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Abstract: The fatty acid composition and volatile flavor-compounds in oxidized and non-oxidized sheep bone oil were analyzed by gas
chromatography (GC) and gas chromatograp hy -mass spectrometry (GC-MS). The relative odor activity value (ROAV) was used to evaluate the
contributions of volatile flavor compounds to the overall flavor of sheep bone oil. In addition, the cluster analysis (CA) method was also
employed to identify the characteristic volatile flavor compounds in oxidized sheep bone oil. Seven fatty acids were identified in sheep bone oil,
including three saturated fatty acids and four unsaturated faity acids, and oxidation led to asignificantly lower linoleic acid content in oxidized
sheep bone oil (P < 0.05) than in non-oxidized sheep” bone oil. Trans-2-enal and trans trans-24-dienal were the major volatile flavor
compounds in shegp bone oil. There were 22 additional volatile flavor compounds found in sheep bone oil after oxidation. The total peak area of
the flavor compounds in oxidized sheep bone oil was more than four times larger than that of non-oxidized sheep bone oil. The linoleic acid
oxidation product trans-2-nonenal was the most critical volatile flavor compound in oxidized sheep bone oil. The oxidization process could
increase the content of numerous flavor compounds in sheep bone oil and improve the fat flavor.
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Fig.1 GC chromatogram of fatty acids in sheep bone oil
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Table 1 Composition of fatty acids in sheep bone oil

& B B8R A BACEF dl(mgg) A AFEF h/(mglg)
P 8 38 (C14:0) 18.9240.51 18.8620.47
#2448 (C16:0) 155.59:+4.49 157.3943.89
#24H ih B2 (C16:1) 31.5540.82 31.6140.95
A% 5 #%(C18:0) 128.2543.35 129.7343.47
HE% (C18:1) 458.90+12.24 456.85+13.15
Tk (C18:2) 34.04+1.15% 30.960.44°
I iR B4 (C18:3) 4.58+0.12° 3.7340.09°

E: AP RRAFHERTANMBRERSE L2725 (P
<0.05).
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Fig.2 GC-MS total ion chromatogram of wolatile flavor
compounds in sheep bone oil
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Table 2 Types and total areas of volatile flavor compounds in sheep bone oil

Fok K EAEE AAMF B

Wk AR AR SR @ AR(<10°) ME s EM  ER(<107)
A 15 78.2520.48" 57.9742.49° 22 83.9840.32° 26.0540.99%
BAE 4 28140.32° 2.0940.348 1.43#0.01*°  0.4420.02"
BEA 1 27920.06° 2.0620.06° 4/8840.27* ~1.5140.03"
LRSS 1 0.1820.02° 0.1320.02° 6  1.7740.01*0.5540.02%
L8 3 2.3740.03° 1.7540.07° 2 0.73#0.07° .0.2320.01"
P 6  4.01+0.05° 2.97+40.118 14 5.4740.41° 1.7020.17%
xmE 0 0.00 0.00 2 1.7440.10  0.5420.05
H4 1 9594028  7.1140.56 0 0.00 0.00
£t 31 10040.00 74.0043.64° 53 10040.00 _ 31.02:+1.20°

E: AV AR BEFEEATANIMNGANEEEFEF (P<0.05); RNRAKXBFHATANLNE $@MREFTE (P<0.05),
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Table 3 Composition and ROAV values of volatile flavor compounds in sheep bone oil

- st AL K EAME B AAEF
i tasta& AT Ak E ABXF AR E
Kl / (ugkg) axtoE 1%
1% BEAL(ROAV) BEAL(ROAV)
1 R B 3 1.2440.02°  0.3040.02° 12.2740.09° 1.9940.044
2 FEE 0.7 5.1140.50°  5.42+40.90* 6.2120.55° 4.3340.37°
3 R-2-FhuEt 3 0.9840.18"  0.2440.038 4.0140.26° 0.6540.04"
4 =i 1 11.7640.17  8.69+40.73° 12.6540.712 6.18+40.428
5/  R-2-LHiEE 0.08 6.4620.90°  57.2343.018 16.3840.25° 100=0.00"
6 R 0.1 0.9940.11°  7.2640.31" 0.5140.02° 2.4840.138
7 R-2-F =HEE 19.2142 24 8.6140.89°
8 R,R-24+= 3.0140.84° 0.7640.11°
9 +—8% 5 0.52+40.21° 0.0820.04 0.09+40.00° <0.01
10 R,R-24-K= 0.07 9.5120.67° 100+40.00" 2.7640.02° 19.2240.428
11 2+ —m 16.66+1.98° 7.00+40.38°
12 MBS 14 0.66:+1.54° 0.040.01 0.1940.00° <0.01
#TR
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13 24-t+=m= 0.5040.10°
14 R-2-F—Hilit 0.7820.06
15 + =8 2 0.8640.01
16 T 45 0.00

17 R-2-RImEk 0.3 0.00

18 JiA-2- & MBS 0.00

19 R R-24-%k= 0.00

20  FFRTFE 0.00

21 R, R-24-E= 0.09 0.00

22 2-t 0.00

23 + EZ 8 0.00

24 + A\ B 0.00

25 FB3 110 2.7940.07°
26 B B% 3 0.00

27 1-¥H-3-B2 1 0.00

0.1140.01°
0.00
0.3240.03 0.00
4.0740.17
0.5940.02
5.63+0.38
0.8440.10
0.5740.04
0.3240.08
0.1140.02
0.0640.05
0.2440.01
1.9940.06° <0.01
1.6640.11 0.2740.02
1:2340.11 0.60+0.06

0.4420.02
0.9640.03

1.7240.46

0.0240.00

0.05).
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Table 4 Peak areas of characteristic volatile flavor compounds in sheep bone oil (ROAV>1)

F5 REERMEHR R kY FRFA Sl
ROAV L  @Ar(<107) ROAV L &A% (<10%)
1 FHr fe&. FA ¥E  5424090° 3.80+40.56° 4.3340.37"  19.312.44°
2 S 173 &, &% 8.6920.73%  8.7240.55" 6.1840.42%  39.20+1.03°
3 Ro-2-E Wk ReRy A, AR 57.2323.015 4.7640.43° 10040.00"  50.8622.41%
4 Kk # A% 7.2620.31"  0.7340.05 2.48+0.13%  1.5840.13°
5 R R-24-FK IS i 5 vk 10040.004  7.030.16" 19.2240.42%  8.5440.29%
6 313 HH, EH 0.3040.028  0.9240.05" 1.9920.04%  38.05+1.18"
7 R R-24-EZMHiEE FUERRAKS 1.7240.46  0.9740.21

i A A MR R B ik &) LA ER AME ST, KPR AE FERT ARG XERASERRE FEH (P
<0.05); R KRB FH &7 AMNAE XERAD A A Ak ERAEFEFE (P<0.05),
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Fig.3 Clustering results of characteristic volatile components
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