19+0.03¢ 4.01+0.16" 1.17+0.30° 3.8+0.10° 10.23+0.24°
58 79-09-4 ] ND ND ND ND 3.6240.19°  0.49+0.02°
59 109-52-4 IEMR ND ND 1.67+0.11* ND 1.2840.08* 0.16+0.11°
ik 60 111-14-8 BRIR ND ND 1.24+0.20° ND 1.09+0.43 ND
61 124-07-2 FIR ND ND 1.67+0.19° 1.15£0.63° 1.46+0.11* 0.26+0.00°
62 57-10-3 FrtmR 41.92+13.36° ND 11.54+0.76° 11.65+0.70° 10.48+1.69" ND
63 142-62-1 IEC i ND ND ND 4.16+0.19 ND ND
64 112-05-0 IETR ND ND ND ND ND 0.060.00
N 65 3777-69-3 2- P R 436+0.37° 2.64+0.27° 4.70+£0.14° 4.25+0.63" 3.18+0.57° 0.72+0.08°
66 290-37-9 g ND ND ND ND ND 0.28+0.09
67 109-08-0 2- TP kit ND ND ND ND ND 15.61+3.62
68 108-50-9 2,6- - F Skt ND ND ND ND ND 5.3420.15
69 13925-00-3 2-Z FEm ND ND ND ND ND 1.95+0.07
_ 70 5910-89-4 2,3- T HI L ND ND ND ND ND 1.39+0.06
71 13925-03-6 2-2.5k-6-FH3Lnip iR ND ND ND ND ND 2.95+0.17
72 15707-23-0 3-ZHE-2-F SR ND ND ND ND ND 4.90+0.20
73 13067-27-1 2,6- " FE ND ND ND ND ND 0.36+0.01
74 13360-65-1 2-2.55-3,6- LNk ND ND ND ND ND 5.34+0.26
75 13925-07-0 2-2.35-3,5- 3Lk ND ND ND ND ND 0.960.04
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76 1124-11-4 LS ND ND ND ND ND 0.07£0.00
77 18138-05-1 3,5- .0 5k-2- Skl ND ND ND ND ND 0.55+0.03
5H-5-H1 JE-6,7- A F R FLnl,
78 23747-48-0 - " HIRRE ND ND ND ND ND 0.31£0.02
79 22047-25-2 2-Z ke ND ND ND ND ND 2.3640.15
80 56617-69-7 2,5- T FJE-3- s Sk kg ND ND ND ND ND 0.10+0.01
81 61892-95-3 5-FF - 2-nifngs R s ND ND ND ND ND 0.70+0.06
i) 82 110-86-1 Nk ND ND ND ND ND 0.13+0.16
83 109-97-7 NHEAgS ND ND ND ND ND 1.11£0.02
LA 84 1072-83-9 2-Z Tt ND ND ND ND ND 1.77+0.07
85 1003-29-8 MR -2- F i ND ND ND ND ND 4.23+0.18
86 13474-59-4 [ 30-ALPHA-f - H ND ND ND ND ND 0.31+0.04
HAh 87 60-35-5 i ND ND ND ND ND 1.2740.02
88 120-72-9 LGS ND ND ND ND ND 0.13+0.01
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Table 5 Composition and relative content of volatile flavor compounds in grilled grass carp fillets with different vegetable oils

e O U _ MRy : :
BN = STHRZH KEIm ZEAeihdl  iASmAl  ARREhdl EONmAL ZRRihdl
1 18829-55-5 -2 ND ND 7.62+1.79° ND 5.13+1.70 ND ND
2 124-19-6 IET/E ND 21.95+1.3% 23.740.16™ 25.26+3.11° 20.07+0.42° 22.88+2.4223.62+3.66™
3 124-13-0 B 5.59+0.47° 4.58+0.07° 5.41+0.79° 4.52+1.02° 4.33+0.84® 5.11+1.18* 3.18+0.47°
4 57266-86-1 2- B 7.20£0.46° 6.17+0.30° ND 5.08+1.00° ND 4.58+1.48° ND
5 112-31-2 Lk 1.60£0.32°  1.5040.09° ND ND 1.63£0.70° ND 1.64+0.56°
[z S 6 60784-31-8 (2)-2-T-Hslt 5.84+0.79% 4.09+0.40™ 6.66+1.83° 3.72+0.58° 4.42+1.20" 3.92+0.81™ 3.64+1.36°
7 3913-81-3 S -2- 28 M 11.97+1.41* 8.03+0.23" 12.8+4.47* 8.73+£0.70° 9.34+2.42* 7.95+0.51° 7.98+0.88"
8 5910-87-2 S, J-2,4-T- Ml ND ND ND ND 1.15+0.21 ND ND
9 25152-83-4 S -2,4-Z8 URIHE 8.48+1.18° 6.19+1.60™ 8.66£1.91° 5.35+0.82° 7.08+2.85® 6.40+1.70™ 4.62+0.72°
10 25152-84-5  JUJX-24-Z8 TREE 24.2842.89" 15.26+1.19° 22.81+4.69% 16.54+3.62% 19.76+6.42 14.91+1.64° 16.04+5.80™
11 2765-11-9 L ND ND ND 2.04+0.25° ND ND 1.26+0.44°
12 71-41-0 IEGEE 2.18+0.66° ND 2.09+0.5° ND 1.54+0.48° 1.11+0.18" ND
13 111-27-3 IEC 0.68+0.18* 0.810.09° ND 1.06£0.17* 0.69+0.14* 0.91£0.31*° 0.93+0.18"
— 14 3391-86-4 1-2F)F-3-BE 12.7943.45" 13.9742.87° 9.45+0.72° 12.14+2.63" 11.56+1.39* 12.55+1.38" 13.03+2.10"
- 15 111-70-6 1E B 0.88+0.15° ND ND ND 0.54£0.22°  0.84+0.38" ND
16 111-87-5 B 1.46+0.13° 1.43+0.10° 1.24+0.21° 1.35+0.23" 1.34+0.24° 1.50+0.24* 1.77+0.77°
17 18409-17-1 R-2-F4-1-BE 3.28+0.83° 3.24+0.18° ND 4.16£1.79° 3.13+£1.25" 4.19+0.11° 4.66+0.47"
18 100-42-5 WL ND ND ND ND ND ND 2.70+0.04
19 100-52-7 2R ND ND ND 5.19+1.78" ND 5.48+0.12° 3.71+0.54°
20 3454-07-7  1-ZFE-4-ZIEHER ND ND 1.73+0.30 ND ND ND ND
21 529-20-4 AR R 0.37£0.03® 0.31+£0.04® 0.45+0.16° 0.26£0.03° 0.29+0.05° 0.29+0.07° 0.25+0.03°
22 98-86-2 K ND ND ND ND ND ND 0.89+0.03
23 4748-78-1 4- TR 1.36£0.35*  0.35+0.12° ND ND ND 1.11£0.13® 0.98+0.37°
77 24 100-51-6 K 4.14£0.06* 2.01£0.01"°  ND ND 1.29+032°  ND ND
25 128-37-0 ,6;&;@?“!13% 0.13+0.03° ND ND ND ND 0.07£0.01° ND
26 108-95-2 EN ) 1.06+0.23° 0.82+0.20™ 2.12+0.07* 0.54+0.05% 0.61+0.05 0.67+0.06* ND
27 90-05-1 AR ND ND ND ND ND ND 2.06+0.21
28 97-53-0 THEmH 2.08+0.14° 1.96+0.07° 3.23+0.85® 0.79+0.12¢ 2.19+0.6° 2.28+0.05* 4.16+0.05"
29 1450-72-2  2-FA-S-HAESRZE  ND ND ND ND ND ND 0.14+0.03
30 695-06-7 PHLC MR 0.90£0.16° 0.66+0.06™ 1.460.15" ND 0.7240.19*  0.51+0.18° ND
[iEs 31 104-50-7 L N TR 0.3240.06® ND ND 0.34£0.12°  0.2+0.06° 0.27+0.09° 0.46£0.15°
32 542-28-9 S5-I ND 0.2940.02° 0.42+0.00* 0.20+0.07° ND ND ND
s 33 109-52-4 EIR 1.30+0.43° ND ND ND 1+0.18° ND ND
Bk N
34 142-62-1 IECR 10.0420.52° 6.36£0.93" ND 5.99+0.95° 7.80+1.10° 5.12+0.35° 5.66+1.37°
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35 124-07-2 FR 247026  ND 5.34+1.03* 1.74+£0.77° 1.95+0.87% 1.36+0.46° 1.54+0.68°
AR 36 3777-69-3 2- LK G ND ND 5.9440.77° 1.71%1.59° 7.90+1.86° 3.75+0.86° 3.74+0.20°
37 109-08-0 2-F Stk ND ND ND ND ND ND 2.18+0.44
38 108-50-9 2,6~ F Ik ND ND ND ND ND ND 0.96+0.36
e 39 13925-03-6  2-Z.Jk-6-F KLnit ND ND ND ND ND ND 0.53+0.31
2-2.5:-3,5,6-=F %t
40 17398-16-2 e ND ND ND ND ND ND 0.13+0.04
41 13067-27-1 2,6- " FENE R ND ND ND ND ND ND 2.17+0.22
MHA 42 1003-29-8 N -2- A ND ND ND ND ND ND 0.16+0.08
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Fig.3 Changes in categories (A) and relative contents (B)
of volatile flavor compounds from different vegetable oils
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Fig.4 Changes in categories (A) and relative contents (B) of
volatile flavor compounds in grilled grass carp fillets treated
with different vegetable oils
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Table 6 Analysis of key flavor compounds in grilled grass carp fillets with different vegetable oils

) — ROAV
kRS MRS eke) e rowa | memm Iend Gl EAWA 2R
TS 0.587 1.06 1.38 1.09 1.26 1.01 1.58 091
IET-J% 1.1 ND 3.53 2.55 3.75 2.49 3.77 3.61
(2)-2-T-Jig 0.02 3248 36.2 39.44 30.38 30.19 35.5 30.65
R -2- B I 0.3 4.44 474 5.05 475 425 4.8 4.47
S, -2,4-T- s 0.1 ND ND ND ND 1.58 ND ND
R -2,4-5% I 0.04 23.57 27.4 25.64 21.84 24.18 28.96 19.45
R -2,4-55 IgTE 0.027 100 100 100 100 100 100 100
1-2F-3- 1.5 0.95 1.65 0.75 1.32 1.05 1.52 1.46
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Table 7 Fatty acid composition and content in grilled grass carp fillets with different vegetable oils conditions
il 7 %) & 1 (mg/g)
s X R PRI ikl LIz Fahi 2 EPINliEiil 2 Rkl
C10:0 ND 0.02+0.00° 0.04+0.02° 0.03+0.00° 0.08+0.06" 0.03+0.01° 0.03+0.01°
C11:0 ND 0.0120.00® 0.02+0.01% 0.01+0.00° 0.02+0.00® 0.02+0.00° 0.02+0.00®
C12:0 0.2240.11° 0.26£0.03% 0.25+0.01% 0.24+0.02° 0.38+0.12° 0.23+0.02° 0.29+0.06™
C13:0 0.030.01° 0.04+0.00° 0.04+0.01° 0.04+0.00° 0.04+0.00° 0.03+0.00° 0.04+0.00°
C14:0 8.90+0.33¢ 10.64+0.72% 10.85+1.02%° 10.89+0.66™* 11.69+0.66™ 10.25+0.25° 11.85+0.08"
Cl4:1 0.35+0.03° 0.4+0.10" 0.42+0.08% 0.4240.01° 0.47+0.04® 0.38+0.05" 0.52+0.02°
C15:0 1.15+0.04° 1.49+0.01° 1.47+0.13° 1.46+0.09* 1.50+0.09* 1.42+0.06° 1.56+0.03"
C16:0 110.61+5.46° 132.88+6.91° 133.88+5.84° 135.38+5.51° 140.13+5.29* 133.72+2.88" 137.17+0.93"
cl6:1 41.57+1.70° 49.03+4.32° 49.76+5.04° 51.20+3.37° 50.65+4.11° 48.35+3.05° 53.46+1.19°
C17:0 1.08+0.15° 1.50+0.28° 1.43+0.08° 1.52+0.23° 1.38+0.06® 1.46+0.13° 1.45+0.13"
C18:0 38.02:+14.62° 30.44+1.38" 31.43+2.37 29.86+0.96" 32.53+1.66° 30.5+0.19° 32.87+2.84°
C18:1n9t 23.05+8.74™ 28.77+7.78° 15.51£1.29" 14.67+5.19° 15.30+£2.99° 23.03+3.12% 25.95+5.20™
C18:1n9¢ 103.43+23.19"™ 79.18+19.36° 104.68+13.83™ 94.59+9.51%® 110.20+4.83° 101.16+3.47® 95.25+21.98®
C18:2n6¢ 113.22+7.03¢ 143.58+4.20° 143.44+7.62° 126.93+4.84° 132.79+7.88%* 129.03+1.96" 139.63+8.56%
C18:2n6t 0.27+0.00* 0.32+0.11* 0.18+0.02% 0.34+0.02° 0.30+0.10* 0.30£0.01* 0.27+0.10%
C18:3n6 1.71£0.12° 2.62+0.27° 2.69+0.33" 2.58+0.21° 2.35+0.03° 2.56+0.15° 2.43+0.05°
C18:3n3 11.71£0.46% 17.36+0.76" 14.81+1.87% 14.61+0.44" 15.54+0.85 31.06+3.86 16.06+0.21°
C20:0 1.35+0.03¢ 1.77+0.04° 1.7240.19° 1.70+0.08" 1.77+0.14° 1.61+0.06" 2.05+0.11°
C20:1 7.33+0.24° 8.92+0.61° 8.99::0.99° 9.15+0.69° 8.80+0.97° 8.42+0.53% 9.46+0.32*
C20:3n6 5.64+0.16° 7.86+0.24° 7.26+0.75® 7.34£0.50% 6.93+0.67° 7.08+0.16™ 7.33+0.18%
C20:4n6 9.1120.39* 11.17+4.74° 11.64+1.44° 12.46+1.07* 10.79+1.83° 12.07+0.58" 11.67+0.48°
C20:3n3 0.52+0.15° 0.58+0.03" 0.61+0.18* 0.54+0.03" 0.62+0.06" 0.52+0.07° 0.67+0.03"
C20:5n3 0.71+0.07° 1.05+0.24° 1.0240.25° 0.98+0.15% 0.93+0.11%* 0.9620.11% 1.03+0.07°
C22:0 0.14+0.01° 0.28+0.02% 0.34+0.03" 0.16+0.02¢ 0.19+0.03¢ 0.20£0.03¢ 0.26+0.05"
C22:1n9 0.42+0.25° 0.53+0.18* 0.35+0.04° 0.46+0.11° 0.36:£0.03" 0.33+0.08° 0.27+0.10*
C22:6n3 1.8240.08° 3.48+0.96* 2.93+0.35° 3.03+0.36° 2.81+0.66° 3.10+£0.17° 2.95+0.25°
C24:0 0.01+0.00° 0.03+0.01° ND ND ND ND ND
SFA 161.51+8.87° 179.35+8.62° 181.36+9.57° 181.29+7.34° 189.72+7.44" 179.46+2.89° 186+0.24°
MUFA 176.15+33.79* 166.83+30.7% 179.72+19.32° 170.50£10.17° 185.77+7.65" 181.67+2.04° 184.91+17.40°
PUFA 144.63+7.66 188.02+3.57° 184.52+11.77* 168.80+7.12° 173.07£10.30° 186.68+6.04° 182.04+8.12%
TFA 482.29+33.73" 534.2+36.43" 545.59+35.1° 520.59+23.87° 548.55+24.51° 547.81+1.66" 508.72+60.63°
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